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CHAPTER  XLII. 


DISEASES  OF  ARTERIES. 


ARTERITIS. 

The  origin  of  inflammation  of  arteries,  or  Arteritis,  is  extreniely  obscure.  In 
many  cases  it  arises  from  constitutional  causes,  with  the  nature  of  which  we 
are  as  yet  imacquainted  ;  in  the  majority  of  instances,  however,  it  is  dis- 
tinctly of  traumatic  origin,  occasioned  by  the  wound,  rupture,  or  ligature  of 
an  artery. 

Forms  op  the  Disease. — Arteritis  occurs  under  two  distinct  forms  :  as  the 
Adhesive  or  Limited,  or  as  the  Diffuse  or  Erysipelatous.  Adhesive  arteritis  may 
either  be  acute  or  chronic,  and  may  be  idiopathic  or 
traumatic'  in  its  origin.  Diffuse  arteritis  invariably 
arises  from  injury  or  ligature  of  the  vessel. 

Adhesive  Arteritis. — Both  the  coats  of  the  vessel  and 
the  contained  Hood  undergo  important  alterations. 
In  the  simplest  form,  arising  for  instance  from  the 
pressure  of  a  tumour  upon  an  artery,  the  coctts  are 
thickened  and  fused  together,  as  it  were,  so  as  to 
form  an  impervious  cord  ;  in  the  more  acute  forms 
of  the  disease,  the  sheath  and  the  external  coat 
become  pulpy  and  vascular,  with  effusion  of  plastic 
matter  in  and  aroimd  them.  The  middle  coat  does 
not  imdergo  any  primary  change,  but  after  a  time  be- 
comes contracted,  thickened,  and  somewhat  softened. 
The  internal  coat  becomes  softened,  pulpy,  and 
stained  by  imbibition  of  the  coloimng  matter  of  the 
blood.  In  consec|uence  of  these  changes  in  the  coats, 
the  vessel  loses  its  elasticity  and  becomes  brittle. 
After  the  inflammation  hafe  existed  a  short  time,  a 
plug  is  deposited  in  the  diseased  part  of  the  artery. 
This  plug  assumes  two  distinct  forms.  It  may  be 
deposited  as  a  membranous  layer  of  decolorised 
fibrine,  occluding  the  orifices  of  collateral  branches 
•(Fig.  225) ;  but  most  frec|uently  it  is  deposited  in  the 
form  of  a  conical  plug,  which  completely  blocks  up  the  vessel  at  the  part 
inflamed,  below  which  the  calibre  of  the  artery  is  somewhat  contracted  (Fig. 
226).    The  plug  is  formed  of  two  distinct  materials.    The  middle  and  lower 
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parts  consist  of  a  mass  of  a  yellowish  or  reddish  colour,  composed  of  inflam- 
matory exudation-matter,  intermingled  with  librine  deposited  upon  it  hy  the 
circulating  blood,  and  adhering  firmly  to  the  contiguous  walls  of  the  vessel. 
The  upper  portion  of  the  plug  is  black,  and  consists  of  simple  coagulum, 
deposited  upon  and  tailing  on  to  the  decolorised  mass  ;  it  is 
usually  long,  narrow,  and  stringy,  and  is  not  adherent  to  the 
sides  of  the  vessel.  The  plug  may  continue  permanently  to 
block  up  the  artery,  which  gradually  contracts  upon  it  so  as  to 
be  eventually  converted  into  a  fibro-cellular  cord ;  or  it  may 
be  pai'tly  absorbed  or  channeled  through  the  centre  ;  or  lastly, 
it  may  be  entirely  removed  by  absorption,  the  calibre  of  the 
vessel  being  freely  restored.  These  plugs  or  emhola  may  con- 
tinue attached  to  the  part  of  the  artery  in  which  they  have 
originally  formed  ;  or  they  may  be  primarily  deposited  in  one 
of  the  larger  arteries,  the  aorta,  or  even  the  left  cavities  of  the 
heart,  and  thence  be  washed  by  the  current  of  the  blood  into 
one  of  the  secondary  arteries,  becoming  arrested  at  some  point 
of  bifurcation  or  narrowing  of  the  vessel,  as  the  termination  of 
the  common  femoral  or  popliteal  in  the  lower  extremity  or  the 
•axillary  in  the  upper,  and,  there  blocking  up  the  vessel,  occa- 
sion sudden  gangrene  of  the  limb.  If  one  of  these  plugs  be 
driven  into  a  visceral  artery,  structural  changes  in  the  part 
supplied  by  the  vessel  will  necessarily  ensue,  and  if  the  organ 
be  one  immediately  essential  to  life,  as  the  brain,  instantaneous 
death  may  be  the  consequence  of  this  plugging  of  one  of  its 
arteries  by  a  fibrinoiis  mass  formed  at  and  carried  from  a 
distant  part  of  the  arterial  system.  In  some  cases,  the  patient 
is  conscious  by  his  own  sensation  of  the  detaclunent  of  one  of 
these  embola  and  its  deposit  elsewhere.  A  man  came  under 
my  care  for  partial  gangrene  of  the  foot  arising  in  this  way, 
who  stated  that,  whilst  suffering  from  an  attack  of  inflamma- 
tion of  the  lungs,  he  suddenly  felt  something  give  way  in  his 
chest,  run  down  the  body  and  thigh,  and  stop  in.  the  ham  ;  the 
leg  immediately  became  numb  and  cold,  and  gangrene  speedily 
set  in.  {See  Embolism,  vol.  i.  pp.  518-19.) 
^'fiu|s' ^chiding  Diffuse  Arteritis.— The  morbid  appearances  extend  more 
^tery^\nd*o<f  ""^'^slyj  Spreading  along  the  coats  of  the  artery  to  a  considerable 
casioniug  Gan-  extent ;  there  are  redness  of  a  deep  claret  colour,  injection,  and 
STlrm  ^'^^^  thickening  of  the  coats,  a  loss  of  the  physiological  properties  of 

the  vessel,  and  an  absence  of  all  plastic  exudation. 
Secondary  Effects  of  Arteritis. — These  are  of  great  importance. 
Arctation,  or  even  occlusion,  of  the  interior  of  the  artery  not  imfrequently 
occurs,  as  a  consequence  of  inflammation  of  the  vessel.  This  usually  results 
from  chronic  arteritis,  often  excited  by  the  pressure  of  a  tumour  or  by  some 
other  local  ii-ritant.  As  it  is  usually  a  slow  process,  there  is  abundant  time  for 
the  anastomosing  circulation  to  be  set  up  :  so  that  the  vitality  of  the  limb  or 
part  supplied  by  the  diseased  vessel  is  preserved.  The  artery  that  has  been  so 
narrowed  and  closed,  ultimately  becomes  converted  into  a  cellulo-fibrous  coixl 
up  to  the  nearest  collateral  branch,  just  as  if  it  had  been  occluded  by  a 
ligature. 

Tlie  plug  which  renders  the  vessel  impervious  by  obliterating  it,  may  in 
some  cases  give  rise  to  gangrene  of  the  parts  supplied.  This  is  especially  apt  to 
occur  if  the  arteritis  be  acute,  if  the  patient  be  aged,  or  if  the  plug  be  so 
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situated  as  to  occlude  some  of  the  princiiml  anastomosing  branches,  so  that  there 
may  not  be  time  or  opportunity  for  the  collateral  circulation  to  establish  itself. 
In  other  cases,  plastic  matter  may  not  only  be  deposited  at  the  part  inflamed, 
but  may  even  be  carried  lower  down  than  the  original  seat  of  disease,  and  thus 
accimiulate  in  the  terminal  branches  of  the  artery.  The  vessel  will  thus  be 
obstnicted  at  two  points,  betAveen  which  a  pervious  part  will  be  included. 
This  double  occlusion  of  the  vessel,  I  believe,  renders  gangrene  of  the  limb 
inevitable  ;  at  least,  in  all  those  cases  in  which  I  have  seen  mortification  result 
from  arteritis,  this  condition  has  existed. 

The  plastic  matter  poured  out  at  the  inflamed  point  may  in  some  cases  be 
carried  on  through  the  terminal  branches  of  the  vessel  into  the  capillaries,  and 
thus,  entering  the  general  circulation,  may  form  buff-coloured  deposits  in 
various  organs,  especially  in  the  spleen.  In  other  cases,  again,  it  may  be  carried 
into  the  veins,  giving  rise  there  to  phlebitis  and  to  other  similar  conditions. 

Symptoms. — The  Local  Symptoms  of  arteritis  depend  not  only  on  the  con- 
dition of  the  vessel  itself,  but  on  that  of  the  parts  which  it  supplies.  There  are 
pain ;  some  tension  and  stiffness  of  the  affected  limb  ;  a  good  deal  of  tender- 
ness ;  and  a  cord-lLke  feeling  along  the  inflamed  vessel,  in  which  also  a  jerking 
and  forcible  pulsation  can  be  felt.    The  pain  below  the  part  of  the  artery  that 
is  inflamed,  is  always  very  severe,  and  is  distinctly  of  two  kinds — superficial 
and  deep.    The  superficial  pain  is  seated  in  the  skin,  which  is  excessively 
sensitive  to  the  touch,  so  that  the  patient  cannot  bear  the  finger  to  be  laid  upon 
it,  just  as  is  the  case  in  neuralgia  ;  it  is  smarting  and  pricking/  and  is,  I 
believe,  always  associated  with  more  or  less  loss  of  muscular  power.    The  deep 
pain  is  burning  and  lancinating,  and  not  only  follows  the  course  of  the  vessels, 
but  strikes  through  the  limb  in  different  directions.  If  the  inflamed  part  of  the 
vessel  be  not  completely  occluded  by  the  plastic  plug  deposited  in  it,  the 
•pulsation  in  the  arteries  of  the  limb,  below  the  seat  of  the  disease,  may  continue 
much  as  usual ;  but  in  the  majority  of  cases  the  pulsation  ceases  in  all  the 
vessels  on  the  distal  side  of  the  inflamed  spot,  and  the  limb  gradually  loses  its 
temperature,  becoming  of  a  dark  or  livid  colour,  and  cold  ;  but  yet  the  inor- 
dinate sensibility  of  the  surface  continues.    As  the  gangrene  advances,  however, 
'this  is  lost ;  the  parts,  at  the  time  that  they  lose  their  sensibility,  assuming  the 
ordinary  characters  of  dry,  shrivelled,  or  mummified  gangrene,  imtil  all  indi- 
cations of  vitality  cease.    If,  however,  the  veins  be  inflamed,  as  well  as  the 
arteries,  the  dark  moist  variety  of  mortification  will  result.    It  is  in  this  way 
that  some  of  the  so-called  "  spontaneous  gangrenes "  are  occasioned  (vol.  i. 
p.  477). 

The  Spontaneous  Gangrene  resulting  from  arteritis  may  occur  in  the  upper  as 
well  as  in  the  lower  extremities,  and  is  not  unfrequently  met  with  in  yoimg 
people ;  at  least,  in  most  of  the  cases  in  which  I  have  seen  it,  it  has  occurred 
in  individuals  under  the  age  of  thirty.  When  it  is  the  result  of  pure  arteritis, 
independent  of  any  other  structural  affection  of  the  coats  of  the  vessel,  the 
gangrene,  I  believe,  most  commonly  occurs  in  the  upper  extremity.  Arteritis, 
however,  is  by  no  means  necessarily  followed  by  mortification  ;  the  liability  to 
the  loss  of  vitality  depends  on  the  seat  of  the  inflammation,  being  greater  when  it 
takes  place  in  the  neighbourhood  of  the  large  collateral  trunks  of  the  limb,  and 
when  it  is  of  an  acute  character,  so  that  the  anastomosing  circiilation  has  not 
time  to  establish  itself.  It  also  occurs  more  frec[uently  when  the  arteritis  is 
idiopathic  than  when  it  is  traumatic  ;  as  then  a  larger  extent  of  vessel  is 
plugged,  and  there  is  a  gi-eater  tendency  to  the  occlusion  of  the  collateral 
branches,  which  are  necessary  to  tlic  preservation  of  the  vitality  of  the  limb. 
The  clogging  of  the  terminal  branches,  by  the  plastic  matter  poured  out  at  the 
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seat  of  inflammation  and  waslied  down  into  the  lower  part  of  tlie  limb,  is  a 
frequent  cause  of  gangrene. 

The  Constitutional  Symptoms,  which  in  the  local  limited  adhesive  arteritis 
are  in  the  first  instance  of  an  inflammatory  kind,  speedUy  sink  into  the  ataxic 
form  as  gangrene  comes  on.  In  the  diffuse  arteritis,  the  asthenic  fever  sets  in 
early,  and  speedily  destroys  life. 

Treatment.— The  treatment  of  acute  arteritis  must  he  conducted  on  general 
principles.  Leeches  should  he  applied  to  the  part,  and  perhaps  Mood  taken 
from  the  arm ;  calomel  and  opium  may  then  he  administered  :  hut  as  a  general 
rule  I  would  prefer  the  use  of  those  salines,  such  as  nitre  and  the  acetate  of 
potass  in  large  doses,  which  we  know  hy  experience  to  possess  considerable 
influence  in  the  solution  of  fibrinous  deposits,  men  gangrene  has  supervened, 
we  must  wait  for  the  line  of  separation  before  recourse  is  had  to  amputation, 
as  the  disease  must  be  looked  upon  as  being  of  constitutional  origin. 

STRUCTURAL  DISEASES  OF  ARTERIES. 
An  artery  may  be  the  seat  of  various  Structural  Lesions,  which  play  an 
important  part,  not  only  in  giving  rise  to  ulterior  diseases  in  the  vessel  itself, 
but  in  disposing  to  various  affections  of  the  organs  which  it  supplies.  If  we 
look  on  an  artery  as  a  tube  composed  of  tissues  that  differ  largely  in  their 
organisation  and  structure,  we  must  necessarily  consider  their  diseases  to  be 
equally  varied  ;  and  we  shaU  find  that,  whilst  the  changes  which  take  pkce  in 
the  external  coat,  in  which  the  whole  of  the  vital  or  nutritive  activity  of  the 
vessel  resides,  are  chiefly  conservative,  those  that  have  their  seat  in  the  internal 
and  middle  coats  have  a  destructive  tendency.  This  important  difference  in 
the  character  of  the  diseases  of  the  coats  of  the  vessel,  is  dependent  on  the 
relative  degrees  of  vascularity  and  of  vitality  possessed  by  these  structures. 
The  diseases  of  the  internal  coat  are  the  most  interesting  in  a  pathological 
point  of  view  ;  those  of  the  external  coat  in  a  practical  one. 

The  coats  of  an  artery  are  liable  to  the  following  changes  :— 1.  Plastic 
Deposit  on  and  under  the  lining  membrane  ;  2.  Fatty  and  Granular  Degene- 
ration ;  and  3.  Calcification. 

1.  Plastic  Deposits  on  the  free  surface  are  of  a  fibrino-albuminous 
character,  occurring  in  the  form  of  rounded,  semi-transparent,  and  glistening 
masses,  usually  met  with  in  the  aorta  or  larger  arteries  aroimd  the  mouths  of 
their  secondaiy  vessels,  or  of  aneurismal  sacs— not  unfrequently  appearmg  as 
agglomerated  or  calcareous  spicula,  and  attaining  great  thickness.  ^  They  are 
almost  structureless,  gelatinous,  sometimes  rosy-looking,  and  cut  wth  a  hard 
cartilaginous  section.  The  plastic  deposits  on  the  attached  surface  of  the 
lining  membrane  are  opaque,  semi-transparent,  yellowish-white,  elastic  but 
hard  masses,  composed  essentially  of  plastic  matter  with  some  oily  globules 
intermixed. 

■  2.  Fatty  and  Granular  Degenerations.-  These  are  of  the  most  inte- 
resting character,  and  play  an  important  part  in  arterial  diseases.  They  occur 
imder  the  different  forms  of  Atheroma  and  Steatoma,  and  ai-e  met  with  either 
in  the  arterial  coats  themselves,  or  in  the  plastic  deposits  which  occur  upon  or 

underneath  them.  , 
Character.— The  atheromatous  deposits  occur  in  veiy  different  forms,  accord- 
ing to  their  age,  &c.  Their  first  appearance  is  in  the  shape  of  fine  white  opaque 
streaks,  situated  in  the  substance  of  the  lining  membrane  of  the  artery.  As 
such,  they  are  most  commonly  met  with  in  the  upper  part  of  the  arch  of  the 
aorta  and  in  the  neighbourhood  of  the  orifices  of  the  large  arterial  trunks  ; 
especially  along  that  part  of  the  vessel  from  which  the  intercostds  ai-ise.  Here 
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they  may  be  seen  at  a  ve:y  early  age.  I  have  met  with  them  in  childi-en  of 
thi-ee,  five,  or  seven  years  old.  As  the  disease  advances,  these  streaks  aggregate 
together  so  as  to  form  a  large,  Avhite,  and  opaque  patch.  The  middle  coat  now 
hecomes  thinned  by  the  pressure  of  the  patch,  and,  from  being  yellow  and 
elastic,  is  altered  into  a  grey,  semi-transparent,  and  inelastic  membrane,  wliich 
often  becomes  stained  by  imbibition  vnth  blood,  and  presents  a  condition 
which  corresponds  to  the  "  steatomatous  deposit "  of  Scarpa  and  Hodgson.  In 
the  third  stage  the  patch  softens,  becoming  converted  into  a  pnltaceous  or 
cheesy  mass,  and  even  sometimes  imdergoing  complete  liquefaction  into  a 
yellow  creamy  fluid,  which  has  often  been  mistaken  for  true  pus.  These 
changes  will  always  be  found  to  be  dependent  on  the  abundant  formation  in  it 
of  fat-globules  and  scales  of  cholesterine.  The  softened  atheromatous  patch  will 
be  found  to  be  situated  in  a  kind  of  pouch  or  depression  in  the  internal  or 
middle  coats  of  the  artery,  usually  of  a  more  or  less  oval  shape. 

At  the  same  time  when  the  changes  just  described  are  going  on  in  the  coats 
of  the  vessel,  an  important  alteration  is  taking  place  in  the  connections  between 
the  internal  and  middle  coats  at  the  edge  of  the  atheromatous  patch  :  here 
they  become  firmly  incorporated  together,  so  that  the  one  cannot  be  peeled 
away  from  the  other,  and  the  diffusion  of  the  softened  atheroma  between  the 
two  membranes  is  arrested.  Thus  also,  when  the  atheroma  is  washed  away  by 
the  current  of  the  circulation,  the  infiltration  of  the  blood  between  the  coats 
and  out  of  the  pouch  thus  formed  in  the  walls  of  the  artery  is  prevented. 

The  changes  thus  described  as  taking  place  in  the  internal  and  middle  coats 


Fig.  227.— Fatty  Deposit  in  Internal  Coat,  Fig.  228.— Early  Stage  of  Atheroma. 

of  the  vessel  are  destructive,  and  tend  to  its  rupture  ;  but,  coincidently  with 
these,  conservative  processes  take  place  in  the  external  coat.  This  becomes 
thickened,  indurated,  and  strengthened  by  the 
deposit  of  plastic  matter,  until  at  last  it  becomes 
the  sole  support  of  the  vessel,  around  the  exterior 
of  which  it  forms  a  thick  and  somewhat  rugged 
wall.  It  is  especially  opposite  the  deeper  and 
more  eroded  atheromatous  patches  that  this  con- 
solidation of  the  external  coat  takes  place,  thus 
preventing  the  perforation  of  the  artery  in  this 
situation. 

The  Nature  and  Seat  of  these  changes  wiU  be 
understood  by  what  has  been  already  stated  con- 
cerning them.  Atheroma  essentially  consists,  as 
was  first  pointed  out  by  Gulliver,  in  a  fatty  and 
granular  disintegration  of  the  arterial  coats  ;  the  transformation  into  fatty  and 
granular  matter  taking  place  both  in  old  plastic  deposits  and  in  the  internal 


Fig.  229.— Atheroma,  ^vittl 
iibuiidant  Cbolostorino. 
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and  middle  coats  of  the  vessel.  The  fatty  matter  consists  of  oU-glohules  and 
cholesterine  in  various  proportions  (Figs.  227,  228),  tlie  plates  of  cholestenne 
heiiig  largest  and  most  abundant  in.  those  cases  in  which  the  atheroma  is  the 
softest  (Fig.  229).  This  fatty  transformation  is  one  to  which  the  ^  fibrous 
tissues  generally  are  pecnliarly  subject,  and  to  which  those  that  enter  into  the 
formation  of  an  artery  are  especiaUy  Hable.  All  those  theories  are  consequently 
erroneous  wliich  attribute  atheroma  to  previous  inflammation,  to  suppuration, 
or  to  a  deposit  sui  generis  in  the  artery.  The  primary  seat  of  the  changes  is 
the  lining  membrane  of  the  vessel,  in  the  outer  layer  of  which,  corresponding 
to  Henle^s  fenestrated  coat,  they  are  first  met  with,  as  I  have  often  observed, 
after  macerating  and  dissecting  diseased  arteries. 

Efects.—The  most  important  consequence  of  these  changes  in  the  structure 
of  the  artery  is  the  effect  produced  upon  its  vital  properties.  Instead  of  bemg 
an  elastic  resilient  tube,  reacting  on  the  contained  blood  and  serving  to 
regulate  its  distribution,  it  becomes  inelastic,  and  consequently  either  gradu- 
ally dHates  in  its  caHbre  under  the  influence  of  the  outward  pressure  of  the 
blood  contained  within  it,  forming  perhaps  an  aneurism ;  or,  being  incapable 
of  rec^ulating  the  distribution  of  the  vital  fluid,  tends  to  impair  the  supply 
to  the  organs  to  wliich  it  leads,  and  thus  may  indirectly  occasion  softening, 
disiategration,  or  mortification.  .    . -u  - 

3  Calcification  of  arteries  comes  next  in  order  of  frequency  to  their 
fatty  disintegration.  This  consists  in  the  deposit  in  theii-  coats  of  a  quantity 
of  hard  and  gritty  earthy  and  saline  matters,  which,  though  commonly  caUed 
osseous  present  none  of  the  true  characters  of  bone— no  trace  of  bone- 
corpuscle  or  of  vascular  canal  being  ever  traceable  in  them.  Microscopical 
examination  shows  them  to  consist  of  an  irregular  crystalline  granular  niass 
without  any  evidence  of  organisation,  composed,  according  to  Lassaigne  ot  50 
parts  of  animal  matter,  47^  of  the  phosphate,  and  2  of  the  carbonate  of  lime  m 
eveiT  100.  The  deposit  always  takes  place  in  the  first  instance  m  imnute 
sabulous  grains  or  granules  ;  these  after  a  time  coalesce,  assuming  different 
forms  according  to  the  seat  of  the  deposit  and  the  age  of  the  mdrvidual. 

La.m^ar  Deposit.-This  is  the  most  frequent,  and  is  prmcipaUy  met  w^h 
in  the  larger  arteries,  such  as  the  aorta,  the  iliac,  and  the  carotids.  In  this 
variety,  calcareous  masses  and  plates  of  various  sizes,  from  a  gram- 
like  sand  to  a  shell-Hke  plate  an  inch  in  width,  are  met  ^vith  m 
these  vessels.  The  tHckness  of  the  patch  vanes  from  that  ot 
silver  paper  to  two  or  three  lines. .  The  shape  is  eUiptic  or  trian- 
gular, the  largest  diameter  being  in  the  direction  of  the  axis  oi  the 
vessel.  The  edge  of  the  plate  is  ragged,  rough,  and  imeven  and 
the  surface  smooth  and  incurvated  towai-ds  the  canity  ot  the 
artery;  if  large,  it  is  usually  fissui-ed  or  cracked,  and  surrounded 
bv  much  atheroma.  These  patches  are  situated  in  the  iongi- 
tiidmal  fibrous  coat,  and  are  chiefly  deposited  where  tlus  structure 
aboimds,  as  at  the  arch  of  the  aorta,  the  bifui-cation  of  the  ihacs,  and 
in  the  carotid  arteries..  The  inner  coat  is  usuaUy  thickened  and 
opaque  where  it  covers  the  patch,  and  the  middle  much  thinned 

and  wasted.  .  .      <>  4.i,„ 

Anmdar  Calcification  prmcipaUy  occurs  in  arten^  of  the  third 
magnitude,  such  as  the  popliteal  and  the  femoraL    I*  ^—j^^^ 
by  the  deposit  of  granules  of  calcareous  matter  (Fig.  230),  ^^hlch 
are  arranged  in  Hues  running  transversely  to  the  axis  of  the  vessel ; 
these  lines  gi-adually  increase  in  breadth  until  they  coalesce  ateraUy,  the  mtei- 
venTng  spaces  being  filled  up,  and  the  vessel  being  converted  into  a  ngid  tube. 


Fig.  230  — 
Annular  Calci- 
fication. 


Fig.  231.— Tubular 
Ualcification. 
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This  form  of  calcification  occurs  in  tlie  transverse  fibres  of  the  middle  coat, 
and  is  accompanied  by  but  little  atheromatous  matter. 

Tuhidar  Galcification  appears  to  be  an  increased  degree  of  the  varieties 
just  described,  the  arteries  being  converted  into  pipes  or  tubes  of  calcareous 
matter,  with  the  exception  of  a  few  shreds  and  patches,  and 
some  atheroma  deposited  in  the  coats  (Fig.  231).  It  is 
especially  the  tibial  and  coronary  arteries  that  are  liable  to 
this  kind  of  transformation.  When  an  artery  has  thus  been 
converted  into  a  tube  of  calcareous  matter,  masses  of  pale, 
opaque,  waxy-looking  fibiine  are  deposited  in  it,  and  may 
block  it  up  more  or  less  completely.  These  masses  not  im- 
commonly  undergo  subsequent  atheromatous  degeneration. 

The  various  forms  of  fatty  and  calcareous  transformation 
of  the  arterial  coats  that  have  just  been  described,  are  con- 
stantly foimd  associated  together  in  the  vascular  system  of 
the  same  individual,  and  often  indeed  in  the  same  vessel. 
It  has  been  pointed  out  by  Bizot  that  the  symmetry  of  the 
arrangement  of  these  morbid  appearances  in  the  corre- 
sponding vessels  on  opposite  sides  of  the  body  is  remarkably 
great,  the  arteries  of  one  limb  being  often  the  exact  counter- 
part in  this  respect  to  those  of  the  other. 

Causes. — The  frequent  co-existence  of  these  various 
morbid  changes  in  the  same  portion  of  the  arterial  system 
points  to  their  origin  from  one  common  cause,  under  the 
influence  of  which  the  coats  of  the  vessel  may  become 
converted  into  either  fatty  or  calcareous  matter.  Indeed,  it'  is  quite  evident 
that  these  are  retrograde  metamor'phoses,  to  which  all  fibrous  tissues  are 
especially  liable  under  the  influence  of  want  of  proper  nutritive  activity  in 
the  part.  And,  indeed,  any  circumstance  that  induces  a  deprivation  of  healthy 
assimilation  in  the  system  generally,  will  speedily  tend  to  occasion  a  trans- 
formation of  the  texture  of  the  more  lowly  organised  tissues  into  products  still 
lower  in  the  scale  of  organisation.  Under  such  influences,  the  fibrous  tissues 
of  which  the  arterial  walls  are  composed  rapidly  undergo  disintegration,  and 
conversion  into  fatty,  granular,  and  earthy  matter. 

That  influence  under  wliich  the  vital  forces  of  the  system  are  most  com- 
monly diminished  in  activity  is  old  age;  and  this  diminution  may  be  looked 
upon  as  natural  at  any  period  after  the  organisation  has  reached  its  full 
maturity,  whether  this  be  early  or  late.    So  frequent,  and  indeed  constant, 
are  these  transformations  of  the  arterial  coats  during  the  decline  of  life,  that 
they  may  be  considered  as  the  natural  result  of  the  diminution  of  the  nutrient 
activity  consequent  upon  advance  in  years.     Gmelin  has  found  that  there 
is  a  progressive  increase  in  the  earthy  matters  contained  in  the  coats  of 
healthy  arteries  as  the  individual  advances  in  life.    Thus  he  has  ascertained 
that  the  ash  of  the  arteries  of  a  newly  bom  child  yields  0-86  per  cent,  of 
phosphate  of  lime  ;  the  healthy  arteries  of  an  adult  1-25  ;  and  those  of  an 
old  man  2-77  of  the  same  salt ;  whilst  the  ossified  arteries  of  an  aged  man 
contain  4-01.    There  is  no  precise  period  of  life  at  which  these  changes  set 
in  :  age  is  a  relative  term,  and,  so  soon  as  the  system  has  passed  its  full  matu- 
rity, in  whatever  year  of  life  this  may  happen,  there  is  a  tendency  for  these 
deposits  to  take  place  in  considerable  quantity.    These  senile  transforma- 
tions, therefore,  can  scarcely  be  looked  upon  as  pathological  changes  in 
many  instances.    But  the  same  process  of  degi-adation  of  tissue  may  com- 
mence at  any,  even  the  earliest  periods  of  life,  under  the  influence  of  causes 
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that  impair  the  vital  forces  ;  and  it  is  in  this  way  that  phthisis,  granular 
kidneys,  chronic  gout,  constitutional  syphilis,  &c.,  have  a  direct  tendency 
to  occasion  these  degenerations  in  the  arterial  coats.  It  is  a  favoiirite  suppo- 
sition with  many  pathologists,  that  these  changes  result  directly  from  inflam- 
matory action  ;  this  certainly  does  not  appear  to  he  the  case,  but  it  is  by  no 
means  improbable  that  an  artery  in  which  the  inflammatory  process  has 
taken  place  may  thereby  have  its  nutrition  so  modified  as  to  become  more 
susceptible  to  early  and  extensive  degeneration,  and  that  the  plastic  matters 
thrown  out  as  the  result  of  the  inflammation  will  be  especially  liable  to 
rmdergo  those  changes  that  ultimately  result  in  their  conversion  into  fat  and 
calcareous  matter. 

Some  arteries  are  more  liable  to  these  structural  lesions  than  others  ;  and 
the  relative  frequency  of  the  various  forms  of  deposit  varies  in  diiferent  arteries. 
Thus  the  ascending  aorta  is  most  subject  to  fatty  degeneration,  whilst  the 
calcareous  transformation  is  most  frequently  met  with  ia  the  arch  and  abdo- 
minal portion  of  the  vessel.  The  arteries  of  the  lower  extremities  (viz.,  the 
femoral,  the  popliteal,  and  the  tibial)  are  chiefly  affected  with  calcareous 
deposits,  whilst  the  fatty  are  commonly  met  with  in  the  vessels  of  the  brain  ; 
and  some  arteries  appear  to  be  exeinpt  from  disease  ;  thus,  Tiedemann  states 
that  he  has  never  found  the  oesoiDhageal  arteries  ossified.  The  difference  in 
the  liability  of  different  arteries  to  disease  is,  no  doubt,  ia  a  great  measure 
to  be  accounted  for  by  the  different  degrees  of  development  of  the  longitudinal 
fibrous  coat  ia  different  parts  of  the  arterial  system— this  being,  I  believe,  in 
most  iastances  the  primary  seat  of  the  affection.  Thus,  ia  the  aorta,  the 
coronary  arteries,  and  those  of  the  brain,  in  which  it  aboimds,  we  find  these 
transformations  frequent.  The  distance  of  the  tibials  from  the  centre  of 
circrdation,  and  the  consequent  diminished  nutritive  activity  of  their  coats 
in  old  people,  may  account  for  the  frequency  of  their  degenerations.  Those 
points  of  the  arteries,  likewise,  upon  which  the  shock  of  the  onward  wave 
of  blood  is  most  directly  received,  are  more  subject  to  degeneration  than 
neighbourmg  parts  of  the  continuity  of  the  wall  of  the  vessel.  This  is  especi- 
ally observable  at  the  origins  of  the  arteries  that  spring  from  the  arch  of  the 
aorta,  and  at  the  bifurcation  of  the  iliacs.  It  is  also  'not  improbable  that 
the  increased  pressure  of  the  blood  upon  the  coats  of  arteries  that  lead  to 
diseased  organs,  through  which  the  circidation  is  obstructed,  may  tend  to 
their  degeneration. 

Sex  exercises  but  little  general  influence  on  the  liability  to  disease  in  the 
arterial  system,  though  it  specially  tends  to  the  occurrence  of  those  changes  in 
certain  arteries.  Thus  Bizot  states  that  the  arteries  of  the  upper  extremity  are 
most  frequently  diseased  in  women,  and  those  of  the  lower  in  men. 

Local  Effects.  —  The  structural  lesions  that  have  just  been  described 
produce  certaia  local  effects,  often  of  considerable  importance,  on  the  parts 
which  the  affected  vessels  supply  with  blood.  Eor  the  proper  and  healthy 
nutrition  of  a  limb  or  part  to  be  carried  on,  two  great  conditions  are  required, 
so  far  as  its  arteries  are  concerned  : — 1,  that  the  integrity  of  the  structure  of 
the  walls  of  the  vessels  continue  perfect ;  and,  2,  that  their  channels  remain 
pervious  :  for,  although  the  arterial  system  possesses  remarkable  conservative 
power  in  its  arrangement  and  distribution  that  tend  to  counteract  these 
effects,  yet,  by  slow  degrees,  a  deterioration  of  function  and  disintegration 
of  structure  take  place  in  the  part  immediately  supplied  by  the  diseased 
vessel.  Thus,  in  the  limbs,  we  have  all  the  signs  of  a  defective  circulation- 
coldness  of  the  feet,  cramps,  and  spasms  of  the  muscles  ;  whilst,  in  organs, 
softening  of  tissue,  fatty  degeneration,  and  other  evidences  of  the  want  of 
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a  proper  supply  of  blood  leading  to  impaii-ed  nutrition,  manUest  them- 
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Further  Structur.vl  Changes  in  Arteries.— Besides  the  changes  that 
take  place  in  the  parts  to  which  the  diseased  arteries  are  distributed,  ulterior 
effects  ai-e  produced  upon  the  vessels  themselves,  which  may  lead  to  impor- 
tant consequences.  These  consist  in  Ulceration  of  the  Coats  of  the  Artery ; 
their  Spontaneous  Ruptiu-e  ;  Contraction  or  Occlusion  of  the  Interior  of  the 
Vessel  •  and,  lastly,  its  Dilatation  into  some  of  the  various  forms  of  Aneurism. 

Ulceration  of  ai-teries,  though  frequently  spoken  of,  in  reality  seldom  occurs ; 
the  so-called  ulceration  being  in  general  an  erosion  occasioned  by  a  patch  ot 
softened  atheroma  and  its  investing  membrane  having  been  earned  away  by 
and  into  the  current  of  blood,  which  then  washes  the  base  of  the  depression 
thus -produced  in  the  middle  coat,  but  is  prevented  from  extending  between 
the  coats  by  the  process  of  fusion  and  cohesion  which  has  taken  place  in  them 
aroimd  the  patch.  This  apparent  ulcer  is  deepened  by  the  deposit  around  its 
margin  of  plastic  matter,  often  in  large  gelatinous-looking  masses.  When 
true°  ulceration  of  an  aitery  takes  place,  it  is  by  destructive  action  from  with- 
out, and  not  by  any  of  the  disintegrating  processes  commencing  within  the 

V6SS61. 

Spontaneous  Rupture  of  an  artery  is  rare,  and  never  happens  without  disease 
of  its  coats.  Experiments  made  by  Peacock,  which  I  have  repeated,  and  the 
accuracy  of  which  I  can  fully  confirm,  prove  that  a  healthy  artery  will 
sustain  a  very  gi-eat  pressure  from  water  injected  into  it,  without  its  waUs 
giving  way.  But,  if  these  have  been  softened  or  weakened  by  disease,  they 
may  be  unable  to  resist  even  the  ordinary  impulse  of  the  blood  ;  and  if  this  be 
driven  on  by  any  unusually  forcible  action  of  the  heart,  as  under  the  influence 
of  sudden  violent  strains  or  exertions,  they  may  give  way.  This  occurrence 
would  be  much  more  frequent  than  it  is  in  atheromatous  and  calcareous 
patches,  were  it  not  for  the  conservative  consolidation  of  the  external  coat  of 
the  vessel  supplying  that  resistance  which  has  been  lost  by  the  destruction  of 
the  internal  and  middle  timics.  Hence  this  rupture  is  most  frequent  in  those 
vessels  the  outer  coat  of  which  is  thinnest,  and  in  which,  consequently,  it  can 
least  supply  the  place  of  the  others,  as  in  the  arteries  of  the  brain  and  in  the 
intrapericardial  portion  of  the  aorta. 

Contraction  and  Occlusion  of  arteries  are  by  no  means  rare  sequences  of  the 
structural  lesions  of  these  vessels.  We  have  already  seen  that  these  condi- 
tions may  arise  from  inflammation  of  the  coats  in  any  way  excited,  as  by  the 
pressure  of  tumours  ;  but,  besides  this,  the  structural  changes  that  take  place 
may  produce  narrowing  and  closure  of  the  vessel  in  various  ways.  Thus  the 
diseased  patch  may  project  into  the  artery  in  such  a  mamier  that  plastic  matter 
and  coagulum  are  gradually  deposited  upon  it,  tmtil  the  interior  of  the  vessel 
is  blocked  up ;  or  the  irritation  of  the  morbid  products  may  give  rise  to  chronic 
inflammation  in  the  coats,  occasioning  contraction,  the  effusion  of  lymph,  and 
their  consequent  occlusion.  In  one  or  other  of  these  ways,  arteries  of  all  mag- 
nitudes may  be  gradually  narrowed  and  at  last  comi)letely  closed  ;  and  yet  the 
patient  may  survive,  and  the  parts  supplied  by  the  obstructed  vessel  may 
maintain  their  vitality,  in  consequence  of  the  collateral  circulation  being  suffi- 
ciently active  to  keep  up  the  supply  of  blood  to  them.  The  vessels  that  are 
most  frequently  blocked  up  in  this  way  are  the  tibials  ;  next  to  these  perhaps 
the  carotids  ;  the  other  arteries  are  but  rarely  so  occluded.  Yet  many  instances 
have  been  collected  by  Tiedemann  of  this  morbid  process  affecting  most  vessels, 
but  more  especially  the  iliac,  tlie  brachial,  and  the  axillary  arteries,  and  the 
different  branches  of  the  abdominal  aorta.   Tiedemann  records  from  vaa-ious 
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sources  no  feM^er  than  eight  cases  in  wliich  the  alidominal  aorta  was  completely 
closed,  in  all  of  which  so  full  and  efficient  a  collateral  circulation  had  been  set 
up,  that  the  vitality  of  the  lower  part  of  the  body  was  perfectly  maintained, 
and  in  most  the  morbid  state  was  not  suspected  during  Ufe.  Besides  these 
cases,  he  states  that  there  are  twelve  instances  on  record  of  great  narrowing  of 
the  aorta,  at  that  point  where  the  ductus  arteriosus  is  implanted  into  it  in  foetal 
life.  These  would  appear  in  some  way  connected  with  the  closure  of  the  duct ; 
as  in  every  case  the  indentation  was  greatest  on  the  convex  part  of  the  aorta, 
which  had  been  drawn  in  towards  the  mouth  of  the  duct,  as  if  the  vital  con- 
tractile force  necessary  for  the  closure  of  this  had  extended  itself  to  the  aorta, 
and  produced  a  similar  action  in  it. 

When  any  of  the  arterial  narrowings,  or  occlusions,  occur  in  a  gradual  manner 
in  early  life,  or  in  a  part  where  the  collateral  circulation  is  free,  no  ill  effects 
result ;  but  in  an  opposite  condition  the  interference  with  the  circulation  leads 
to  the  death  of  the  part  supplied  by  the  diseased  vessel.  Tins  is  particularly 
the  case  in  the  lower  limbs  of  old  people,  where  the  circulation  is  extremely 
feeble,  both  as  the  effect  of  age  and  in  consec][uence  of  distance  from  the  heart ; 
and  it  is  in  this  way  that  the  true  senile  gangrene  or  mummification  of  the 
limb  occurs.  The  symptoms  and  treatment  of  this  affection  have  already  been 
adverted  to  (vol.  i.  pp.  478-79) ;  but  it  may  be  here  stated  that,  whilst  some  have 
considered  the  gangrene  as  entirely  the  residt  of  arteritis,  others  look  upon  it 
as  consequent  on  the  occlusion  of  the  vessel  from  disease  of  its  coats  ;  and  each 
party  has  laid  down  priaciples  of  treatment  in  accordance  with  its  view  of  the 
pathology  of  the  affection.  From  what  has  preceded,  it  would  appear  that  the 
arteries  of  a  limb  may  be  occluded,  and  that,  consequently,  gangrene  may  result 
from  either  condition.  The  occlusion  from  acute  arteritis,  followed  by  gangrene, 
most  frequently  occurs  ia  the  upper  extremities,  and  iu  young  or  middle-aged 
people,  and  is  preceded  by  local  and  constitutional  symptoms  of  inflam- 
mation ;  and  iu  the  artery  presents  on  examination  the  true  inflammatory  plug. 
The  occlusion  from  calcification  and  atheroma  chiefly  occurs  in  the  lower 
extremities,  and  ia  old  people :  it  is  preceded  by  a  rigid  condition  of  the  vessels 
— ^by  cold  feet,  cramps,  numbness,  and  weakness  of  the  legs ;  and,  after  removal, 
the  arteries  will  be  found  to  be  converted  into  rigid  unyielding  calcareous  tubes, 
with  some  deposit  of  atheroma,  and  with  waxy -looking  masses  of  fibrine  filling 
up  their  interior.  Besides  these  two  distinct  foi-ms  of  the  disease,  there  is  a 
third  and  very  common  variety, tin  which  a  low  form  of  inflammation  takes 
place  in  previously  diseased  arteries,  and  in  which  we  find  a  combination  of  the 
two  conditions. 

Treatment. — With  regard  to  the  treatment  of  narroT;\dng  or  occlusion  of 
the  arteries,  unconnected  with  gangrene,  I  have  little  or  nothing  to  say  ;  except 
that,  if  there  be  reason  to  suspect  such  occurrence  in  a  liinb,  care  must  be  taken 
to  keep  the  part  warm  by  means  of  appropriate  clothing,  and  if  there  be  much 
pain,  to  aUay  this  with  opiates.  If  gangrene  have  come  on,  it  must  be  treated 
with  reference  to  its  cause.  That  connected  with  arteritis  has  already  been 
discussed ;  but  when  it  occui-s  from  structural  disease  of  the  coats  of  the  vessel, 
then  the  treatment  must  be  directed  by  the  existence  or  absence  of  any  com- 
pUcatmg  inflammation,  in  accordance  with  those  principles  that  have  been 
laid  down  in  discussing  the  general  management  of  gangrene. 
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ANEURISM. 

By  Aneunsm  is  meant  a  tumoiu-,  dependent  on  the  dHatation  of  tlie  whole  or 
a  portion  of  the  coats  of  an  artery  hy  the  contained  Wood,  and  communicating 
•with,  the  interior  of  the  vessel. 

CAT:sES.-The  causes  of  aneurism  are  divisihle  into  those  that  predispose  to, 
and  those  that  excite,  the  disease.    Aneurism  is  Predisposed  to  by  any  attection 
of  the  arterial  coats  that  lessens  the  elastic  resiUency  of  the  vessel,  and  at  tne 
same  time  weakens  its  resistmg  power.    When  the  arterial  waUs  have  under- 
gone more  or  less  fattij  degeneration,  whether  that  consist  ia  the  distmct  deposit 
of  patches  of  atheroma,  or  iu  a  sort  of  molecular  deposit  of  fat-glohules  iu  the 
tissues  composing  their  coats,  their  natural  elasticity  and  resiliency  become  lost, 
proportionately  to  the  amount  of  fatty  change  that  has  taken  place  withm 
them    Hence,  as  the  artery  becomes  less  and  less  able  to  contract  on  its  con- 
tents, and  to  recover  during  the  diastole  the  tension  exercised  on  its  walls 
during  the  systoHc  impulse,  it  graduaUy  becomes  distended  by  the  repetition  ot 
the  shocks  which  it  sustains,  and  thus  either  complete  or  partial  dilatation  oi 
its  cavity  takes  place.   I  beUeve  that  this  loss  of  elasticity  and  of  power  of  con 
tracting  on  its  contents,  which  eventuaUy  results  in  the  dHatation  of  the  vessel, 
never  occurs  except  as  the  result  of  previous  disease  of  the  coats.    In  the  very 
numerous  specimens  of  dHated  arteries  that  I  have  examined,  I  have  never 
found  one  that  had  not  undergone  fatty  degeneration,  or  atheromatous  deposition. 
Calcification,  on  the  other  hand,  rather  prevents  than  favours  dilatation  of  the 
artery,  by  hardening  the  coats  and  converting  them  into  rigid  inelastic  tubes  ; 
but- atheroma  softens  them,  and  causes  yielding  of  that  portion  of  the  vessel 
affected  by  it.    I  have  frequently  observed  that  the  whole  of  the  artery  might 
be  healthy  except  at  one  part,  where  there  was  an  atheromatous  patch,  and 
where  the  vessel  was  dUated  ;  or  that  the  whole  of  its  coats  might  be  calcified 
except  at  one  spot,  where  atheroma  was  deposited,  and  where  consequently  the 
coats  had  yielded  under  the  outward  pressure  of  the  contained  blood. 

Age  exercises  a  powerful  predisposing  influence  on  the  occurrence  of  aneurism. 
This  disease  is  excessively  rare  before  puberty,  yet  is  occasionaUy  met  with  at 
early  periods  of  life  :  thus  Syme  mentions  a  case  of  popliteal  aneurism  m  a 
boy  of  seven,  and  Hodgson  has  a  preparation  of  a  carotid  aneurism  in  a  girl  of 
ten.  It  is  during  the  middle  period  of  life,  about  the  ages  of  thii'ty  and  fort)^, 
that  aneurisms  are  most  frequently  met  with  ;  at  those  ages,  indeed,  when  the 
arteries  have  already  commenced  to  lose  their  elasticity,  in  consequence  of 
dismtegrating  changes,  whilst,  at  the  same  time,  the  heart  has  not  lost  any  of 
its  impulsive  force,  or  the  general  muscular  system  its  contractile  vigour  ; 
and  when  the  enfeebled  and  inelastic  vessels,  becoming  exposed  to  poweriul 
causes  of  distension,  may  readUy  give  way  and  be  expanded  at  some  one  weak- 
ened point.  .  ,  . 

A  forcible,  irregular,  and  occasionally  greatly  increased  action  of  the  heart  is 
the  immediate  cause  of  the  over-distension  and  dilatation  of  the  vessels,  and 
thus  of  the  production  of  aneurism.  Hence  we  find  that  tliis  disease  is  especi- 
ally apt  to  be  induced  in  those  individuals  in  whom  the  muscular  system  is 
called  upon  to  make  sudden,  violent,  and  intermittent  exertions ;  as,  for  in- 
stance, in  men  who  habitually  lead  somewliat  sedentary  lives,  but  occasionally 
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and  suddenly  change  their  hahits,  and  indidge  in  sports,  such  as  hunting,  row- 
ing, or  a  long  day's  shooting,  which  they  might  without  risk  have  practised  in 
early  life,  hut  which  cannot  be  taken  up  with  impunity  at  an  age  when  the 
arteries,  having  hecome  weakened,  are  unahle  to  bear  the  same  strain  upon 
their  coats  as  heretofore.  I  agree  with  Porter,  in  thinking  that  continuous, 
steady,  laborious  employments  do  not  predispose  to  aneurism,  as  this  disease  is 
seldom  met  with  amongst  those  of  the  lower  classes  who  labour  hard  and  unin- 
terruptedly ;  but  it  rather  occurs  in  those  who,  after  long  periods  of  compara- 
tive inaction,  are  occasionally  and  suddenly  called  upon  to  make  very  violent 
muscular  efforts,  disproportioned  to  their  strength,  or,  at  aU  events,  to  their 
previous  habits.  It  is  in  this  way  that  soldiers,  sailors,  and  members  of  the 
higher  classes  in  society,  are  rendered  peculiarly  liable  to  aneurism.  As  violent 
muscular  exertion  predisposes  to  this  disease,  we  should  necessarily  expect  to 
meet  with  it  more  frequently  among  men  than  in  women  ;  and  accordingly, 
Crisp  finds  that,  of  551  cases  of  aneurism  of  aU  kinds,  more  than  seven-eighths 
occurred  in  men.  It  is  important,  however,  to  observe  that  different  kinds  of 
aneurism  occur  with  varying  degrees  of  frequency  in  the  s&xes:  thus,  this 
affection  is  met  with  in  the  carotid  artery  about  as  often  in  women  as  in  men, 
whilst  the  other  external  aneurisms  occur  in  the  proportion  of  thirteen  cases  in 
males  to  every  one  that  happens  in  a  female.  It  is  remarkable,  however,  that 
in  the  dissecting  aneurism  the  proportions  are  reversed ;  for  every  one  case  in 
men,  two  occur  in  women. 

Climate,  exercises  an  important  influence  on  the  occurrence  of  aneurism,^ 
which  is  far  more  fi-equent  in  cold  than  in  hot  countries.  If  we  may  judge  of 
the  prevalence  of  aneurism  in  a  country  by  the  number  of  published  reports  of 
cases,  I  should  say  that  it  is  of  more  common  occurrence  in  Great  Britain  and 
Irelakd  than  elsewhere  ;  indeed,  Roux  states  that  it  is  less  frequent  in  France 
than  in  England.  In  America  it  is  also  of  frequent  existence  ;  but  in  the  East 
Indies  it  is  comparatively  rarely  met  with. 

Qaciuxy  induced  by  any  cause,  such  as  syphiHs,  chronic  gout,  or  rheumatism, 
the  abuse  of  mercury,  &c.,  has  a  tendency  to  occasion  disease  of  the  coats  of  the 
arteries,  and  thus  to  predispose  to  aneurism.  But,  though  merciuy  and  s^jhilis 
are  commonly  said  to  tend  speciaUy  to  the  production  of  this  disease,  I  am  not 
aware  that  we  are  in  possession  of  any  facts  that  would  wai-rant  us  m  commg 
to  this  conclusion ;  though  there  can  be  no  doubt  that  the  cachexy  thus  mduced 
may  dispose  to  it  as  much  as  any  other  cause.  It  is  remarkable  that  phtlusis  is 
antagonistic  to  aneurism  ;  though  probably  this  may  arise  from  the  facts  that 
the  heart's  action  is  feeble  in  that  disease,  and  that  violent  muscular  exertion  is 
seldom  undertaken  by  those  labouring  under  it. 

Any  ohstach  to  the  free  flow  of  blood  thi-ough  an  organ  or  the  capillaries  of  a 
part  exercises  an  important  influence  in  disposing  to  aneurism,  as  it  thi-ows 
an  increase  of  pressure  on  the  interior  of  the  artery.  Chevers  believes  that 
obstruction  in  the  abdominal  organs  frequently  occasions  aneurisms  of  the  ab- 
dominal arteries.  .  •  i  . 

The  or^h  Exciting  or  Direct  Occasioning  Causes  of  aneurism  axe  blows,  violent 
strains,  and  woimds  of  an  artery.  When  an  atheromatous  arterj-  is  concussed 
by  a  Mow,  the  lining  membrane  covering  the  softened  patch  may  be  ruptiu-ed, 
the  atheroma  being  poured  out  into  the  interior  of  the  vessel  ;  and  thus  tlie 
external  coat,  with  perhaps  a  portion  of  the  middle  adherent  to  it  becommg 
exposed  to  the  pressure  of  the  contained  blood  before  it  has  been  lully  consoli- 
dated by  inliammation  and  plastic  deposit,  the  foimdation  of  an  aneunsm  may 
readily  be  laid.  In  very  violent  muscular  strains  or  efforts,  an  artery  may  occa- 
sionaUy  bo  completely  torn  across  ;  and  it  is  easy  to  understand  how,  imder 
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these  circiuustatices,  the  increased  pressure  that  is  thrown  upon  its  interior  may 
give  rise  to  dilatation  of  an  already  weakened  portion  of  tlie  vessel.  IF ounds 
hnplicating  arteries  are  common  causes  of  those  various  forms  of  aneurism  that 
have  already  been  discussed  in  considering  injuries  of  arteries. 
Classification. — Aneurism  may  be  classified  as  follows  : — 

1.  Fusiform. — True. 

„  _  {a.  True. 

2.  Sacculated.-  J     ^^^^    ^_  Circumscribed. 

I  ;6.  Diffused. 

3.  Dissecting. 

1.  Fusiform  or  Tubular  Aneurism. — This  is  a  preternatural  dilatation 
of  an  artery,  all  the  coats  of  which  are  equally  expanded  tlirough  the  whole 
circumference  of  the  vessel.    It  most  frequently  occurs  in  the  aorta,  and  may, 
though  rarely,  be  met  with  elsewhere.    The  fusiform  aneurism  is  not  a  mere 
dilatation  of  the  vessel,  but  there  are  elongation,  thickening,  and  degeneration 
of  its  walls  as  well.    The  elongation  of  the  artery  in  the  fusiform  aneimsm  is  as 
marked  as  its  dilatation,  and  is  always  very  considerable.   Thus  the  arcL.  of  tbe 
aorta  may  attain  a  length  of  several  inches,  with  a  considerable  space  between 
the  origins  of  the  carotids,  the  innominata,  and  the  subclaAdan,  at  the  same 
time  that  its  waUs  are  greatly  thickened,  nodulated,  and  rugged.  Sometimes 
several  tubular  or  fusiform  aneurisms  are  met  with  in  the  same  vessel,  with 
healthy  portions  of  the  artery  between  them.    From  these  dilatations  saccu- 
lated aneurisms  not  uncommonly  spring.    On  examining  the  structure  of  a 
fusiform  aneurism,  it  will  be  found  that  it  is  always  composed  of  an  tmiform 
expansion  of  all  the  coats  of  the  artery,  which  are  at  the  same  time  somewhat 
altered  in  character  ;  thus,  the  outer 
coat  is  thickened,  the  middle  rigid  and 
inelastic,  and  the  inner  one  stiffened, 
rugged,  and  tuberculated  by  the  deposi- 
tion beneath  it  of  various  plastic  and 
atheromatous  masses.  No  coagula,  how- 
ever, are  foimd  in  the  dilatation,  but  a 
few  filamentary  shreds  of  fibrine  are 
occasionally  seen  to  be  attached  to  the 
inner  wall.  The  arteries  that  are  usually 
the  seats  of  fusiform  aneurism  are  the 
arch  of  the  aorta  (Fig.  232),  the  iliacs, 
and  the  feraorals.   This  particular  form 
of  aneurism  occurs  most  generally  in 
vessels  in  which  the  yellow  elastic  coat 
is  largely  developed,  and  hence  is  rarely 
met  with  in  arteries  smaller  than  the 
femoral :  sometimes,  however,  it  occurs 
in  the  basilar  artery  of  the  brain. 

The  fusifomi  dilatation,  especially  Fig.  232.— Large  Fusiform  Anourism  of  Ascoud- 
when  seated  in  the  arch  of  the  aorta,         ing  Aorta  bursting  into  Pericardium. 

may  attain  a  very  considerable  magnitude,  and  may  consequently  exercise  very 
injurious  presstire  on  contiguous  parts,  thus  producing  great  distress  and 
danger  of  life.  It  is  usually  extremely  chronic,  increasing  very  slowly,  and 
being  compatible  with  existence  for  many  years  ;  but  at  last  it  usually  destroys 
the  patient,  and  may  occasion  death  in  several  ways.  Thus,  if  it  be  situated 
in  the  aorta,  the  great  mass  of  blood  in  the  sac  may,  by  impeding  the  circulation, 
overpower  the  heart's  action,  so  that  it  may  Ije  imable  to  recover  itself,  and  a 
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fatal  syncope  may  l^e  induced.  Then,  again,  death  may  result  from  pressure  on 
important  parts,  as  on  the  bronchi  or  oesophagus.  In  general,  however,  tiie 
cause  of  death  is  the  giving  way  of  a  saccvilated  aneurism  sprmging  trom  tlie 
fusiform  one.  Wlien,  however,  tuhidar  aneurism  of  the  arch  of  the  aorta 
occupies  the  intrapericardial  portion  of  the  vessel,  it  not  unfrequently  happens 
that  owing  to  the  absence  of  an  external  coat  in  this  situation,  the  artery  may 
rupture.  It  most  commonly  happens  that  a  fusiform  aneurism  remams  quies- 
cent, being  a  soxirce  of  discomfort,  but  not  of  death,  until  the  sacculated  o^ 
of  the  disease  spring  from  its  side ;  and  then  this,  beconung  the  more  formidable 
affection,  may  destroy  life  in  some  of  the  ways  peculiar  to  it 
TsacculLed  ALuKisM.-By  the  sacculated  aneunsm  is  meant  a  Inimour 

springing  from  the  side  of  an  artery  or 
of  a  tubular  aneurism,  with  the  interior 
of  which  it  communicates  by  a  narrow 
aperture,  called  the  mouth  of  the  sac 
(Fig.  233).  It  is  generally  divided  into 
the  Tru6  and  False  varieties. 

True  Sacculated  Aneurism.— Bj  this 
is  meant  a  partial  dilatation  of  all  the 
coats  of  the  vessel    Its  existence  has 
been  denied  ;  thus  Scarpa  doubts  the 
occurrence  of  such  a  disease,  and  Bizot 
seems  disposed  to  coincide  with  him. 
With  these  eminent  pathologists,  how- 
ever, I  cannot  agree  ;  and  though  I  am 
willing  to  admit  that  many  of  the  so- 
called  "true"  aneurisms  are  not  so  in 
reality,  yet  I  cannot  doubt,  from  repeated 
observation,  that  Hodgson  is  right  in 
saying  that  in  their  early  stages  aneu- 
risms are  not  unfrequently  of  the  true 
kind.    Thus,  we  occasionally  find,  as 
Peacock  has  pointed  out,  small  digital 
nouches^"springing  &om  the  waHs  of  some  of  the  larger  arteries  through  the 
f  whSrthe  external,  middle,  and  internal  coats  can  be  ^^^^^^^ 

occasion  ^^'^l^^JlZl^Te^,  coats  become  so  fused  together,  and  so 
aneurism  has  '^"'Uned  a  c^  their  precise  structure 

closely  -3°-  ;J  'i^^^^l^fZcul^eA  aneurism  to  be  of  the  true  kind  I 
cannot  be  made  out.  1^'^''^''°  that  the  tumour  itself  be  small  ; 

'iTt^Tt  trmTttrr^^^^^^^       — -  ^ 

and  2,  that  the  mourn  o  ^^^^^-i^,^  larger  than  a  small  orange  ;  and, 

that  he  has  never  ^etjnth  a        ane  ^^^^^  ^^^^^^^^^^ 

disproportion  to  the  wall  of  the  tumour    ^  ^  corresponds 

dilated,  it  is  not  easy  to  understand  how  a  large  sac  can  u  1 


me.  233.— SacciUated  Aneurism  of  Ascending 
Aorta.    Death  by  Pressure 
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small  segment  of  the  wall  of  the  artery.  At  the  same  time,  in  all  cases  of  true 
aneiu-ism,  however  small  they  may  be,  the  size  of  the  sac  greatly  exceeds  that 
of  its  mouth ;  and  it  is  therefore  clear  that  there  must  have  been  not  only 
expansion,  but  a  degree  of  hypertrophy  and  overgrowth  of  the  waU  of  the  vessel, 
just  as  in  the  tubular  aneurism. 

False  Sacculated  Aneurism  is  that  variety  of  the  disease  in  whicb  the  internal, 
or  the  internal  and  middle,  coats  have  been  ruptured,  and  are  consequently 
deficient.  This  is  by  far  the  most  frequent  form  of  sacculated  aneurism,  and 
is  that  which  is  met  with  of  so  great  a  size.  In  by  far  the  majority  of  cases, 
the  internal  coat  and  the  innermost  layers  of  the  middle  coat  have  been 
destroyed  by  atheromatous  degeneration,  leaving  an  erosion  or  depression  in  the 
interior  of  the  artery,  with  weakness  of  the  coiTesponding  portion  of  its  waU, 
which  becomes  expanded  by  tlie  outwai'd  pressure  of  the  blood.  In  these  cases 
the  sac  is  principally  formed  by  the  expansion  of  the  outer  coat,  to  which  some 
of  the  layers  of  the  middle  may  still  be  adherent  ;  but  which  is  essentially 
strengthened  and  thickened  by  plastic  deposits,  and  by  adhesions  to  neigh- 
bouring parts,  which  have  become  fused  into  its  composition.  In  these  cases 
there  are  outgrowth,  hypertrophy,  and  new  deposit  in  and  upon  the  external 
coat,  as  is  evidenced  by  its  actually  becoming  thicker,  instead  of  its  being 
thinned,  as  it  would  be  were  it  only  expanded.  The  formation  of  an  aneurism 
by  the  herniary  protrusion  of  the  internal  and  middle  coats  tlirough  an 
ulcerated  aperture  in  the  external  coat  has  been  described  :  but,  though  there  is 
a  preparation  in  the  Museum  of  the  College  of  Surgeons  that  is  supposed  to 
illustrate  this  fact,  I  doubt  the  existence  of  such  a  form  of  the  disease,  and  after 
careful  examination  think  that  the  preparation  in  question  looks  rather  like  an 
artificial  dissection  than  a  true  rupture  of  this  dense  and  elastic  coat. 

A  false  aneurism  may  always  be  readily  distinguished  from  a  true  one,  by 
the  greater  magnitude  that  it  attains,  by  the  size  of  the  sac  being  out  of  all 
proportion  to  that  of  its  mouth,  and,  on  a  section  of  this  being  made,  by  the 
middle  coat  being  seen  to  terminate  abruptly  in  a  thick  and  dense  ring,  imme- 
diately aroimd  the  mouth  and  neck  of  the  sac.  A  false  aneurism  may  either  be 
so  from  the  very  first,  the  internal  and  middle  coats  having  been  destroyed  by 
softening  and  erosion,  and  the  external  expanded  and  hypertrophied  into  a  sac  ; 
or  it  may  originally  have  been  a  true  aneurism,  and  have  been  converted  into 
the  false  variety  of  the  disease  by  the  giving  way  of  some  of  its  coats. 

Surgeons  generally  recognise  two  varieties  of  false  aneurisms — tlie  circumscribed 
and  the  diffused.  By  the  Circumscribed  False  Aneurism  is  meant  that  fonn  of  the 
disease  in  which  the  blood  is  still  contained  within  a  sac,  formed  by  at  least  one 
of  the  arterial  coats,  however  expanded  and  altered  in  its  structui'e  this  may  be. 
The  Diffused  form  of  False  Aneurism  includes  two  distinct  varieties  of  the  disease. 
In  one  case  there  is  rupture  of  the  sac,  and  general  and  widely  spread  extravasa- 
tion of  blood  into  the  areolar  tissue  of  the  limb  or  part.  In  the  other  case  it 
happens  that  the  sac  formed  by  the  dilatation  and  hypertrophy  of  the  outer  coat 
of  the  artery  is  ruptured,  and  the  blood,  although  effused  beyond  this,  is  still 
confined  in  a  sac  of  condensed  areolar  tissue,  formed  by  the  matting  together  with 
coagulum  and  lymph  of  the  structures  into  which  the  blood  has  been  effused. 

3.  Dissecting  Aneurism  is  a  remarkable  foim  of  the  disease,  originally 
described  by  Shekelton,  in  which  the  sac  is  situated  in  the  wall  of  tlie  artery 
between  its  coats.  It  originates  in  consequence  of  the  internal  coat  of  the 
vessel  becoming  eroded,  and  giving  way  before  any  of  that  adhesion  and  matting 
together  of  the  tissues  around  the  patch  lias  taken  place,  which  prevents  the 
blood  from  being  forced  between  the  different  tunics  of  the  artery.  The  rup- 
ture, although  originating  in  the  internal  coat,  always  extends  between  the 


16 


ANEURISM. 


layers  of  the  niiddle  one,  splitting  this  up  into  two  lamina),  and  in  some  cases 
it  also  separates  the  middle  from  the  external  tmiic  of  the  vessel.  On  examimng 
the  artery  in  a  case  of  dissecting  aneurism,  its  coats  will  always  be  found  to  be 
easily  separable  from  one  another,  and  to  be  very  lacerable,  often  appearing 
soft  and  sodden  as  if  macerated.  For  the  production  of  thLs  disease,  indeed, 
two  conditions  are  necessary  :  1.  That  there  be  atheromatous  disease  of  the 
artery,  destroying  a  portion  of  the  internal  and  of  the  innermost  layers  of  the 
middle  coat ;  and  2.  That  there  be  not  only  a  want  of  plastic  matter  effused 
about  the  diseased  part  of  the  vessel,  but  also  a  general  softening  of  the  tLssue 
of  the  middle  coat,  with  want  of  cohesion  between  the  different  tunics  of  the 
artery  this  indeed,  may  be  considered  as  the  essential  condition  disposmg  to 
the  formation  of  a  dissecting  aneurism,  and  causing  the  disease  to  assume  this 
rather  than  the  sacculated  form. 

The  rupture  constituting  dissecting  aneiuism  always  takes  place  longitudi- 
naUy  along  the  middle  coat,  and  may  often  extend  to  a  very  considerable  dis- 
tance Thus  it  may  reach  from  the  arch  of  the  aorta  to  the  iUacs,  or  from  the 
same  part  to  the  bifurcation  of  the  carotids.  The  disease  only  occurs,  however, 
in  the  aorta,  and  in  its  prmcipal  branches-in  those  arteries,  indeed,  m  which 
the  middle  coat  is  highly  developed,  and  the  yellow  elastic  tissue  abundant. 

Ctees.-Dissecting  aneurisms  an-ange  themselves  into  three  distmct  classes 
1   In  one  class,  the  blood,  after  having  passed  for  a  distance  of  several 
inches  or  even  more,  through  the  substance  of  the  middle  coat,  bursts  through 
the  external  coat,  and  becomes  effused  into  the  areolar  tissue  outside  the  vessel 
and  around  the  seat  of  rupture,  or  into  the  neighbouring  cavities  (Fig.  234).  In 

these  cases,  which  constitute  tiie  most 
common  variety  of  the  disease,  death 
usually  occurs  rapidly,  the  patient 
feeling  intense  pain  along  the  line  of 
rupture,  and  falling  into  a  state  of 
syncope.    2.  The  external  coat  may 
become  so  thickened  and  strengthened 
by  the  deposit  of  plastic  matter,  that 
it  resists  the  impulse  of  the  blood, 
which  consequently  continues  to  pass 
between  the  layers  of  the  middle  coat 
imtil  it  meets  a  softened  and  athero- 
matous patch,  and  then  again  bursts 
into  the  canal  of  the  artery.    In  this 
class  of  cases  the  patient  may  live  for 
years  after  the  occurrence  of  the  rup- 
ture ;  the  new  chamiel  that  the  blood 
has  taken  becoming  lined  with  a  dense 
smooth   membrane,  and  resembling 
closely  the  interior  of  the  artery,  from 
wMch,  however,  it  is  separated  by  a 
kind  of  septum  or  mediastinmn.  The 
appearance  here  presented   by  the 
vessel  has    occasionally  been  erro- 
neously described  as  constituting  a 
double  aorta.    3.  The  blood  may  find 
its  way  between  the  laminBa  of  the 
middle  coat,  but  does  not  escape  farther 
by  rupture  of  the  external,  or  by  the  giving  way  of  the  lining  membrane 


Fig.  234  — Rupture  of  Lining  IVfciiibrano  of 
Aorta,  giving  rise  to  a  dissecting  Aneurism, 
which  burst  into  Pericardium.  Aorta  much 
dilated,  and  covered  with  Calcareous  Plates, 
except  where  tho  Aneurism  occurred:  there  it 
was  atheromatous. 
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of  the  vessel.  A  sac  is  consequently  formed  iu  the  substance  of  tlie  middle 
coat,  which  may  become  chronic,  but  will  at  last  imdergo  external  rupture. 

Process  of  Formation  of  an  Aneurism.— The  progression  of  the  changes 
leading  to  the  formation  of  an  aneurism  is  briefly  as  follows.  The  coats  of  tlie 
arteiy  undei-go  fatty  degeneration,  and  atheroma  is  deposited  at  one  part ;  this 
softens,  and  the  lining  membrane  covering  it,  perhaps  with  a  portion  of  the 
inner  layers  of  the  middle  coat,  becomes  eroded  ;  or  the  walls  of  the  vessel  may 
be  weakened  at  this  point  without  any  destruction  of  their  coats.  Cohesion, 
however,  takes  place  between  the  tissues  of  the  vessel  at  the  eroded  or  weakened 
spot  ;  and  the  outer  coat  becomes  strengthened  and  thickened  by  the  depo- 
sition of  plastic  matter.  Dilatation  next  takes  place  at  this  point  ;  if  of  the 
entire  coats,  a  true  aneurism  is  formed  ;  if  of  the  eroded  tunics,  a  false  aneurism 
occurs  :  but  if  no  cohesion  have  previously  taken  place  between  the  different 
coats  of  the  vessel,  the  blood  becomes  effused  into  and  between  them,  thus 
constituting  a  dissecting  aneiu-ism. 

Structure  of  an  Aneurism. — An  aneurismal  sac,  if  it  be  composed  of  a 
dilatation  of  all  the  coats  of  an  artery,  may  be  recognised  on  dissection  by  the 
atheromatous  and  calcareous  deposits  which  are  met  with  in  the  tissues  of 
which  it  is  composed.  If  it  be  a  false  aneurism,  it  will  be  found  that  there  is 
little,  if  any,  of  these  deposits  in  the  walls  of  the  sac  ;  that  the  middle  coat 
usually  terminates  abruptly  at  its  mouth,  and  that  the  external  coat  is  greatly 
thickened  and  strengthened  by  the  deposition  of  plastic  matters.  An  aneu- 
rismal sac  may  vary  in  size,  from  a  tumour  not  larger  than  a  cherry  to  a 
growth  of  the  magnitude  of  a  cocoa-nut  or  large  melon.  The  mouth,  which 
is  oval  or  round  in  shape,  varies  greatly  in  size,  being  always  very  small  in  pro- 
portion to  that  of  the  sac.  Usually' the  interior  of  an  aneurismal  sac  contains 
a  quantity  of  decolorised  fibrine,  arranged  in  concentric  larainse  of  but  moderate 
thickness  ;  these  lamina  of  fibrine  are  of  a  pale-buff  colour,  dry,  and  somewhat 
brittle  where  they  are  most  closely  applied  to  the  wall  of  the  sac  ;  the  more 
external  ones  appear  to  be  those  that  are  first  fonned,  and  occasionally  are 
found  to  have  undergone  a  kind  of 
atheromatous  degeneration  ;  as  we 
approach  the  interior  of  the  vessel, 
they  become  softer  and  more  coloiired, 
and  at  last,  in  the  central  portions, 
dark  ma.sses  of  coagulum  are  often 
met  with.  This  decolorised  fibrine 
appears  to  proceed  from  two  sources. 
It  is  partly  deposited  from  the  blood 
which  is  beaten  up  in  the  interior  of 
the  sac,  and  thus  deposits  its  fibrine 
much  in  the  same  way  as  when  it 
is  whipped  in  an  ordinary  vessel  ; 
this  is  probably  the  manner  in 
which  the  principal  masses  arc 
deposited,  and  the  fibrine  so  de- 
posited is  arranged  in  laminaj  that 
take  tlie  course  of  the  current  of 
the  blood,  as  in  Fig.  2.3.'5.  In  some  cases,  however,  it  would  appear  as  if  it  were 
formed  by  deposition  from  the  wall  of  the  aneurism  ;  for  the  mass,  not  beint'- 
out  of  the  current  of  the  circulation,  cannot  well  have  been  deposited  from  the 
blood,  but  must  in  all  probability  have  been  the  result  of  the  effusion  of  i^laslic 
matter  from  the  wall  of  the  sac  ;  in  these  circumstances,  there  is  litdo  or  nnv 

vol,.   II.  ' 


Fig.  •2iiS. — Large  Anuunsm  of  Aacenrting  Aorta, 
I)rojccting  against,  and  ijrotriidiiig  outward.s,  the 
ribs.  Layers  of  Laminated  I'Mbrinu  arranged  in  the 
direction  of  the  Current  of  the  Blood, 
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of  that  stratified  arrangement  that  is  ohservahlein  the  fibrme  which  is  deposited 
from  the  blood.  The  black  coagulmn  that  is  occasionally  met  with  in  the  middle 
of  aneurisms  differs  m  every  way  from  the  laminated  fibrine  just  described,  and 
is  evidently  the  result  of  simple  coagulation.    The  use  of  the  deposited  fibnne 
appears  to  be  in  a  great  measm-e  to  strengthen  the  walls  of  the  sac,  and  thus  to 
prevent  the  too  rapid  iacrease  of  the  tumour.  Another  great  purpose  that  it  serves 
is  to  lessen  the  capacity  of  the  sac,  and  thus  to  diminish  the  distending  force  of  the 
blood  which  is  injected  at  each  stroke  of  the  heart— the  outward  pressure  depend- 
ing as  much  on  the  area  of  the  sac  as  on  the  force  with  wliich  the  blood  is  driven 
into  it.  Then,  again,  the  lining  of  the  walls  of  the  sac  with  such  a  tough  and  elastic 
material  as  the  stratified  fibrine,  must  greatly  tend  to  deaden  and  break  the  force 
of  the  shock  of  the  wave  of  blood  thatis  projected  against  what  would  otheinvuse  be 
an  unprotected  and  expanded  membrane.  In  those  cases  in  which  the  lammated 
fibrine  is  small  in  quantity  or  altogether  deficient,  the  anem-ismal  tumour  rapidly 
increases  with  a  forcible  pulsation  that  is  not  met  with  in  other  circiunstances. 

Peess-dbe-Effects.— As  the  sac  of  an  aneurism  enlarges,  it  exercises  injurious 
and  often  fatal  effects  by  its  pressure  upon  contiguous  parts.  These  pressure-effects 
deserve  attentive  consideration  and  study,  as  they  constitute  an  important  and, 
in  some  instances,  the  sole  element  in  the  diagnosis  of  the  existence  of  aneurism. 

One  of  the  most  common  pressure-effects  of  aneurism  is  the  occurrence  of 
oedema  of  the  ILmb  or  part,  owing  to  the  compression  exercised  by  the  tumour 
upon  the  large  and  deep  venous  trunks  in  its  vicinity.    The  consequent  obstruc- 
tion to  the  venous  circulation  in  the  interior  of  the  limb 
may  also  give  rise  to  a  distended  or  varicose  condition  of 
the  subcutaneous  vessels,  and  in  some  instances  it  may 
even  go  on  to  the  production  of  gangrene.    The  pres- 
sure of  the  sac,  also,  on  neighbouring  arteries,  or  even  on 
the  upper  part  of  the  very  vessel  from  which  it  springs, 
and  its  interference  with  the  general  capiUary  circulation 
of  a  part,  is  commonly  associated  with  the  venous 
compression,  and  may  considerably  increase  the  ill 
consequences  resulting  from  it.    The  pressm-e  upon  a 
neighbouriag  artery  may  go  on  to  perforation  of  the 
vessel  by  the  sac,  and  so  a  communication  between  the 
two  may  be  set  up  ;  thus  aneurism  of  the  aorta  has  been 
known  to  perforate  and  communicate  with  the  pulmonary 
artery.    By  its  pressure  upon  neighbouring  nerves,  an 
aneurismal  sac  may  give  rise  either  to  great  pain  in  the 
parts  supplied  by  them,  or  to  disturbance  of  their  function  ; 
the  nerves  themselves  becomuig,  in  some  cases,  expanded 
or  flattened  out,  and  ribbon-Uke  (Fig.  236),  and  in  other 
instances  tortuous  and  Avavmg,  and  being  considerably 
elongated.    The  paui  in  the  nerves  is  often  one  of  the 
earliest  signs  of  the  existence  of  an  aneurism.  The  pain  is 
v!^.^^^^^!^  ^^suaUy  of  two  kmds  :  it  is  either  lancinating  andradiatjng 
jiressuro  of  an  Aneurism  the  course  of  the  nerve  that  is  compressed ;  or,  when 

the  tumour  presses  severely  upon  neighboiu-ing  parts 
and  tissues,  more  especially  if  it  give  rise  to  erosion  of  the  bones  (as  iii  Fig-  251) 
an  aclung,  bm-ning,  tearing,  or  boi-ing  sensation  is  often  experienced  in  tlie  pa  t 
Bubiected  to  the  pressure.  In  other  cases,  again,  miportant  modifications  m  the 
function  of  parts  take  place,  inconsequence  of  the  pressure  tha  is  exercised 
upon  their  nerves.  Thus,  for  instance,  the  compressum  of  the  recurrent 
laryngeal  will  occasion  hoarseness  of  voice  and  difficulty  of  breathing,  depending 
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on  spasm  of  the  glottis.  On  the  hones  an  aneurism  may  produce  very 
important  effects  by  its  pressure,  eroding  or  wasting  away  the  osseous  tissue 
in  some  instances,  and  in  others  gi\'ing  rise  to  true  caries.  If  the  bone 
be  a  flat  one,  as  the  sternum,  the  aneurism  may  perforate  it  by  making  as 
smooth  and  round  a  hole  in  it  as  if  this  had  been  worked  by  the  trephine.  Glan- 
dular organs  and  thdr  duds  in  the  neighbourhood  of  aneurisms  suffer  the  most 
injiuions  effects  from  the  pressvu-e  of  these  tumours,  their  functions  being 
arrested,  and  the  passage  of  their  secretions  interfered  with  ;  so  also,  by  the 
pressure  exercised  on  the  trachea  and  oesophagus,  respiration  and  deglutition 
may  be  seriously  impeded. 

Number.— Aneurisms,  though  usually  single,  are  not  very  unfrequently 
multiple.  There  may  be  more  than  one  tumour  of  this  land  in  the  same 
Umb  ;  thus  the  iliac  and  femoral  arteries  on  the  same  side  may  both  be  affected. 
In  other  cases,  corresponding  arteries  in  opposite  limbs  are  the  seat  of  aneurism  ; 
thus,  the  two  popliteals  are  not  unfrequently  found  to  be  the  seat  of  this 
disease,  and  occasionally  an  aneurism  may  exist  in  one  of  the  limbs,  and  others 
in  the  arteries  of  the  interior  of  the  body.  "When  more  than  one  aneurismal 
tumour  occurs  in  the  same  individual,  the  patient  is  said  to  be  labouring  under 
the  aneurismal  diathesis.  Numerous  aneurismal  tumours  are  at  times  met 
with  in  the  same  person  ;  thus,  Pelletan  records  a  case  in  which  no  fewer  than 
!  sixty-five  were  observed. 

Duration. — The  duration  of  an  aneurism  varies  very  greatly.  In  young 
:  full-blooded  persons  it  often  makes  progress  with  great  rapidity  ;  whereas  in 
'  elderly  people  of  feeble  constitutions,  or  in  those  of  a  cachectic  habit  of  body, 
:  accompanied  with  more  or  less  debility  of  the  heart's  action,  the  disease  may 
;  assume  a  very  chronic  form  ;  thus,  Hodgson  relates  the  case  of  an  aneurism  of 
:  the  femoral  artery  of  twenty  years'  duration.  Much  also  will  depend  on  the 
:  situation  of  the  aneurism,  the  size  of  the  mouth  of  the  sac,  and  the  relation  of 
I  the  sac  to  the  impulse  of  the  blood  into  it  ;  the  larger  and  more  direct  the 
1  mouth  of  the  tumour,  the  more  readily  wiU  the  blood  be  projected  into  it  at 
i  each  impulse  of  the  heart,  and  the  more  quickly  will  the  tumour  expand. 

Symptoms. — The  symptoms  of  an  aneurism  are  of  two  kinds  :  1.  Those  that 
are  peculiar  to  this  disease  ;  and  2.  Those  that  are  simply  dependent  on  the 
;  presence  of  the  tumour  occasioned  by  the  enlarged  sac.  The  peculiar  or 
]  pathognomonic  signs  are  those  that  are  dejDendent  on  the  commimication  of 
1  the  sac  with  the  artery ;  they  consist  of  signs  afforded  by  the  manual  and 
.  auscultatory  examination  of  the  tumour  ;  those  that  are  dependent  on  the 
1  mere  size  of  the  growth  are  the  pressure-effects.  It  is  of  course  only  in 
t  external  aneurisms  that  those  signs  wliich  are  ascertainable  on  manual  ex- 
1  amination  of  the  tumour  can  usually  be  recognised.  In  internal  aneurisms, 
iin  the  majority  of  cases,  the  auscultatory  signs  and  the  pressure-effects  afford 
t  the  best  indications  of  the  presence  and  nature  of  the  tumoui"  ;  though,  when 
t  this  approaches  the  smrface,  much  information  can  be  gained  by  palpation. 

Symptoms  of  External  Circumscribed  Aneurism. — The  tumour  is  usiially  round 
'  ox  oval,  distinctly  circtmiscribed,  and  is  situated  upon  and  in  close  connection 
\  with  some  large  artery.  It  is  at  first  somewhat  compressible,  but  afterwards 
becomes  more  and  more  solid  as  fibrine  is  deposited  in  it.  The  most  marked 
■  sign  is,  perhaps,  the  pulsation  that  is  felt  in  it  from  the  very  first.  This  is  of  a 
'  distensile,  excentric,  and  expanding  character,  separating  the  hands  when  laid 
I  upon  each  side  of  the  tumour,  by  a  distinct  impulse  from  within  outwards. 
'The  pulsation  is  more  forcil)le  in  aneurisms  in  which  there  is  but  little 
1  laminated  fibrine  ;  and  as  this  increases  in  quantity  it  gradually  loses  its  hard 
•  expanding  character,  being  converted  into  a  dead  thud,  and  in  some  cases 
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ceasing  entirely.  When  pulsation  is  obscure,  the  compression  of  the  arteiy 
below  the  sac  will  cause  it  to  become  more  distinct,  or  it  may  be  increased  in 
force  by  elevating  the  limb  or  part  affected.  When  the  artery  above  the  sac  is 
compressed,  the  flow  of  blood  into  the  tumour  is  necessarily  arrested,  and  a 
considerable  quantity  of  its  more  fluid  contents  may  be  squeezed  out  by  gentle 
pressure.  If  the  hands  be  then  laid  upon  each  side  of  the  tumour,  and  the 
pressure  suddenly  taken  off  the  arteiy,  the  blood  will  be  found  to  rush  into 
and  distend  the  sac  by  a  sudden  stroke,  separating  the  hands  from  one 
another.     This  may  be  looked  npon  as  one  of  the  most  characteristic  signs 

of  aneurism.  .  , 

The  hmit  or  sound  emitted  by  the  blood  in  its  passage  through  an  aneurismai 
sac  was  first  noticed  by  Ambrose  Pare.  It  varies  much  in  character,  being 
usually  loudly  rasping  or  sawing— loudest  and  roughest  in  tubular  aneunsms. 
In  many  cases  it  is  altogether  absent  ;  this  especially  happens  in  sacculated 
aneurisms  with  smaU  mouths,  or  in  those  that  are  much  distended  with  coagula 
and  blood.  The  absence  of  sound,  therefore,  in  a  tumour  must  not  be  taken 
as  an  indication  of  its  not  being  an  aneurism.  The  sound  is  usually  best  heard 
in  tumours  that  are  not  too  fully  distended  with  blood  ;  indeed,  it  is  usuaUy 
most  distinct  when  the  sac  is  partially  emptied.  Thus,  for  instance,  it  not  uu- 
frequently  happens  that,  in  an  aneurism  of  the  ham  or  thigh  no  bruit,  or  but  a 
very  famt  one,  is  perceptible  so  long  as  the  patient  is  standing  ;  but  if  he  lie 
down,  and  elevate  the  limb  so  as  to  partly  empty  the  sac,  then  it  is  very  distmctly 
audible.  Another  sign  of  considerable  importance  consists  m  the  dimmuUon 
in  the  size  of  the  tumour,  and  the  cessation  of  the  pulsation  and  brmt  in  it,  that 
occurs  on  compressing  the  vessel  leading  to  the  sac,  and  the  immediate  and 
sudden  retm-n  of  these  signs  on  removing  the  pressure  from  the  artery 

All  the  symptoms  that  have  just  been  described  are  peculiar  to  and  charac- 
teristic of  anem-ism,  being  dependent  on  the  communication  that  exists  between 
the  artery  and  the  sac.  Those  that  result  from  the  pressure  of  the  sac  iipon  neigh  - 
bouring  parts  are  common  to  aneurism  and  to  any  other  kind  of  tumour  ;  but, 
though  not  of  so  special  a  character  as  those  that  have  just  been  described,  they 
are  of  considerable  importance  in  determining  the  nature  of  the  disease  when 
taken  in  conjimction  with  the  other  symptoms. 

Symptoms  of  Difitsed  Aneurism.-When  a  sacculated  circumscribed  aneurism 
becomes  diffused,  the  sac  having  given  way,  but  the  blood  being  stiU  bounded 
by  the  tissues  of  the  limb,  the  patient  experiences  a  sudden  and  acute  pam  in 
the  part,  and  usually  becomes  pale,  cold,  and  faint.  On  examination,  it  Avill 
be  found  that  the  tumoiir  has  suddenly  and  greatly  increased  m  size,  at  the 
same  time  that  it  has  lost  its  circumscribed  and  distinct  outline.  The  pulsa- 
tion and  bruit  become  materially  diminished  in  force  and  m  distmctness, 
having  receded  as  it  were  from  the  surface,  and  may  disappeai-  altogether. 
The  limb  may  also  become  oedematous,  or  may  suffer  in  other  ways  from  the 
diffused  effects  of  the  pressure  of  the  aneurismai  swelling  upon  the  neighbour- 
in-  veins  and  tissues.  At  the  same  time,  the  circulation  in  it  being  great  y 
ob'^tructed,  the  limb  may  become  cold  and  livid,  and  a  sensation  of  weight 
and  general  inutility  will  be  experienced  in  it.  In  these  cb-cumstances  the 
aneurismai  swelling  usually  becomes  harder,  in  consequence  of  the  coagiUation 
of  the  blood  in  the  areolar  tissue  around  the  sac  ;  by  which  indeed  the  lurther 
extension  of  the  disease  is  arrested,  and  a  fresh  boundary  is  often  f  ormed,  so  as  to 
limit  the  extravasated  blood.  If  it  be  left  to  itself,  the  tumour  will  now  usually 
ranidlv  increase  in  size,  sometimes  without,  sometimes  with  much  pulsation,  and 
perhai  evidence  of  inflammatory  action  around  it,  so  that  at  last  it  may  so 
obstruct  the  circulation  through  the  limb  as  to  occasion  gangrene  ;  or,  il  it 
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advance  towimls  tlie  sui'lace,  the  skiu  covering  it  becomes  thinned  and 
reddened,  the  tiunour  becomes  soft  and  semi-tiuctuating,  owng  to  the  coagulum 
breaking  down,  and  eventually  external  rupture  of  the  sac  will  ensue. 

In  some  cases  it  happens  that,  when  rupture  of  the  sac  takes  place,  the 
effused  blood,  instead  of  being  limited  by  the  surrounding  areolar  tissue, 
becomes  suddenly  and  -widely  extravasated  into  the  substance  of  the  limb, 
men  this  imtowai'd  accident  happens,  the  shock  and  local  distui'bance  are 
very  great,  and  the  patient  is  suddenly  seized  with  a  very  severe  lancmatmg 
and  niunbing  pain  in  the  part.  The  pain  is  most  severe  in  those  cases  m  which 
the  ruptm-e  takes  place  imder  the  deep  fasciae,  by  which  the  effused  blood  is 
tightly  bound  dovm  ;  and  it  may  be  so  severe  as  to  occasion  sjmcope.  In  other 
instances,  faintness  ocelli's  from  the  sudden  loss  of  blood  out  of  the  current  of 
the  circulation  into  the  substance  of  the  part,  the  swelling  being  greatest  in 
those  instances  in  which  the  blood  is  suddenly  and  largely  effused  into  the 
areolar  tissue.  If  the  extravasation  happen  in  a  Kmb,  this  will  become  greatly 
swoUen,  hard,  brawmy,  and  cold.  The  superficial  veins  are  congested,  and  the 
circulation  in  the  lower  parts  of  the  member  is  soon  completely  arrested  by  the 
pressure  of  the  extravasated  and  semi-coagulated  blood  upon  its  vessels,  more 
particularly  the  large  venous  trunks.  In  consequence  of  this,  gangrene  of  a 
moist  kind  usually  makes  its  appearance,  and  speedily  destroys  the  patient's  life. 

Diagnosis. — The  diagnosis  of  aneurism  may  in  many  cases  be  effected  with 
the  greatest  possible  ease  by  a  student  in  surgery  ;  in  other  instances  it  requires 
a  vast  amount  of  care,  and  the  most  experienced  judgment,  to  come  to  a  correct 
conclusion  as  to  the  nature  of  the  tumour.  This  is  easily  done  when  the  aneu- 
rism is  superficial,  recent,  and  circumscribed,  the  blood  in  it  being  fluid,  and 
all  the  signs  of  the  disease  weU  marked.  The  diagnosis  is  often  replete  with 
diflaculty  when  the  aneurism  is  deeply  seated,  or,  if  external,  Avhen  it  is  old  and 
filled  with  coagula  ;  also  if  suppurative  action  have  taken  place  about  it,  or  if 
it  have  become  difl'used. 

In  effecting  the  diagnosis  of  aneurism  we  have,  in  the  first  place,  to  ascertain 
the  existence  or  absence  of  a  tumour  ;  and,  after  this  has  been  done,  to  ascertain 
whether  it  be  aneurismal  or  of  some  other  character.  Both  points,  the  latter 
especially,  are  difficult  to  determine  in  internal  aneurisms  ;  in  the  external,  the 
doubt  is  not  as  to  the  presence  of  a  tumour,  but  as  to  its  natm-e.  The  tumours 
vnth  which  aneurisms  may  be  confoimded  may  conveniently  be  divided  into 
two  classes — those  that  do  and  those  that  do  not  pulsate. 

Every  pulsating  tumour  is  not  an  aneurism.    Thus  there  may  be  pulsation  in 
various  kinds  of  encephaloid  tumour,  or  in  growths  composed  of  erectile  tissue.  In 
such  cases  as  these,  many  of  the  signs  of  aneurism  are  present ;  thus  the  size  of 
the  tumour  may  be  diminished  by  compression,  and  the  distinct  influx  of  blood 
into  it  may  be  felt  on  the  removal  of  the  pressure,  the  tumour  returning  to  its 
original  size  with  a  soft  swelling  pulsation  :  there  may  also  be  a  bruit,  often  of 
a  loud  and  distinct  character.  But  these  tumours  may  generally  be  distinguished 
from  aneurisms  in  not  being  quite  so  distinctly  circumscribed — in  being  soft, 
spongy,  and  elastic,  without  the  sensation  of  fluid  that  is  met  with  in  some 
forms  of  aneurism,  or  of  solid  coagula  that  occurs  in  others.    Again,  the  bruit 
is  either  of  a  soft,  blowing,  and  more  prolonged  character,  or  else  sharp  and 
superficial  ;  the  pulsation,  also,  is  not  so  distinct,  and  is  more  of  the  nature  of 
a  general  swelling  and  heaving  of  the  tumour  than  of  a  distinct  thump.  Much 
light  is  also  occasionally  thrown  upon  these  affections  by  their  being  met  with 
in  situations  where  aneurism  cannot  occur  from  the  absence  of  any  arteries  of 
8ufB.cient  size  to  give  rise  to  it,  as,  for  instance,  on  the  head  of  the  tibia  or  the 
side  of  the  pelvis  ;  but  if  a  tumour  of  tliis  kind  be  situated  upon  or  under  a 
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large  artery  in  the  usual  site  of  an  aneurism,  then  the  diagnosis  is  certainly 
replete  with  difficulty,  and  cannot  indeed  in  many  cases  he  made.  Several 
instances  have  of  late  years  occurred,  in  which  Surgeons  of  the  greatest  skill 
and  experience  (as  Guthiie  and  Stanley)  have  ligatured  arteries  on  the  suppo- 
sition that  they  had  to  do  with  aneuiism,  when  in  reality  it  was  one  of  the 
pulsating  tumours  just  descrihed  that  closely  simulated  it. 

Pulsation  may  he  communicated  to  a  timiour  ofajluid  character  seated  upon 
an  artery  ;  here  the  diagnosis,  thoiigh  often  difficult,  is  more  readily  made  than 
in  the  last  case.  Attention  to  the  history  of  the  case,  to  the  impossihility  of 
diminishing  the  timiovu-  by  pressiu-e,  either  directly  upon  it  or  on  the  artery 
leaduag  to  it,  its  fluctuation,  and  want  of  cu-cumscription,  will  usually  pomt 
out  its'nature.  Especial  attention  should  likewise  he  paid  to  the  facts  that  the 
pulsation  is  a  distract  heaving  up  and  down  of  the  tumour,  and  neither 
excentric  nor  distensHe,  and  that  the  swelling  may  often  he  wholly  or  partly 
separated,  hy  raising  it  up,  from  the  artery  lying  heneath  it.  By  attention  to 
these  points,  abscesses  m  the  axilla,  under  the  pectorals,  at  the  root  of  the 
neck,  and  in  other  situations  where  pidsation  may  readily  be  communicated  to 
the  fluid  mass,  can  be  distinguished  from  anem-ism  ;  yet  errors  in  diagnosis 
have  happened,  and  will  contmue  to  do  so,  from  the  intrinsic  difficulty  of 
these  cases,  and  from  no  want  of  skill  or  care  on  the  part  of  the  Surgeon : 
and  those  will  be  most  charitable  in  their  criticisms  on  the  mistakes  of 

others,  who  have  most  frequently  had 
occasion  to  experience  these  difficulties 
in  their  own  practice. 

Tumours  that  do  not  fulsate,  either  by 
their  own  vessels  or  by  those  that  lie 
beneath  them,  are  not  so  readily  con- 
foiuided  with  aneurism  as  the  class  of 
affections  that  has  just  been  described. 
Yet  it  must  be  borne  in  mind,  that  in 
some  instances  even  aneurisms  do  not 
pulsate,  or  but  very  indistinctly  so, 
having  become  filled  with  a  dense 
and  firm  coagulum.  The  non-pulsating 
tumours  that  chiefly  require  attention 
are  glandular,  scirrhous,  or  ganglionic 
swellings,  seated  over  the  carotid  artery, 
at  the   root  of  the  neck,  or  in  the 
popliteal  space.    If  these  be  of  a  fluid 
character,  their  fluctuation,  mivai-jang 
size,  and  the  want  of  pulsation  in  them, 
sufficiently  indicate  that  they  are  not 
connected  with  the  artery,  fi'om  which 
they  may  also  frequently  be  separated, 
and  upon  which  they  may  be  distinctly 
moved.    If  solid,  they  are  usually  ii-re- 
and  nodulated  on  the  surface. 
Limb  auiputn.ti.-d.   (a)  Black  recent  Coagulum  fi'equently  be  detached  by  the 

^^^Xl^^t^'^'^''-  fingers  being  passed  mademeath  them 

and  raising  them  from  the  subjacent  vessel  I  believe  there  is  more  danger 
of  mistaking  a  consolidated  anemism  which  is  undergomg  or  has  undergone 
Hpontaneous  cure,  and  hi  which  there  is  consequently  no  pulsation,  for  a 
solid  (perhaps  a  malignant)  trmour  of  some  kind,  than  the  reverse.  I 
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have  known  one  instance  in  wlucli  tlie  tliigli  was  amputated  for  a  very 
painful  solid  tumour  of  the  popliteal  space,  which  proved  on  dissection 
to  he  a  consoUdated  ancmlsm  pressing  upon  the  posterior  tiLial  nerve 

(Fig.  237).  ,  .     ^  4-1 

Aneurisms,  more  particulai-ly  those  that  are  diffused,  have  not  unfreciuently 
heen  mistaken  for  abscesses ;  and  it  is  no  very  luicomnion  tlmig  for  a  Surgeon 
to  be  called  to  an  aneurism  which,  under  tliis  supposition,  has  been  diligently 
poulticed,  or  painted  with  iodine  ointment.  Occasionally,  the  more  fatal  error 
has  been  committed  of  puncturing  tbe  tumour  mtb  the  view  of  lettmg  out  pus, 
when  none  appeai-s,  and,  either  immediately  or  after  a  lapse  of  a  few  hours, 
profuse  ai-terial  hemorrhage  ensues.  That  this  accident  may  arise  fi'om  the 
intrinsic  difficulties  of  the  diagnosis,  is  evident  from  the  fact  that  it  has 
happened  to  such  surgeons  as  Desault,  PeUetan,  Dupuytren,  Pirogoff,  and 
othei-s  of  less  note.  1  have  once  actually  seen  this  accident  occur  to  a  Surgeon 
of  considerable  experience,  who,  mistaking  a  diffused  popliteal  aneurism  for 
an  abscess,  opened  it  with  a  bistoury,  but  finding  no  pus,  appUed  a  poultice  ; 
alarming  htemorrhage  ensued  in.  about  forty  hours,  and  I  amputated  the  thigb 
on  the  second  day  after  this  untoward  occurrence. 

The  difficulty  in  diagnosis  is  especially  apt  to  occur  iu  those  aneurisms 
wbicb,  having  become  diffused,  have  ceased  to  pulsate,  have  no  bruit,  are 
elastic,  softened,  and  diffluent  to  the  feel,  and  in.  which  the  sldn  has  become 
reddened  and  inflamed  by  pressure  from  within.  It  is  only  by  careful  atten- 
tion to  the  history  of  the  case,  and  by  skiKul  manipulation,  that  the  true  nature 
of  the  tumour  can  be  made  out.  But  an  aneurism  may  actually  become 
associated  with  an  abscess  in  one  of  two  ways.  Thus  it  may  suppurate,  inflam- 
mation of  a  suppm-ative  character  taking  place  in  the  areolar  tissue  aroimd  it, 
with  swelling,  redness,  oedema,  and  heat  of  the  integumental  structures,  increase 
of  size  iu  the  tumour,  and  probably  diffuse  solidification  of  it.  If  this  abscess 
be  opened  or  allowed  to  burst,  dark  grimious  pus  will  escape,  followed  by 
coagula  and  masses  of  broken  down  decolorised  fibrine,  and  sometimes  accom- 
panied, but  more  usually  followed  after  a  lapse  of  some  hours,  by  a  free  and 
perhaps  fatal  discharge  of  florid  blood. 

Another  form  of  combination  between  abscess  and  aneurism  consists  in  the 
opening  of  an  artery  by  rdceration  into  the  cavity  of  an  abscess,  so  that  the 
blood  is  projected  dii-ectly  into  this  from  the  opened  vessel.  In  cases  of  this 
]iiii(l_of  which  the  instance  that  occurred  to  Liston  is  a  good  example — 
we  have  the  ordinary  signs  of  abscess,  usually  of  a  chronic  character,  to  which 
those  of  an  aneurism  ai-e  generally  suddenly  superadded,  with  great  increase  in 
the  bulk  of  the  tumour.  This  accident  has  chiefly  been  observed  in  abscess  of 
the  neck,  opening  up  a  commimication  with  the  carotid  artery. 

With  rheumatism  and  muralcjia  it  would  at  first  appear  to  be  difficult  to  con- 
found an  aneurism,  but  in  practice  it  is  not  so.    I  have  lmo%m  several  cases  in 
which  the  lancinating  pains  of  aneurism,  more  especially  when  the  tumour  was 
internal,  have  been  mistaken  and  treated  for  rheumatic  or  neuralgic  affections  ; 
and  I  have  even  known  the  pain  occasioned  by  the  in-esence  of  a  large  aneurism 
of  the  thigh  treated  for  several  weeks  as  rheumatism.    In  such  cases  as  these, 
it  is  of  course  obvious  that  a  little  care  and  proper  examination  will  usually 
serve  to  establish  the  diagnosis.    The  aneurismal  may  be  distinguished  from 
the  rheumatic  pain  by  its  having  a  twofold  character — being  both  lancinating 
and  intermittent,  as  well  as  continuous,  aching,  and  burning.    "When  this  kind 
of  pain  is  persistent,  especially  about  the  back,  the  side  of  the  head  and  neck, 
or  arm,  it  ought  always  to  cause  the  Surgeon's  attention  to  be  directed  to  the 
condition  of  the  neighbouring  large  vessels. 
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TERiiiNATlON«. — Simitaneous  Cure  of  an  anemism  is  of  very  rare  occurrence. 
The  manner  in  which  it  happens  has  been  especially  and  ably  studied  by 
Hodgson,  and  more  recently  by  Belbngham  ;  and  the  pathology  of  this  process 
is  of  considerable  interest,  from  its  bearing  upon  the  cui'e  of  the  disease  by 
surgical  operation.    The  spontaneous  cure  may  accidentally,  though  very 
rarely,  occur  by  inflammation  of  the  aneurism  and  consequent  obliteration  of 
the  artery  ;  but  most  frequently  it  is  by  the  gradual  deposition  of  laminated 
fibrine  in  the  interior  of  the  sac  that  it  is  fiUed  up  completely.    Tliis  process 
can  only  take  place  in  arteries  of  the  second  or  third  magnitude,  and  never  in 
aneiuisms  of  the  aorta  ;  and  it  can  only  happen  in  the  sacculated  aneurisms, 
the  fusiform  not  admitting  of  it,  it  being  necessary  that  the  blood  flowing 
through  the  sac  be  somewhat  retarded  in  its  passage,  so  as  to  give  time  for  the 
deposit  of  its  fibrine  upon  the  interior  of  the  tumour.    This  process,  which  is  a 
very  different  one  from  the  coagulation  of  the  blood,  is  the  increase  of  a  natural 
condition  always  going  on  in  the  sac.    In  all  cases  of  sacculated  aneurism,  there 
is  a  tendency  to  the  production  of  a  spontaneous  cure,  though  this  is  so  rarely 
accomplished.    The  tendency  to  it  takes  place  by  a  contraction  and  partial 
occlusion  of  the  artery  Mow  the  sac,  and  the  consequent  diminished  force  of 
the  circulation  through  it,  by  which  the  deposition  of  fibrine  is  greatly 
increased,  at  the  same  time  that  the  collateral  vessels  given  ofl'  above  the  sac 
often  enlarge  to  a  considerable  extent,  and  thus  divert  from  it  blood  which 
would  otherwise  have  passed  through  it.    This  condition  of  the  vessel  below 
the  sac  may  be  looked  iipon  as  the  first  and  most  important  step  towards  the 
consolidation  of  the  tumour.    The  process  is  also  materially  assisted  by  the 
mouth  of  the  sac  being  small,  and  so  situated  that  the  blood  cannot  be  directly 
driven  into  it. 

For  spontaneous  cure  to  take  place,  however,  it  is  necessary  that  the  current 
of  blood  should  continue  to  circulate  through  the  sac.  If  it  be  suddenly 
arrested,  coagulation  of  the  blood  which  happens  to  be  in  the  sac  may  there 
take  place,  filling  it  with  a  large  dark  soft  clot ;  the  sudden  formation  of  which 
is  indeed,  like  a  foreign  body,  apt  to  induce  suppiaation  and  sloughing  of  the 
sac  and  neighbouring  tissues,  and  hence  is  rather  prejudicial  than  other\vise. 
But,  though  the  blood  continue  to  cii-culate  thi'ough  the  sac,  the  deposit  of 
fibrine  will  not  take  place  unless  the  impetus  Avith  which  that  fluid  is  sent  into 
and  through  the  tumour  be  considerably  diminished.  This  may  happen  from^ 
the  occurrence,  in  the  distal  portion  of  the  artery  or  the  mouth  of  the  sac,  of 
some  or  other  of  those  conditions  that  have  already  been  described.  So,  also, 
it  has  been  found  that,  in  those  cases  in  which  two  aneuiisms  are  situated  upon 
one  artery,  the  second  or  distal  one  is  very  apt  to  undergo  partial  or  even  com- 
plete consolidation,  the  blood  losing  its  impetus  in  its  passage  through  the  first 
sac.  Any  constitutional  cause  or  condition  also,  by  which  the  impulse  of  the 
heart  is  lessened,  and  the  force  of  the  flow  of  blood  thi-ough  the  sac  diminished 
(as  the  occurr'ence  of  phthisis),  will  favour  greatly  the  deposit  of  lammated 
fibrine  and  the  consolidation  of  the  tumour. 

As  the  aneurism  undergoes  spontaneous  cure,  the  pulsation  in  it  gradually 
becomes  more  and  more  feeble,  until  it  ceases  entii'ely  ;  the  bruit  propor- 
tionately lessens,  the  tumotir  becomes  harder,  and  at  last  completely  consoU- 
dated  ;  at  the  same  time,  the  anastomosing  cii-culation  is  sometimes  found  to 
be  established  in  some  of  the  collateral  vessels  of  the  limb.  Eventually,  the 
solidiaed  tumour  shrinks  in  size,  imdergoing  a  species  of  drying  and  absorption, 
with  ultimate  conversion  into  a  smaU  mass  of  fibro-areolar  tissue. 

Causes  of  Death  from  Aneurism.— Aji.  aneiuism  may  prove  fatal  in  vaiious 
ways.     It  does  so  when  internal,  most  frequently  by  :prcssure  on  parts  of  im- 
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vortaiice  in  its  vicinity,  the  patient  bemg  destroyed  by  the  exhaustion  induced 
by  interference  with  theii-  functions;  this  is  usually  the  way  ^  which 
aneurisms  of  the  aorta  occasion  death.  Then,  again,  death  may  result  by  the 
occurrence  of  synccs^e,  more  especially  if  the  aneurism  be  of  large  size,  and 
situated  neiu-  the  root  of  the  aorta.  External  aneurism  most  commonly  proves 
iatalhyriLptureof  theme;  this  may  either  take  place  into  the  interior  of  a 
limb  aiyiii.  rise  to  one  or  other  of  the  diftused  forms  of  aneurism,  and  termi- 
nate'fatally  by  the  induction  of  syncope  or  gangrene;  or  an  aneimsm  may 
IdU  by  rupture  occurring  externally,  on  one  of  the  surfaces  of  the  body 

Suppuralion  yvith  sloughing  of  an  aneurismal  sac  is  not  o    very  frequent 
occm-rence,  but  is  especiaUy  apt  to  happen  in  those  cases  in  which  the  tumom- 
has  increased  rapidly,  or  has  suddenly  become  diffused,  with  much  heat  and 
tension  of  neighbouring  pai-ts.    It  is  pecuHariy  litely  to  happen  m  tumours  ot 
a  lai-<^e  size  that  have  become  partly  diffused,  that  are  fiUed  with  masses  of 
decolorised  fibrine,  and  that  are  situated  in  places  where  the  areolar  tissue  is 
abundant  and  lax,  as  in  the  axilla.    The  symptoms  of  this  condition  impending 
are  sweUing,  tension  with  heat,  throbbing,  and  redness  of  the  parts  around  the 
tumour  •  the  integuments  covering  which  pit  on  pressure,  and  are  evidently 
deeply  inflamed,  at  the  same  time  that  there  is  a  good  deal  of  fever  and  general 
constitutional  irritation.    As  the  suppuration  advances,  the  ordinary  signs  of 
congestive  abscess  occur  :  the  skin  covering  the  tumoxir  becomes  red  and  livid 
at  one  part,  Avhere  pointing  takes  place  ;  and  if  the  Surgeon  make  an  incision 
into  it,  or  if  the  tumoui'  bui'st  (as  assuredly  it  will  if  left  to  itself),  a  quantity 
of  sanious  pus  mixed  with  large  masses  of  broken  down  coagula  and  fibrine 
win  be  let  out.    The  discharge  of  the  contents  of  the  aneurismal  sac,  dis- 
intecTated  by  and  mixed  up  with  the  results  of  suppurative  action,  may  be 
followed  by  so  profuse  a  gush  of  arterial  blood  that  the  patient  is  suddenly 
exhausted. 

The  rupture  of  an  aneurism  is  not  always  immediately  fatal,  the  aperture  ui 
the  sac  being  plugged  up  by  a  mass  of  coagulum,  as  happened  in  case  Pig.  238; 
on  the  gradual  detachment  of  the  deeper  portions  of  wliich  the  bleeding  may 


Fig.  238.— Aperture  In  CEsophagus  produced 
by  Pressure  of  an  Aortic  Aneurism. 


Fig.  289.— Stellate  Rupture  of  an  Aortic 
Aneurism  into  Pericardium. 


recur  in  small  quantities  at  intervals,  and  more  or  less  speedily  carry  off  the 
patient.  On  the  mucous  suifaces,  as  of  the  oesophagus  or  trachea,  rupture 
occurs  in  a  similar  manner  (Fig.  238).  On  the  serous  surfaces,  as  into  the 
pleura  or  pericardium,  the  aneurism  may  burst  by  a  fissure  or  stellate  opening 
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(Fig.  239)  forming  in  the  membrane.  An  aneurism  Las  been  known  to  give 
way  and  discharge  blood  for  some  weeks  before  it  proved  fatal;  and  it  may  even 
happen  that,  after  the  rupture  has  occurred,  no  hajmonhage  may  take  place, 
but  death  may  result  from  the  pressui'e  of  the  tumoui'.  Thus,  in  the  case  of 
the  late  Mr.  Listen,  the  sac  of  the  aneimsm  which  caused  the  death  of  that 
great  Sm-geon  had  actually  given  way,  a  mass  of  coagulum  projecting  fi'om  it 
into  the  trachea ;  yet  death  resulted  from  the  irritation  induced  by  pressm-e 
upon  the  inferior  laryngeal  nei-ve,  and  not  from  hasmorrhage. 

Treatment. — The  treatment  of  aneurism  is  of  two  kinds — constitutional 
and  local.  In  many  cases,  as  in  the  various  forms  of  internal  aneurism,  for 
instance,  the  constitu.tional  treatment  can  alone  be  employed  ;  and  in  all  cases 
of  external  aneui-ism  it  shordd  be  had  recourse  to  as  an  important  adjimct  to 
any  local  measures  that  are  adopted. 

In  the  Constitutional  or  Medical  Treatment  of  aneurism,  the  great  object  is  to 
bring  about  the  same  condition  as  that  by  which  the  spontaneous  ciire  of  the 
disease  is  effected,  and,  indeed,  to  put  the  patient  and  the  part  in  the  most 
favovu'able  state  for  nature  to  consolidate  the  tumour  ;  and,  though  it  may  not 
be  possible  in  the  great  majority  of  cases  to  effect  a  cure  in  tliis  way,  at  all 
events  the  disease  may  be  palliated,  and  its  progress  retarded.  Tlie  sacculated 
is,  however,  the  only  form  of  aneurism  that  can  ever  be  cured  by  constitutional 
means ;  in  the  fusiform  variety,  all  that  can  be  done  is  to  retard  the  progress  of 
the  disease. 

The  principal  objects  to  be  held  in  view  are,  in  the  first  place,  to  lessen  the 
force  of  the  heart's  impulse,  so  as  to  diminish  the  excentric  pressure  upon 
the  arterial  coats  ;  and,  secondly,  so  to  modify  the  condition  of  the  blood  as  to 
dispose  it  to  the  deposition  of  its  fibrine.  In  carrying  out  these  indications,  it 
should  be  borne  in  mind  that  there  are  two  opposite  conditions  of  the  system 
in  which  aneimsm  occurs ;  in  one  there  is  a  plethoric,  and  in  the  other  an 
ansemic  tendency.  The  plethoric  and  irritable  state  of  system  chiefly  occurs  in 
young  subjects,  in  whom  the  progress  of  the  disease  is  acute  and  rajaid,  attended 
by  much  impitlse  and  excitability  of  the  heart,  and  throbbing  of  the  arteries 
generally.  The  other  condition  of  the  system  principally  occurs  in  elderly 
people,  in  whom  there  is  a  feeble  pulse,  a  quiet  heart,  a  cachectic  state  of 
health,  and  a  tendency  to  antemia  ;  in  such  a  habit  of  body  the  disease  makes 
slow  progress.  In  these  oj)posite  conditions  it  is  perfectly  clear  that  the  same 
plan  of  treatment  caimot  succeed ;  and  that  the  constitutional  means  must 
accordingly  be  modified  according  to  the  state  in  which  the  patient  is. 

In  the  acute  or  hyperasmic  state,  the  plan  of  treatment  originally  introduced 
by  Valsalva,  and  hence  called  by  his  name,  by  which  plethora  is  removed,  the 
irritability  of  the  heart  and  the  force  of  its  action  lessened,  and  the  blood 
brought  into  a  healthy  condition,  may  be  advantageously  employed,  in  the 
modified  manner  that  has  been,  recommended  and  adopted  by  some  modem 
Surgeons.  PeUetan  and  Hodgson  especially  report  very  favourably  of  this 
treatment,  and  I  have  seen  several  instances  in  which  it  has  proved  decidedly 
beneficial.  As  recommended  by  Valsalva,  this  method  of  treatment  was  in- 
tended to  cany  out  two  important  points  :  1,  by  a  process  of  gradual  starvation 
and  depletion  to  reduce  the  quantity  of  blood  in  the  system,  the  power  of  the 
heart's  action,  and  consequently  the  pressure  exercised  upon  the  walls  of  the 
aneurism ;  and,  2,  after  the  patient  had  in  this  way  been  reduced,  the  plasticity 
of  the  blood  was  to  be  improved  by  feeding  him  up  in  a  gradual  and  careful 
manner,  so  that  the  tendency  to  the  deposit  of  laminated  fibrine  might  be 
increased.  Valsalva  endeavoured  to  carry  out  the  fii-st  of  these  objects  by 
subjecting  the  patient  to  small  and  repeated  bleedings,  and  by  gradually  reduc- 
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in.^  the  quantity  of  food  that  was  daily  taken,  until  it  was  lowered  to  half  a 
To^md  of  pudding  in  the  morning,  and  a  c^uavter  of  a  pound  m  the  evening 
InTms  way  the  patient's  strength  was  reduced  until  he  cou  d  scarce  y  be  raised 
up  bed  without  fainting;  the  quantity  of  food  was  then  gradualy  aug- 
ment so  that  the  plasticity  of  the  blood  might  be  restored.  It  is  seldom  tha 
Simll  carry  out  Valsalva's  plan  of  treatment  in  the  precise  manner  mdicated 
bv  hr^  is  most  commonly  found  to  be  more  convement  to  modify  it  some- 
tCtTc;X"o  the  circimistances  of  the  case,  though  the  principles  on  which 
it  is  conducted  ai-e  essentiaUy  the  same. 

In  adopting  any  constitutional  treatment  m  cases  of  aneurism  the  hist  and 
mosi  essential  poL  to  be  attended  to  is,  to  keep  the  patient  perfectly  quiet  m 
bed  and  Iree  from  all  mental,  emotional,  or  '^'^'^'^''^''^'1^^'''^^^^^ 
diet  should  at  the  same  time  be  very  carefully  regulated  bemg  gradually 
reduced  in  quantity,  and  being  made  to  consist  principally  of  larmaceous  food 
,vith  but  a  very  smaU  quantity  of  meat,  but  Uttle  liquid,  and  a  total  absence  of 
aU  stimulants.   Perhaps  the  best  regimen  is  that  recommended  by  Beliingbam 
consistinc.  of  two  ounces  of  bread  and  butter  for  breakfast,  two  ounces  of  bread 
and  the  s°ame  quantity  of  meat  for  dinner,  and  two  ounces  of  bread  for  suppei-^ 
^th  about  two  oimces  of  m^k  or  water  with  each  meal  or  occasionally  sipped 
in  small  quantities.    At  the  same  time  purgatives  should  be  administered, 
especially  such  as  give  rise  to  watery  stools,  and  remove  obstructions  of  he 
postal  and  renal  systems;  with  this  view  a  scruple  of  the  compoxmd  jalap 
powder  maybe  given  twice  a  week.    In  some  cases  if  the  hearts  actaon  be 
particularly  strong,  recourse  may  advantageously  be  had  to  smaU  bleedings 
from  time  to  time.    Iodide  of  potassium,  in  doses  varymg  from  5  to  30  grams 
three  times  a  day,  has  been  given  in  several  cases  of  intrathoracic  and  abdomi^l 
aneurism  ;  and  its  use  has  been  followed  by  good  results.    According  to  G.  W. 
Balfour  of  Edinburgh,  of  15  cases  thus  treated,  the  suffering  of  the  patient  was 
reUeved  in  all  but  one  ;  in  12  there  was  diminution  of  the  size  of  the  sac,  and 
in  several  of  these  the  cure  has  been  apparently  perfect.    The  enforcement  of 
the  recumbent  posture  in  these  cases  no  doubt  was  of  material  advantage  ; 
nevertheless,  there  appears  to  be  sufficient  evidence  to  warrant  a  tnal  of  the 
iodide  as  an  adjunct  in  the  constitutional  treatment  of  anetmsm.  _ 

By  judiciously  carrying  out  this  plan  of  treatment  and  modifying  it  accord- 
in-  to  the  circumstances  of  the  case,  consolidation  of  the  aneurismal  tumour 
may  occasionally  be  produced  ;  or,  if  this  be  not  attained,  the  progress  of  the 
disease  will  be  very  materially  retarded. 

When  aneurism,  however,  occui'S  in  old,  feeble,  cachectic,  or  ansemic  persons, 
a  lowerin<^  plan  of  treatment  is  altogether  inadmissible  :  here,  the  blood  bemg 
deficient  In  fibrine,  and  the  system  in  an  irritable  state  from  debility,  the 
best  results  follow  such  a  course  as  will  improve  the  plasticity  of  the  blood, 
and  regulate  the  action  of  the  heart.  With  this  view,  complete  rest,  the 
admmistration  of  the  preparations  of  iron,  a  dry  but  nourishing  meat  diet,  and 
the  occasional  employment  of  opiates  to  relieve  pain  and  to  qiuet  the  system, 
will  be  attended  by  the  best  results.  In  anemism  occurring  m  elderly  people, 
and  amongst  the  poorer  classes,  this  plan  is  perhaps  more  successful  than  any 

other.  •  1    1      .  1? 

In  the  Local  Treatment  of  aneurism  but  little  can  be  done  with  the  view  of 
checking  its  progress,  except  by  the  employment  of  direct  surgical  means.  The 
application  of  ice  to  the  surface  of  the  timiour  is  said  to  have  acted  beneficially 
in  some  cases  ;  but  it  is  a  painful  remedy,  and  may  occasionally  be  attended  by 
sloughing  of  the  sldn  to  which  it  is  applied.  When  the  pain  attending  tlie  in- 
crease of  the  tumour  is  considerable,  much  relief  may  be  obtained  from  the 
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applicaticiu  of  Lelladouna  plasters,  or  the  use  of  au  embrocation  composed  of 
eq^ual  parts  of  oil  and  of  the  strong  tincture  of  aconite.  These  means  comprise 
the  only  local  measui-es  that  can  be  adopted  in  those  cases  of  internal  aneurism, 
which  are  beyond  the  reach  of  surgical  interference. 

SURGICAL  TREATMENT  OF  ANEURISM. 
In  all  those  cases  in  which  it  is  possible  to  delay  with  safety,  no  surgical 
proceeding  should  be  undertaken  for  the  cure  of  anemism  until  the  patient  has 
been  subjected  to  proper  constitutional  treatment  for  some  time ;  the  success  of 
the  more  direct  surgical  means  depending  gi-eatly,  in  the  hypersemic  forms  of 
aneiu'ism,  on  the  heart's  impulse  being  lessened,  and  in  the  blood  being  brought 
into  as  healthy  a  state  as  possible  ;  whilst,  in  the  anaemic  form  of  the  disease,  an 
increase  in  the  plasticity  of  the  blood  is  essential  for  the  cure  of  the  case  ;  for,  as 
the  occlusion  and  consolidation  of  the  sac,  after  surgical  procedm-e,  depend  on 
the  same  conditions  being  induced  that  are  successful  after  medical  treatment, 
the  same  constitutional  means  should  be  adopted  in  one  case  as  in  the  other. 
Before  proceeding  to  the  employment  of  any  direct  surgical  means  for  the  cure 
of  an  external  aneurism,  it  is  necessary  to  ascertain  that  there  is  no  internal 
aneurism  present,  and  that  the  heart  is  free  from  disease.  From  want  of  this 
precaution,  it  has  happened  that  patients  have  died  on  the  operating  table  at 
the  moment  when  the  artery  was  being  ligatui'ed,  or  that  they  have  expired 
shortly  afterwards,  from  the  disturbance  of  cii'culation  consequent  upon  the 
necessaiy  surgical  procedures. 

Surgeons  are  in  possession  of  several  modes  of  treating  external  aneurisms  : 
viz..  Ligature,  Compression  by  Instruments,  Flexion,  Digital  Compression, 
Acupressm'e,  Manipulation,  Galvano-puncture,  and  Injection. 

Ligature. — The  employment  of  the  ligature  was  the  only  means  adopted 
by  Surgeons,  for  the  cure  of  aneurism,  up  to  a  very  recent  date  ;  the  use  of 
compression  in  the  treatment  of  the  disease,  as  at  j)resent  employed,  being  one 
of  the  most  modern,  as  well  as  one  of  the  greatest  improvements,  in  surgical 
practice.  The  manner  in  which  the  ligature  should  be  applied,  and  the 
various  cautions  respecting  its  use,  have  been  suiSciently  discussed  (pages  176 
et  seq.).  The  ([uestion  as  to  the  part  of  the  vessel  to  which  it  should  be  applied 
in  anem-ism,  remains  for  consideration ;  and  this  involves  some  important  pomts. 
Situation. — There  are  three  situations  in  which  the  ligature  may  be  applied  : 

1,  above  and  helow  the  sac,  by  the  old 
operation ;  2,  on  the  cardiac  side  of  the 
sac,  by  Anel's  (Fig.  240)  or  Hunter's 
(Fig.  241)  operation ;  3,  on  the  distal 
side  of  the  sac,  by  Brasdor's  or  Ward- 
rop's  operation  (Fig.  242). 

1.  The  application  of  the  ligature  on 
both  sides  of  the  aneuris^nal  sac  is  seldom 
practised  at  the  present  day,  when  the 
aneurism  arises  from  disease  of  the  coats 
of  the  vessel ;  but  in  those  cases  in 
wlrich  it  occui's  from  traumatic  causes,  it 
may  frequently  be  adopted  as  the  best 
means  of  cure,  even  in  aneurisms  of  the 
largest  size,  as  has  been  mentioned  in 
the  Chapter  on  Traumatic  Aneurism. 
The  older  Surgeons,  however,  were  acquainted  with  this  mode  only  of  treating 
aneurisms.    The  mode  of  applying  the  ligature  to  both  sides  oi'  the  sac  is  as 


Fig.  240.— Anel's  Fig.  241.— Hun-  Pig.242.— Dis- 
Otieration.      tor's  Operation,  tal  Operation. 
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follow^^  After  having  arrested  the  circulation  through  the  aneurism,  by  com- 
pressing the  artery  leading  to  it,  either  by  means  of  a  tourniquet,  or  where  that 
is  not  applicable,  by  the  pressm-e  of  an  assistant's  fingers,  the  burgeon  slits  up 
the  sac,  turns  out  the  contained  coagula  and  masses  of  fibrine,  and  then  passmg 
a  probe  upwards  and  do^vnwards  into  the  artery,  through  the  mouth  ol  the  sac, 
ties  the  vessel  on  each  side,  immediately  above  and  below  the  aperture,  ihis 
operation,  as  performed  by  the  older  Surgeons  on  any  of  the  larger  arteries,  as 
the  popliteal,  was  not  only  so  difficult  in  itself  that  Surgeons  were  seldom  will- 
ing to  undertake  it,  but  was  so  fatal  in  its  results,  being  commonly  attended  by 
secondary  bcemorrhage  in  consequence  of  the  artery  being  hgatured  m  a  dis- 
eased part,  or  by  difiuse  inflammation,  suppuration,  and  gangrene  in  the  deeper 
tissues  of  the  limb  operated  upon,  that  recovery  after  its  performance  was 
considered  a  marvel,  and  most  Surgeons  preferred  submitting  the  patient  to 
amputation  at  once,  to  the  risk  of  so  hazardous  a  procedure. 

2.  The  ligature  of  the  artery  07i  the  cardiac  side  of  the  aneurism,  without 
opening  the  sac,  was  first  done  by  Anel,  in  the  year  1710,  in  a  case  of  brachial 
aneurism.  This  operation,  though  attended  with  the  risk  of  woundmg  or 
inflaming  the  sac,  which  was  in  close  proximity  to  the  seat  of  ligature,  consti- 
tuted a  considerable  advance  in  the  treatment  of  the  disease  ;  inasmuch  as  it 
did  not  necessarily  lead  to  the  opening  up  of  the  aneurismal  tumour,  and  to 
the  dangers  that  were  inseparable  from  that  mode  of  procedure.  _  As  Anel, 
however"  performed  his  operation  as  a  mere  matter  of  convenience  in  a  parti- 
cular case,  and  without  the  recognition  of  any  new  principle  of  treatment  being 
involved  in  it,  it  attracted  but  little  attention  at  the  time,  and  does  not  appear 
to  have  been  repeated  by  any  of  the  Surgeons  of  his  day. 

It  was  reserved  for  John  Hunter  to  make  the  great  improvement  in  operative 
surgery  of  ligaturing  the  artery  at  a  distance  from  the  sac,  where  its  coats  were 
healthy,  and  where  there  was  no  danger  of  interference  with  the  aneurism 
itself.  In  this  way  the  objections  to  Anel's  operation  were  avoided :  for  though, 
like  Anel,  Hunter  tied  the  artery  on  the  cardiac  side  only  of  the  sac,  yet  he 
differed  from  him  in  doing  so  in  a  healthy  part  of  its  course,  and  at  a  consider- 
able distance  above  the  tumour,  where  the  application  of  the  ligature  would  be 
attended  with  less  risk  of  htemorrhage,  and  with  no  danger  of  opening,  irritating, 
or  inflaming  the  sac,  which  are  inseparable  from  Anel's  operation.   The  follow- 
ing are  the  reasons,  given  in  SirEverard  Home's  own  words,  that  induced  John 
Hunter  to  adopt  the  operation  that  is  now  generally  known  in  surgery  as  the 
Hunterian.    "Mr.  Hunter  proposed,  in  performing  this  operation,  that  the 
artery  should  be  taken  up  at  some  distance  from  the  diseased  part,  so  as  to 
diminish  the  risk  of  haemorrhage,  and  admit  of  the  artery  being  more  readily 
secured  should  any  such  accident  happen.    The  force  of  the  circulation^  being 
thus  taken  off  from  the  aneurismal  sac,  the  cause  of  the  disease  would,  in  Mr. 
Hunter's  opinion,  be  removed  ;  and  he  thought  it  highly  probable  that,  if  the 
parts  were  left  to  themselves,  the  sac,  with  the  coagulated  blood  contained  in 
it,  might  be  absorbed,  and  the  whole  of  the  tumour  removed  by  the  action  of 
the  animal  economy,  which  would  consequently  render  any  opening  into  the 
sac  imnecessary." 

Hunter's  first  operation  was  performed  in  December,  1785,  in  a  case  of  popli- 
teal aneurism,  in  which  the  femoral  artery  was  ligatured  rather  below  the 
middle  of  the  thigh,  underneath  the  sartorius  muscle  ;  and  from  that  time  his 
method  was  almost  exclusively  employed  by  Surgeons  in  the  treatment  of 
aneurism,  until  the  introduction  of  compression  in  1842. 

The  Effects  produced  upon  the  aneurismal  tumour  by  the  ligature  of  tlie  vessel 
according  to  the  Hunterian  method,  deserve  careful  attention.    The  immediate 
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eflects,  on  cbawmg  tight  the  ligature,  consist  in  a  cessation  of  pulsation  and 
hiTiit  in  the  tumour,  which  at  the  same  time  subsides,  becoming  partially 
emptied  of  its  Mood.  The  supply  of  blood  to  the  limb  being  in  a  great  measure 
cut  off,  it  becomes  numb  and  cold,  with  a  diminution  of  muscular  power.  The 
more  remote  effects  consist  in  an  increase  of  the  activity  of  the  collateral  circu- 
lation, by  which  the  vitality  of  the  limb  is  maintained.  At  the  same  time, 
and,  indeed,  in  consequence  of  this,  the  temperature  of  the  limb  often  rises, 
until  it  becomes  higher  than  that  of  its  fellow. 

The  consolidation  of  the  aneurismal  tumour  begins  as  soon  as  the  ligature  is 
applied,  and  is  usually  completed  in  a  few  days,  by  changes  taking  place  within 
it  similar  to  those  that  occur  in  the  spontaneous  cure  of  the 
disease.    Tlus  important  change  is  effected  by  the  gradual  de- 
posit of  stratified  and  decolorised  fibrine  in  concentric  layers 
witliin  the  sac,  and  not  by  the  sudden  coagulation  of  its  con- 
tents.   Por  this  deposition  to  take  place,  it  is  necessary  that, 
though  the   direct  flow  of  blood  through  the  tumour  be 
arrested  by  the  ligature  of  the  main  trunk,  some  should  yet  be 
carried  into  it  by  collateral  channels.  This  is  a  necessary  con- 
dition for  the  success  of  the  ligature  ;  for,  if  it  happen  that 
all  the  flow  of  blood  thi-ough  the  tumour  is  arrested,  coagu- 
lation of  that  which  happens  to  be  contained  in  it  will  ensue, 
followed  by  gangrene,  suppuration  of  the  sac,  and  other 
imfavourable  results  ;  the  coagrdum  appearing  to  act  as  a 
foreign  body,  and  to  be  insusceptible  of  those  changes  that 
are  necessary  for  the  consolidation  of  the  tumour.    It  is  of 
importance  to  observe,  that  the  proper  consolidation  of  the 
aneurismal  tumour,  by  the  deposit  of  laminated  fibrine,  will 
occur  even  though  a  very  considerable  quantity  of  blood 
continue  to  flow  through  it.    In  the  Museum  of  University 
College  there  is  an  exceedingly  interesting  preparation  that 
illustrates  this  point.    It  is  one  in  which  Sir  Charles  Bell 
ligatured  the  femoral  artery  for  popliteal  aneurism.  The 
patient  died  a  week  after  the  operation,  from  erysipelas  ;  on 
examination,  it  was  found,  and  is  shown  by  the  preparation 
that  the  femoral  aa-tery  was  double,  and  that,  though  only  one 
portion  of  the  vessel  had  been  ligatured,  the  tumour,  which 
continued  to  be  supplied  by  the  other,  was  completely  con- 
solidated. Hence  it  would  appear  that,  if  one  haK  of  the  influx 
of  blood  only  be  arrested,  obliteration  of  the  sac  by  deposition 
of  laminated  fibrine  may  be  expected  to  occur.    After  the 
aneurismal  sac  has  been  thus  occluded,  it  progressively  dimi- 
nishes in  size,  and  is  at  last  converted  into  a  small  fibro- 
cellular  mass.    The  artery  that  has  been  ligatirred  becomes 
closed  at  two  points— at  the  part  deligated  (Fig.  243,  a),  and 
Avhere  it  communicates  with  the  sac  (Fig.  243,  h).    In  both 
these  situations,  it  will  be  found  to  be  converted  into  fibro- 
areolar  tissue  ;  whilst  between  them  there  is  an  open  space, 
through  the  medium  of  which  the  collateral  circulation  is 

freely  canied  on. 

3.  Distal  Ligakire.—ln  some  cases  in  which  the  ligature 
cannot,  for  anatomical  reasons,  be  appUed  on  tlie  proximal  side  of  the  aneurism, 
as  in  the  arteries  about  the  root  of  the  neck,  it  was  recommended  by  Brasdnr 
that  an  endeavour  should  be  made  to  obliterate  the  aneurism  by  ligaturing  the 


Fig.  243.  — Fe- 
moral Artery  liga- 
tui'ed  for  Popliteal 
AneuriRm,  oblite- 
rated at  a,  the  site 
of  the  Ligature, 
and  at  6,  where 
the  Tumour  has 
become  consolida- 
ted .and  absorbed ; 
between  these 
points  the  Artery 
is  open. 
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vessel  on  its  distcd  side.  This  operation  was  first  practised  by  Descluvmps,  and 
h.^s  been  especially  commented  upon  by  W.mlrop.    In  V^^^ff^^^^^  ves.^nU.n 
the  HunterL  operation,  the  object  being  to  ai-rest  so  mnch  of  the  flow  of  blood 
throncrh  the  sac  that  the  consolidation  of  this  may  take  place  in  the  usual 
way,  by  the  deposit  of  laminated  fibrine.  In  the  Hunterian  operation,  this  is 
effected  by  deposit  from  the  lessened  quantity  of  blood  that  flows  through  the 
sac  ;  in  the  distal  operation,  it  is  sought  to  be  accomplished  m  the  same  way, 
and  the  success  of  the  operation  must  necessarily  depend,  in  a_  ^eat  measuxe, 
upon  the  extent  to  which  the  flow  of  blood  through  the  sac  is  interfered  with 
This  operation,  howeyer,  is  rai-ely  successful  ;  for,  independently  of  the 
ordinary  dangers  resulting  from  the  application  of  the  Hgatiu-e  to  a  large  vessel, 
the  sac  will  continue  to  be  distended  mth,  and  to  receive  the  direct  impulse 
of,  the  blood  that  is  driven  into  it,  though  it  be  not  transmitted  through  it ;  and 
hence,  though  the  progress  of  the  aneurism  may  be  arrested  for  a  tune,  it  will 
often  'speedUy  increase  again,  and  may  perhaps  eventuaUy  destroy  the  patient 
by  suppuration  and  sloughing.    Of  38  cases  in  which  this  operation  has  been 
practised  on  the  carotid  artery,  in  25  instances  a  fatal  result  more  or  less  speedily 
followed  the  operation  ;  in  the  remaining  13  cases  the  patients  survived  the 
effects  of  the  ligature  of  the  artery,  though  in  very  few  if  any  cases  were  they 
cured  of  the  disease  for  wHch  the  operation  was  practised.    This  operation, 
however,  we  shall  consider  more  in  detaH  in  speaking  of  the  particular  cases 
in  which  it  has  been  practised. 

Indications  and  Contraindications  of  Ligature.— Ug&tme  of  an  artery  for 
aneurism,  by  the  Hunterian  method,  succeeds  best  in  those  cases  m  which  the 
tumoirr  is  cii-cumscribed,  of  moderate  size,  slow  in  its  growth,  having  a  ten- 
dency to  consolidation,  and  unaccompanied  by  much  OBdema  of  the  limb.  When 
the  aneurism  is  undergoing  spontaneous  cure,  no  surgical  interference  should  be 
employed,  but  the  case  left  to  nature.  In  this  way  it  occasionaUy  happens,  during 
the  preparatory  treatment  of  the  disease,  that  the  aneurism  becomes  consoMated. 

All  operation  should  be  avoided  when  there  is  any  serious  disease  m  the 
heart,  and  in  cases  of  multiple  aneurism  where  the  second  tumour  is  situated 
intemaUy  ;  but  it  has  happened  that  two  aneurisms  in  one  limb,  as  of  the 
popliteal  and  femoral  arteries,  have  been  cured  by  one  ligature  appHed  to  the 
external  iliac.  Two  aneurisms  seated  in  corresponding  parts  of  opposite  lunbs, 
affecting,  for  instance,  the  two  popliteal  arteries,  may  be  successfuUy  operated 
upon.  But,  if  two  aneurisms  be  seated  on  diflerent  parts  of  the  body,  as  the 
axilla  and  groin  for  instance,  at  the  same  time,  the  aneurismal  diathesis  would 
be  indicated,  and  it  would  certainly  not  be  expedient  to  operate. 

In  certain  cases,  the  Hunterian  operation  seldom  succeeds  ;  and  these,  there- 
fore, may  be  considered  as  unpromising  to  it.    Tliis  happens  in  those  instances 
in  which  it  is  necessary  to  apply  the  ligature  very  close  to  the  sac,  so  as 
indeed  rather  to  perform  Anel's  operation,  as  here  there  is  the  double  danger 
of  inflaming  or  wounding  the  sac,  and  of  interfering  with  the  collateral  circu- 
lation of  the  limb.    Those  cases,  also,  in  which  the  aneurism  is  very  acute  in 
its  progress,  increasing  rapidly  with  forcible  pulsation,  having  very  fluid  con- 
tents, and  a  large  mouth  to  the  sac,  into  which  the  blood  is  consequently  driven 
by  a  full  wave  at  each  pulsation  of  the  heart,  are  rarely  favourable  for  the  use 
of  the  ligature,  inasmuch  as  stratification  seldom  occurs.    "When  the  aneurism 
is  situated  in  the  midst  of  loose  and  very  yielding  tissues,  as  in  the  axilla, 
where  it  readily  expands  to  a  large  size,  not  being  bound  down  by  the  sur- 
rounding parts,  suppuration  and  sloughing  of  the  sac  are  especially  apt  to 
occur  after  ligature.    When  it  is  difl'used  widely  through  the  limb,  with  cold- 
ness and  a  tendency  to  incipient  gangrene,  the  circulation  of  blood  through 
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the  part  is  so  much  choked  tluit  the  deligation  of  the  vessel  will  in  all  pro- 
babilitj'-  arrest  it  entirely,  and  thus  produce  mortification.  When  arteries  can 
be  felt  to  he  calcified,  it  is  a  question  whether  they  can  be  safely  ligatured,  as  in 
all  probability  they  will  be  cut  or  broken  through  by  the  noose,  and  the  changes 
necessary  for  their  occlusion  will  not  take  place.  Porter,  however,  recommends 
that  the  ligature  should  be  applied  in  such  cases,  though  I  cannot  but  doubt  the 
propriety  of  this  advice.  When  inflammation  has  been  set  up  in  the  sac,  with 
a  tendency  to  suppuration  of  the  tumour,  it  is  a  debateable  question  whether 
the  ligature  should  be  applied  or  not.  In  these  cases  I  agree  with  Hodgson, 
that  the  artery  should  be  tied  ;  for  even  if  the  sac  eventually  suppurate,  there 
will  be  less  risk  to  the  patient  if  this  event  occur  after  the  application  of  the 
ligature,  than  if  it  happen  while  the  artery  leading  into  the  tumour  is  pervious. 
If  suppui-ation  have  already  taken  place  in  or  around  the  sac,  the  application 
of  tlie  ligature  above  the  inflamed  tumour  on  the  point  of  bursting  would  be 
worse  than  useless.  In  such  cases,  the  line  of  practice  must  be  determined  by 
the  seat  of  the  aneurism.  If  this  be  in  the  axiUa,  groin,  or  neck,  it  should  be 
laid  freely  open,  the  coagula  scooped  out,  and  the  artery  tied  above  and  below 
the  mouth  of  the  sac— a  most  formidable  and  doubtful  operation,  but  the  only 
one  that  holds  out  a  chance  of  success.  If  the  aneurism  be  in  the  ham  or 
calf,  amputation  would  probably  be  the  best  course  to  pursue. 

In  some  instances,  there  is  no  resomxe  left  to  the  Surgeon  but  to  amputate. 
1.  Amputation  must  be  performed  when  the  aneurism  is  associated  with  carious 
bone  or  diseased  joint,  as  when  popliteal  aneurism  has  produced  destruction  of 
the  knee.  2.  If  the  aneurism  have  attained  so  great  a  magnitude  that  it  has 
already  interfered  seriously  with  the  circulation  through  the  limb,  as  indicated 
by  considerable  oedema,  lividity,  and  coldness  of  the  part,  with  distension  of 
tbe  superficial  veins,  it  is  a  question  whether  the  application  of  the  ligature 
may  not  immediately  induce  gangrene,  and  whether  the  patient  would  not 
have  the  best  chance  of  recovery  by  submitting  to  amputation  at  once  ;  this  is 
more  particularly  the  case  when  the  aneurism,  whether  previously  large  or 
small,  has  become  diffused  with  impending  gangrene,  when  removal  of  the 
Umb  must  not  be  delayed.  3.  If  gangrene  have  actually  supervened,  and  the 
patient's  strength  be  sufficient  to  bear  the  operation,  amputation  should  be 
done  without  delay.  4.  If  a  diflused  aneurism,  whether  suppurating  or  not, 
on  the  lower  extremity,  have  been  opened  by  mistake  for  an  abscess,  there  is 
no  resource  left  but  immediate  amputation. 

The  ligature  faUs  from  various  causes  in  a  very  considerable  number  of  the 
cases  in  which  it  is  employed  for  the  cure  of  aneurism.  Thus,  in  256  cases  of 
ligatui-e  of  the  larger  arteries  for  aneurism;  collected  and  tabulated  by  Crisp, 
it°would  appear  that  the  mortality  amounted  to  about  22  per  cent.  And  Porta 
finds  that,  among  600  cases  of  ligature  of  arteries  for  diseases  and  injuries  of 
all  kinds,  the  mortality  amounted  to  27  per  cent.  It  must  be  borne  in  mind, 
that  these  are  collections  of  pre^dously  reported  cases,  and  that,  if  the  un- 
recorded cases  could  be  got  at,  the  rate  of  death  would,  in  all  probability,  be 
found  to  be  much  higher  even  than  that  above  stated. 

Accidents  aftkr  Ligature  for  Aneurism.— The  accidents  that  may 
foUow  the  application  of  the  ligature  in  a  case  of  aneurism,  are  :  1,  Secondary 
Hajmorrhage  from  the  seat  of  ligature  ;  2,  the  Continuance  or  the  Return  of 
Pulsation  in  the  Sac  ;  3,  the  occurrence  of  Suppuration  and  Sloughing  of  the 
Tumour,  with  or  without  Hfemorrhage  from  it ;  and  4,  Gangrene  of  the  Limb. 

1.  Secondary  Hcemorrhage  from  the  seat  of  ligature  presents  nothing  peculiar, 
and  has  already  been  discussed  at  vol.  i.,  p.  192. 

2.  The  Vontiniiance  or  Return  of  Puhation  in  an  Anewmml  Sac  after  the 
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ligation  of  the  artery  leading  to  it,  is  an  interesting  phenomenon,  and  one  that 
deserves  some  attention.  When  the  Huuterian  operation  is  successfully  per- 
foi-med,  though  the  pulsation  in  the  sac  be  entii-ely  arrested,  a  certain  quantity 
of  blood  continues  to  be  conveyed  into  and  through  it  by  the  anastomosing 
channels,  and  it  is  from  this  that  is  deposited  the  laminated  fibrine  by  which 
the  consolidation  of  the  tumoiu-  is  ultimately  effected.  This  stream  of  blood 
fm-nished  by  regurgitation,  or  by  transmission  through  the  smaUer  coUateral 
channels,  is  continuous,  and  not  pulsatory  ;  occasionaUy,  however,  it  is  trans- 
mitted in  sufficient  quantity  by  some  more  than  usually  dii'ect  and  open 
anastomosing  or  feecHng  branch,  and  thus  gives  rise  to  a  continuance  or  to  a 
return  of  the  pulsation.  It  is  interesting  to  observe  that,  in  some  of  the  cases 
in  which  this  has  happened,  there  has  been  a  return  of  the  bruit,  but  in  the 
majority  no  soimd  appears  to  have  been  emitted. 

The  -period  of  the  return  of  the  pulsation  in  the  sac  after  the  ligature  of  the 
artery  varies  greatly.  In  by  far  the  majority  of  cases,  at  least  two-thirds  of 
those  in  which  it  has  happened,  a  certain  degree  of  thrill  or  of  indistinct  pulsa- 
tion has  been  found  in  the  sac  shortly  after  the  application  of  the  ligature  ;  at 
aU  events  within  the  first  twenty-four  hours.  This  may  be  looked  upon  as 
being  rather  a  favourable  sign  than  otherwise,  as  it  is  indicative  of  the  free 
state  of  the  collateral  circulation,  and  generally  soon  disappears  spontaneously, 
the  sac  imdergoing  consolidation.  Next  in  order  of  frequency  are  those  cases 
in  which  the  pulsation  returns  in  about  a  month  or  six  weeks  after  the  ligature 
of  the  artery,  when  the  collattol  circulation  has  been  fuUy  established,  and, 
after  contiuuing  for  some  length  of  time,  gradually  ceases.  It  more  rarely 
happens  that  the  pulsation  returns  between  these  two  periods  ;  that  is  to  say, 
about  ten  days  or  a  fortnight  after  the  application  of  the  ligature  ;  though  in 
some  instances  the  slight  vibratory  thrill,  scarcely  amounting  to  a  pulsation, 
which  perhaps  is  perceptible  a  few  hours  after  an  artery  has  been  tied,  gradually 
strengthens  at  the  end  of  a  week  or  ten  days  into  as  distinct  and  forcible  a  beat 
as  had  been  noticed  before  the  operation.  In  some  rare  instances  the  pulsation 
has  re-appeared  after  the  lapse  of  some  months,  the  aneurismal  tumour  having 
in  the  meanwhile  undergone  absorption  ;  then  indeed  it  may  with  justice  be 
looked  upon  as  constituting  a  secondary  aneurism,  and  as  indicating  a  recurrence 
of  the  complaint. 

The  ca26.se  of  the  continuance  or  of  the  return  of  the  pulsation  in  an 
aneurismal  sac,  must  be  looked  for  in  too  great  a  freedom  of  the  coUateral 
circulation.  Indeed,  I  consider  it  an  essential  requisite  for  the  manifestation 
of  this  phenomenon,  that  there  should  be  so  free  and  direct  a  communication 
between  the  artery  on  the  proximal  side  of  the  ligatiue,  and  that  portion  of  the 
vessel  situated  between  the  ligature  and  the  sac,  or  the  sac  itself,  as  to  enable 
the  impulse  of  the  heart  to  be  transmitted  in  a  pulsatory  maimer  into  the 
tumour.  No  regurgitant  blood  coming  upwards  from  that  portion  of  the 
artery  which  is  distal  to  the  sac,  however  free  it  may  be,  can  communicate  an 
impulse,  as  it  never  flows  per  saltum  except  in  the  special  case  of  a  continuous 
circle  of  large  anastomoses,  such  as  are  met  with  between  the  arteries  within 
the  skull,  or  ia  the  palmar  and  plantar  arches.  If  any  of  the  direct  collateral 
or  feeding  vessels  happen  to  be  sufficiently  large  at  the  time  of  the  operation  to 
transmit  the  wave  of  blood,  the  pulsation  in  the  sac  will  be  continuous,  or  will 
return  almost  Immediately  after  the  application  of  the  ligature.  If  they  be  at 
first  too  small  for  tliis,  they  may  become  enlarged  as  part  of  the  anastomosing 
circulation,  and  then  the  pulsation  wiU  return  so  soon  as  tlieir  calibre  is 
sufficient  to  transmit  the  heart's  impulse.  Besides  these  conditions  in  the  size 
and  distribution  of  the  vessels  of  the  part,  it  is  not  improbable,  as  has  been 
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supposed  Ly  Porter,  that  certain  states  of  the  blood  in  some  individuals  may, 
from  causes  with  which  we  are  unaccLuainted,  render  it  less  liable  to  coagulate 
than  usual,  and  thus  dispose  to  a  return  of  the  pulsation  in  the  sac,  which 
remains  filled  with,  fluid  blood. 

The  phenomenon  under  consideration  has  been  noticed  in  all  parts  of  the 
body  after  the  performance  of  the  Hunterian  operation,  though  it  occurs  with 
different  degrees  of  frequency  after  the  ligature  of  different  arteries,  and  is 
certainly  of  more  common  occurence  after  operations  for  carotid  aneurism  than 
for  any  other  form  of  the  disease.    Thus,  of  31  cases  in  which  the  carotid 
artery  has  been  tied  for  aneurism,  I  find  that  pulsation  in  the  tumour  contmued 
or  returned  in  9  instances  ;  whereas  of  92  cases  of  inguinal  aneurism,  m  which 
the  external  iUac  artery  was  ligatured,  the  pulsation  recurred  m  6  cases  only  ; 
and  in  several  of  these  it  is  interesting  to  note  that  there  were  two  aneunsmal 
sacs  in  the  same  limb— one  in  the  groiii,  the  other  in  the  ham  ;  and  that  the 
pulsation,  though  permanently  arrested  in  the  popliteal,  occurred  m  the 
inguinal  aneurism.    In  the  ham  and  axilla,  pulsation  occasionaUy  though 
ve'^  rarely  recurs.    The  cause  of  this  difference  in  the  frequency  of  the  recur- 
rence of  pulsation  in  different  aneurisms,  is  evidently  owing  to  the  different 
decrees  of  fi-eedom  of  communication  that  exist  between  the  sac  and  the  col- 
lateral branches  in  various  forms  of  the  disease  ;  thus,  in  a  carotid  aneurism 
the  impulse  of  the  heart  may  at  once  be  bronght  to  bear  upon  the  contents  ot 
the  sac,  through  the  medium  of  the  circle  of  Willis.    But,  in  the  case  of 
incminal,  femoral,  or  popliteal  aneurism,  the  anastomoses,  consisting  rather  oi 
the  inosculations  of  tei-minal  branches  than  of  open  commumcations  between 
large  trunks,  axe  less  Hable  to  transmit  the  blood  in  a  pulsatory  stream,  l^or 
the  same  reason-the  great  freedom  of  the  communication  between  the  vessels 
of  opposite  sides-the  pulsation  has  more  frequently  been  found  to  continue 
uninterruptedly  and  distinctly,  though  reduced  in  force,  after  the  ligature  of  the 
arterv  in  carotid  aneurisms,  than  in  those  in  any  other  situation.    The  cases 
in  which  it  returns  after  the  cessation  of  a  few  hours  only  are  perhaps  as 
frequent  in  the  groin  and  ham,  as  in  the  neck.    In  those  instances  in  which 
the  pulsation  returns  within  the  first  twenty-four  hours  after  the  ligature,  it 
usuaUy  ceases  again  in  a  few  days,  though  it  sometimes  continues  a  week  or 
two    When  it  recurs  at  a  later  period,  it  is  apt  to  last  somewhat  longer. 

The  prognosis  of  these  cases  is  on  the  whole  favourable,  but  few  of  them 
having  eventually  proved  fatal.  Of  26  patients  in  whom  pulsation  recurred  I 
find  that  three  died;  and  in  aU  of  these  the  fatal  result  was  occasioned  by 
inflammation  and  sloughing  of  the  sac.  In  aU  of  the  three  instances,  the  pulsa- 
tion recurred  .vithin  the  first  twenty-four  houi-s.  When  it  returns  a,t  a  more 
advanced  period,  there  is  little  risk  to  the  patient,  as  it  is  usually  readily 
amenable  to  proper  treatment.  j  t  i  t 

A  Secondary  Aneurism  is  of  extremely  rare  occurrence  ;  indeed  I  believe 
there  are  only  two  imequivocal  instances  of  this  affection  upon  record,  both  oi 
which  took  place  in  the  ham  ;  the  original  tumour  having  disappeared  enturely 
after  operation,  the  secondary  disease  made  its  appearance  after  a  lapse  of  six 
months  in  one  case,  and  in  the  other  after  four  years.  It  is  of  importance  to 
distmguish  between  a  secondary  aneurism  and  secondaiy  or  reciirrent  pulsation 
in  an  aneurismal  sac.  The  term  "  secondar^j  aneurism  "  should  be  restricted  to 
those  cases  only  in  which  an  aneurismal  tumour  appears  m  the  site  ot  a  lormer 
!one,  which  has  undergone  consolidation  and  absorption  after  operation,  ilie 
question  maybe  raised,  whether  aneurisms  of  this  Mnd  are  m  rcabty  secondary, 
or  whether  they  may  not  originate  in  the  dilatation  of  a  portion  of  the  artery 
fcontiguous  to  the  seat  of  the  former  disease.    It  is  certainly  not  very  easy  to 
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understand  how  an  aneurismal  sac  that  has  once  undergone  consolidation  and 
absorption,  can  again  become  dilated  into  a  pulsating  tumour  ;  and  I  think  it 
most  probable  that,  although  the  consecutive  aneurism  may  be  found  in  the 
same  surgical  region  as  the  primary  one,  it  in  reality  takes  its  origin  from  a 
slightly  higher  part  of  the  artery,  where  the  same  structural  changes  may  have 
been  in  progress  that  detei-mined  the  disease  in  the  first  instance  at  a  lower 
point.  Double  aneiuism  thus  arising  is,  indeed,  occasionally  met  with  in  the 
ham  as  a  primary  disease.  I  have  seen  a  case  in  which  an  aneurismal  tumour 
was  situated  in  the  ham,  and  another  at  or  immediately  above  the  aperture  in 
the  adductor  miiscle  :  if  the  artery  in  such  a  case  as  this  had  been  tied  before 
the  second  timiour  had  attained  any  magnitude,  we  can  easily  imderstand  how, 
when  this  became  dilated,  it  might  have  been  considered  to  be  a  new  enlarge- 
ment of  the  original  sac,  whereas,  in  reality,  it  was  nothing  more  than  a  new 
aneurism  forming  in  the  close  vicinity  of  the  old  one. 

The  enlargement  of  an  aneurismal  sac  ivithout  'pulsation,  after  the  ligature  of  the 
artery  leading  to  it,  is  an  interesting  phenomenon,  and  one  that  might  cause  the 
true  nature  of  the  tumour  to  be  misimderstood,  as  it  closely  resembles  in  its 
slow  and  gradual  increase  the  growth  of  a  malignant  tiunour.  It  is  occasioned  by 
the  distension  of  the  sac  by  the  dark  regurgitant  blood  brought  into  it  tlirough 
the  distal  end  of  the  vessel,  without  snfiicient  force  to  cause  pulsation,  though 
with  sufficient  pressure  to  occasion  a  gradual  increase  in  the  size  of  the  swelling. 

Treatment  of  Becun-ent  Pulsation. — In  by  far  the  majority  of  cases  of 
secondary  pulsation,  this  phenomenon  ceases  of  itself  in  the  course  of  a  few 
days  or  weeks  by  the  consolidation  of  the  sac,  in  the  same  way  as  after  ligature 
of  the  artery,  from  the  disposition  of  lamellated  fibriae.  This  tendency  to 
consolidation  of  the  tumour  may  be  much  assisted  by  means  calculated  to 
lessen  the  force  of  the  impulse  of  the  blood  into  the  sac,  such  as  rest,  the 
elevated  position,  and  the  cautious  application  of  cold  to  the  part  ;  cold,  how- 
ever, must  be  carefully  applied,  lest,  as  the  vitality  of  the  limb  is  diminished, 
gangrene  be  induced.  At  the  same  time,  direct  pressure  may  be  exercised 
npon  the  sac,  so  as  to  moderate  the  flow  of  blood  into  it ;  this  has  in  many 
cases  succeeded  in  procuring  consolidation  of  the  tumour,  and  may  most  con- 
veniently be  applied  by  means  of  a  compress  and  narrow  roUer.  This  plan  is 
especially  adapted  to  popliteal  and  inguinal  aneurisms,  but  cannot  so  well  be 
exercised  upon  those  situated  in  the  neck.  Care  must  be  taken  that  the 
pressure  be  not  at  first  too  powerful,  lest  gangrene  result  ;  the  object  is  not  so' 
much  to  force  out  the  contents  of  the  tumour  or  to  efface  this,  as  simply  to 
restrain  and  moderate  somewhat  the  flow  of  blood  into  it. 

In  the  event  of  the  pulsation  not  disappearing  imder  the  influence  of  pressure, 
conjoined  with  rest,  dietetic  means,  and  the  local  application  of  cold,  we  must 
either  perform  the  old  operation  of  opening  the  sac,  or  amputate  the  limb.  Of 
these  measures,  I  should  certainly  advise  amputation,  as  offering  the  most 
favourable  chance  to  the  patient.  The  operation  of  opening  the  sac,  turning  out 
its  contents,  and  ligaturing  the  vessel  supplying  it,  is  imder  any  cii-cumstances 
a  procedure  fraught  with  the  greatest  danger  to  the  patient,  and  fuU  of  difficulty 
to  the  Snrgeon,  even  when  he  knows  in  what  situation  to  seeJc  the  feeding 
vessel.  How  much  greater  then  must  the  difficulty  be,  when  he  is  in  uncer- 
tainty as  to  the  point  at  which  the  artery  enters  the  sac,  and  cannot  know 
whether  there  be  more  than  one  arterial  branch  leading  into  it.  In  the  event, 
therefore,  of  all  other  means  failing,  and  of  the  pulsation  in  the  tumour  con- 
tinuing, amputation  is  the  only  resource  left  to  the  Surgeon. 

3.  Suppuration  and  Sloughing  of  the  Sac. — When,  after  the  ligatiu-e  of  its 
supplying  artery,  an  aneurism  is  about  to  suppurate,  instead  of  diminishing  in 
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size  it  increases,  with  heat,  pain,  pulsation,  and  some  inflammatory  discolora- 
tion of  the  slciu  covering  it.  This  gradually  becomes  thinned,  and  at  last  gives 
way  ;  the  contents  of  the  tnmour,  softened  and  broken  do^vn  by  the  inflam- 
matory action  and  the  admixture  of  pus,  are  discharged  through  the  aperture 
m  its  wall,  in  the  form  of  a  dark  purplish-brown  or  plum-coloured  and  often 
etid  fluid,  intermixed  with  masses  of  soft  dark  coagula,  or  of  the  drier  lami- 
nated fibrine,  which  may  not  inaptly  be  compared  in  appearance  to  portions  of 
raisias  or  dates.  The  escape  of  these  matters,  variously  altered,  may  be  accom- 
panied or  followed  by  the  escape  of  florid  arterial  blood.  This  haemorrhage, 
which  is  the  great  source  of  danger  in  the  suppuration  of  an  aneurismal  sac, 
may  occur  iu  a  sudden  or  violent  gush  at  the  tune  of  the  rupture  of  the  tumour, 
by  which  the  patient  may  at  once  be  destroyed  ;  or  it  may  continue  in  small 
quantities,  which,  after  ceasing,  recur  from  time  to  time,  thus  gradually 
exhausting  the  patient.  It  is  this  occurrence  of  secondary  haemorrhage  that 
constitutes  the  principal  danger  after  suppuration  of  an  aneurism,  which  other- 
wise is  not  a  source  of  any  very  serious  risk  to  the  patient ;  about  one-fourth 
only  of  the  cases  in  which  the  sac  has  suppurated  having  had  a  fatal  termi- 
nation, and  almost  all  those  in  which  death  resulted,  having  proved  fatal  by 
hsemorrhage.  The  patients  in  a  few  remaining  instances  have  been  carried  off 
by  some  special  accidents,  such  as  the  pressure  of  the  sac  on  the  pharynx  or 
oesophagus,  or  the  discharge  of  the  contents  of  the  tumour  into  the  pleura  or 
bronchial  tubes.  HEemorrhage  is  more  liable  to  occur  when  the  suppuration 
takes  place  a  few  weeks  after  the  ligature  of  the  artery,  than  when  a  longer 
interval  has  elaj)sed.  That  haemorrhage  does  not  happen  more  frequently  after 
suppuration  of  the  sac  is  very  remarkable,  and  must  be  owing  either  to  the 
sealing  by  adhesion  or  plugging  by  coagulum  of  the  mouth  of  the  aneurism, 
where  it  communicates  with  the  interior  of  the  artery.  It  is  owing  to  this 
plugging  also,  that  in  many  cases  the  fatal  bleeding  does  not  occur  at  the 
moment  of  rupture,  but  only  after  a  lapse  of  some  days,  or  even  weeks,  and 
tlien  most  risually  imder  the  influence  of  some  incaiitious  movement  of  the 
patient,  by  which  the  coagulum  or  adhesion  is  suddenly  disturbed.  Those 
cases  are  most  dangerous  in  wliich  pulsation  has  returned  in  the  sac  after  the 
ligature  of  the  vessel,  but  before  the  supei-vention  of  suppuration  ;  as  in  these 
the  tumour  is  so  freely  supplied  with  blood  that,  if  it  burst,  fatal  hsemorrhage 
will  -with  certainty  supervene. 

Tliis  accident  is  much  more  frequent  in  some  situations  than  in  others,  and 
is  more  liable  to  occur  in  aneurisms  of  the  axilla  or  groin,  than  in  those  of  the 
ham  or  of  the  neck.  The  greater  frequency  of  suppuration  in  axillary  and 
inguinal  aneurisms,  is  owing  to  the  large  size  that  these  tumours  rapidly 
attain,  in  consequence  of  the  laxity  of  their  areolar  coimections,  and  to  the 
difficulty  of  their  removal  by  the  absorbents  of  the  part.  This  accident  is  also 
greatly  predisposed  to,  by  the  blood  contained  within  the  aneurismal  tumour 
undergoing  simple  coagulation  instead  of  fibrinous  consolidation.  The  mass  of 
coagiilum,  instead  of  being  absorbed,  and  thus  gradually  disposed  of,  as  happens 
in  a  properly  stratified  aneurismal  sac,  is  very  apt  to  break  up  and  undergo 
decomposition,  being  converted  iiato  an  unhealthy  grumous  fluid,  wliich  excites 
inflammation  in  the  parts  with  which  it  is  in  contact.  This  state  of  things  is 
especially  liable  to  happen  in  those  aneurisms  that  are  of  very  large  size,  ^nth 
thin  parietes,  and  which  contain,  previous  to  the  operation,  much  fluid  blood 
and  comparatively  little  laminated  fibrine.  In  other  cases  it  would  appear  that 
the  fibrine,  though  properly  deposited,  acts  as  a  foreign  body,  and  gives  i-ise  to 
inflammation  and  suppurative  action  in  the  wall  of  the  sac  and  the  sm-roimding 
areolar  tissue.    Besides  this,  it  has  been  very  justly  remarked  by  Porter,  that 
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the  excessive  handUng  and  frequent  examination  to  wlncli  an  aneurismal 
tumour  occiming  in  a  hospital  patient  is  usually  subjected,  maymducc  inflam- 
matory action  and  give  rise  to  suppuration,  ,i    v  4. 

The  pmod  at  which  suppiu'ation  of  the  sac  may  occur  after  the  ligature, 
varies  from  a  few  days  to  as  many  months.  In  the  majority  of  mstances,  it 
would  appear  to  take  place  between  the  third  and  eighth  weeks  ;  later  than 
this  it  seldom  happens,  though  it  may  do  so  after  the  lapse  of  several  months 
as  in  a  case  recorded  by  Sir-  A.  Cooper,  in  which  a  caxotid  aneurism  suppm'ated 

at  the  eighth  month.  ■  .   f    ■  ■ 

TreatmenL-When  an  aneurism  is  suppurating,  and  is  on  the  point  oi  giving 
way  it  will  be  better  to  make  an  incision  into  it,  so  as  to  let  out  at  once  the 
broken  do^ra  and  semi-putrefied  contents.    Its  cavity  must  then  be  dressed 
like  an  ordinary  abscess,  with  a  view  to  its  fiUing  up  by  granulation  ;  which 
however,  will  necessai%  be  a  slow  process,  in  consequence  of  the  great  size  and 
depth  of  the  opening.    Dm-ing  the  whole  of  this  time  a  tourniquet  should  be 
kept  loosely  applied  upon  the  artery  above  the  sac,  so  as  to  be  tightened  at  any 
moment  if  bleeding  take  place.     If  haemorrhage  have  already  supervened, 
the  case  is  attended  with  immediate  danger.    In  such  a  case  as  this,  the  first 
indication  is  clearly  to  arrest  the  immediate  flow  of  blood,  so  as  to  prevent  the 
patient  from  dying  at  once.    This  can  best  be  accomplished  by  turning  out  the 
coac'ula  and  plugging  the  sac  with  Unt  or  compressed  sponge,  retained  m  situ 
by°a  firm  graduated  compress,  and  well  applied  roller.    The  hsemorrhage 
having  thus  been  arrested  for  a  time,  the  Surgeon  should  take  into  consideration 
what  steps  should  be  adopted  permanently  to  restrain  it.  In  some  cases  indeed, 
ihoMch  these  are  exceptional,  the  plug  and  compress  may  be  sufficient  to 
prevent  a  recurrence  of  the  bleeding  ;  but  in  general  it  will  not  do  to  trust  to 
these  means,  unless  the  anatomical  relations  of  the  part  be  such  as  to  preclude 
the  possibility  of  adopting  any  more  active  measures. 

Various  plans  suggest  themselves  to  the  Surgeon  for  the  permanent  sup- 
pression of  the  bleeding.  The  sac  may  be  laid  open,  and  an  attempt  made 
to  ligature  that  portion  of  the  artery  from  which  the  blood  issues.  But  this 
can  "scarcely  be  expected  to  succeed,  as,  in  the  majority  of  the  cases,  the  coats 
of  the  vessel  being  softened  and  pulpy,  there  would  be  little  prospect  of  its 
holdin"  a  ligature,  even  if  it  were  possible  to  expose  it  before  the  patient 
perished  of  hemorrhage.  Indeed,  though  this  plan  has  been  several  times 
tried,  I  am  not  aware  that  by  it  the  Surgeon  has  ever  succeeded  in  arresting 
the  bleeding  from  a  suppurating  aneurismal  sac. 

The  application  of  the  actual  cautery  to  the  bleeding  orifice  would,  I 
think,  hold  out  a  better  chance,  more  particularly  if  the  blood  were  poured 
out  from  a  collateral  vessel  of  a  small  size.    In  this  way  Morrison,  of  Monte 
Video,  succeeded  in  arresting  the  bleeding  of  an  aneurism  in  the  groin  that 
had  suppurated.    Should  this  means,  however,  not  suffice  (and  it  is  the 
only  means  that  can  be  applied  in  many  situations,  as  in  the  grom  and 
axiUa),  there  is  no  course  left  but,  in  those  situations  in  which  it  can  be 
done,  either  to  ligature  the  artery  higher  up  or  to  amputate.    The  applica- 
tion of  a  ligature  nearer  the  centre  of  the  circulation,  even  though  practicable, 
appears  to  me  to  be  of  very  doubtful  utility  ;  for  the  probability  is,  that  the 
circulation  through  the  limb,  embarrassed  as  it  must  have  been  by  the  first 
ligature,  and  by  the  subsequent  distention  and  suppuration  of  the  sac,  will  be 
so  much  interfered  with  when  the  arteiy  is  tied  a  second  time,  that  gangrene 
will  result ;  or  else  that  the  collateral  circulation,  it"  sufficiently  active  to  main- 
tain the  vitality  of  the  limb,  will  also  keep  up  the  hasmon-hage  from  the 
opening  in  the  artery  communicating  with  the  sac.    In  these  circumstances, 
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the  only  course  left  to  the  Surgeon  is  amputation  of  the  limb  when  the  aneu- 
rism is  so  situated  that  it  can  in  this  way  be  removed. 

4.  Gangrene  of  the  Limh. — The  general  subject  of  gangrene  of  a  limb,  follow- 
ing injury  and  ligature  of  the  main  artery,  has  abeady  been  described  (p.  196) ; 
and  we  have  at  present  only  to  consider  those  cases  in  which  it  occurs  after  the 
operation  for  aneurism. 

Causes.— li  the  anemismal  sac  have  attained  a  large  size  with  great  rapidity, 
it  may,  by  its  pressure  on  the  anastomosing  vessels,  or  on  the  veins  in  its 
vicinity  (Fig.  244),  produce  such  an  amount  of  disturbance  in  the  circulation 
of  the  limb,  preventing  the  influx  of  arterial  or  obstructing  the  efflux  of  venous 

blood,  as  to  occasion  a  great  liability  to  the  oc- 
currence of  gangrene.  But  perhaps  the  principal 
source  of  danger  consists  in  the  aneurism  becoming 
suddenly  and  vddely  diffused,  more  particularly  in 
those  cases  in  which  the  anatomical  relation  of 
the  anastomosing  vessels  is  such,  as  in  the  ham, 
that  they  may  readily  and  uniformly  become 
compressed  by  the  effused  blood.  In  these  cases, 
the  additional  embarrassment  induced  in  the 
circulation  of  the  limb  by  the  ligature  of  its  main 
artery  vrill  readily  induce  gangrene  ;  and  hence 
it  is  that,  in  diffuse  aneurism  of  the  lower  ex- 
tremity, ligature  of  the  artery  is  so  commonly 
followed  by  mortification., 

The  loss  of  blood,  either  ia  consequence  of 
secondary  haemorrhage,  or  in  any  other  way 
before  or  after  the  application  of  the  ligature,  is 
very  apt  to  be  followed  by  gangrene  ;  the  more 
so,  if  the  state  of  things  have  rendered  it  neces- 
saiy  to  apply  a  ligature  to  a  higher  point  on  the 
tmnk  of  the  vessel  than  had  previously  been  tied. 
This  secondary  ligature  of  a  large  artery  in  cases 
of  aneurism  has,  I  believe,  been  invariably  followed  by  gangrene  of  the  limb, 
when  done  in  the  lower  extremity  ;  the  interference  with  the  collateral  circu- 
lation by  the  second  ligature  being  so  great,  that  the  vitaUty  of  the  part  cannot 
be  maintained. 

Besides  these  causes,  the  occurrence  of  erysipelas,  exposure  of  the  hmb  to 
cold,  or  to  an  iindue  degree  of  heat,  or  subjecting  it  to  the  compression  of  a 
bandage,  may  be  attended  by  consequences  fatal  to  its  vitality. 

The  period  of  supervention  of  gangrene  of  the  limb  is  usually  from  the 
third  to  the  tenth  day ;  it  seldom  occurs  before  this  period,  unless  incipient 
mortification  have  abeady  set  in  before  the  artery  is  tied.  Gangrene  usually 
follows  the  ligature  of  the  external  iliac  at  an  earlier  period  than  that  of  any 
other  artery.  In  cases  of  aneurism,  the  gangrene  is  always  of  the  dark  and 
moist  variety,  owing  to  its  being  commonly  dependent  on  pressure  upon  tlie 
large  venous  trunks  by  the  aneurismal  tumour. 

Treatment.  — general  preventive  treatment  of  gangrene  dependent  on 
the  Ugature  of  the  artery  for  anemism  must  be  conducted  on  the  same 
principles  as  when  it  arises  after  the  ligature  of  arteries  generally.  But  some 
special  niodiftcations  of  it  are  reqiiired,  so  far  jis  the  aneurism  is  concerned. 
When  the  gangrene  occurs  from  the  pressure  of  the  sac  upon  the  accom- 
panying vein,  it  has  been  proposed  to  lay  the  tumour  open,  and  to  turn  out 
its  contents,  thus  removing  the  compression  exercised  by  it. 


Fig.  244.  —  Popliteal  Aneurism 
oomprespuig  the  Vein,  and  thus 
causing  Gangrene  of  the  Limb ;  a. 
Artery  ;  6,  Vein,  compressed  at  d ; 
c,  Aneurism. 


The  danger  of 
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such  a  proceeding  consists  in  the  prohability  of  the  occxm-ence  of  hemorrhage 
sucti  a  proceeuuio  ,,nc\  in  the  risk  attending  suppuration 

from  the  opening  made  into  the        '^^^^  ^ 

set  up  in  this  ;  yet  it  would  appear  that,  in  ,^^,ted  a 

has  been  adopted,  no  bad  resu  ts  ioU^  J,' J^^'Xh  this  plan  was 
case  of  cM-used  aneurisin  ^l  ^l^^  lTZ..  (Medical  and  Physical 
had  recourse  to  wth  the  best  resuiis  ,  nnpurism  in  wliich  the 

Journal,  vol.  Iv.)  has  recorded  --^^^^^^^^^^^  ..eipient 

-^Zt^  Z  =|on^ .  a  Juanjity  of ^.b^  ^ 

glngre/eis  imLient,  and  dependent  on  the  size  and  P^^^?  ^^^^^^J, 
Should,  however,  the  gangrene  show  aay  disposition  to  extend  or  shoul 
there  be  hemorrhage  from  the  sac  after  it  ^"If'^^j^en 
Sur-eon  must  hold  himself  in  readiness  to  amputate  without  delay.  _  WJien 
^^Se^e  h^once  fairly  set  in,  there  is  no  reasonable  prospect  of  saying  the 
ST-d  tL  sooner  a^on  is  done,  the  better.  The  ^^^^  flZ 
be  removed  high  up  above  the  sac,  and,  if  possible,  not  only  at  some 
d^st  rtm  the  parts  that  have  -^^ified 

the  serous  infiltration  that  precedes  this  condition  has  extended  The  upper 
Pxtremitv  must  generally  be  removed  at  the  shoulder-jomt  ;  the  lower  above 
t^rrdLTf  the  thic^h  In  these  cases  there  wiU  generally  be  a  considerable 
fmo^t  S  htmorrU  and  many  vessels  wiU  require  to  be  tied  m  the  stump, 
in  con==equence  of  the  enlargement  of  the  coUateral  circulation. 

ComSessxok  bv  I.s«TS.-In  consequence  of  the  dangers  and  do- 
cilities attendant  upon  the  use  of  the  ligature.  Surgeons  have  ^^ZTIH  oi 
T,ast  endeavoured  to  treat  aneurism  by  compression.    The  employment  ot 
r  ct  ptJure  on  the  aneurism  was  almost  naturally  suggested  as  a  me., 
to  counteract  the  extension  of  the  disease  by  the  pressure  of  the  blood  liom 
^t^  and  has  consequently  been  applied  from  a  very  eariy^^iod  - 
the  treatment  of  the  affection.    This  plan  of  treatment  was  ^^^^^^^^^'^ 
byBourdelot  at  the  close  of  the  seventeenth  century;  f  ™^^,^^7^X 
Heister,  Guattani,  and  others.    These  Surgeons  made  the  P^^f  ^^  ^^^^  ^ 
upon  the  sac;  and  Guattani  and  Elajani  relate  several  cures  that  they 
effected  in  this  way;  but  the  method  was  so  uncertain  in  its  resiilts,  and  so 
Wroi"  from  irritating  and  inflaming  the  sac,  that  it  fell  into  disuse.  The 
Fren  h  si^geons  introduced  a  modification  of  the  pressure  plan  by  laying 
rpTthe  sa!,  clearing  out  its  contents,  and  applying  the  P---^  ^--^^  ™ 
the  ends  of  the  vessel.    Deschamps  exposed  the  artery  leading  to  the  sac 
and  compressed  this  with  an  instrument  wliich  he  termed  he  ''P--;--*^- 
These  barbarous  modes  of  treatment,  however,  were  entirely  set  aside  by  the 
faciUty  and  comparative  success  of  the  Hunterian  operation  ;  and  compres- 
In  I  aneurism'was  rarely  practised  by  Surgeons  after  the  grea   ste^  made 
by  John  Hunter  in  the  treatment  of  this  disease.    Yet  we  find  that  John 
Hunter  himself,  Blizard,  and  Freer  attempted,  though  with  but  little  su  c  s 
to  cure  this  disease  by  pressure  on  the  artery  leading  to  the  sac.  Pelletan 
and  Dubois  appear  to  have  been  the  first  who  employed  the  pressure  upon 
the  artery  above  the  sac,  instead  of  upon  the  aneunsm  itself ;  this  was  m 
1810    Since  this  period  various  attempts  were  made  methodicaUy  to  treat 
aneurisms  in  this  way;  but  the  merit  of  having  introduced  the  practice  of 
compression  in  the  treatment  of  aneurism  into  modern  surgery,  of  having 
civen  it  a  definite  place  in  our  art,  and  of  having  established  the  true 
principles  on  which  it  acts,  incontestably  belongs  to  the  Dublin  Surgeons  ; 
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amongst  whom  the  names  of  Hutton,  Bellmghara,  Tufnell,  and  Carte  deseiTe 
especial  mention. 

Princijde. — In  the  early  trials  of  the  cure  of  aneiu-ism  hy  compressing  the 
artery  on  the  cardiac  side  of  the  tumour,  the  Surgeons  who  employed  this 
method  acted  on  an  erroneous  theory ;  and,  the  principle  not  being  understood, 
the  practice  was  had.  It  was  supposed  that  it  was  necessary,  in  order  that  the 
cure  might  take  place,  that  the  whole  flow  of  blood  through  the  artery  should 
be  entirely  arrested  ;  that  inflammation  of  the  vessel  at  the  point  compressed 
should  be  set  up  ;  and  that  the  consolidation  of  the  aneuiism  depended  upon 
the  obstruction  of  the  vessel  consequent  upon  this  inflammation.  This  led  to 
comjpression  being  exercised  so  forcibly,  with  the  view  of  exciting  inflammation 
in  the  artery,  that  the  patient  could  seldom  bear  it  for  a  suflicient  length  of 
time  to  effect  a  cure  ;  sloughing  of  the  skin  commonly 
resulting  as  a  necessary  consequence  of  the  severe  pressure 
to  which  it  was  subjected.  To  the  Dublin  Surgeons  belongs 
the  very  great  merit  not  only  of  having  pointed  out  the 
error  of  this  doctrine,  but  of  having  distinctly  laid  down  as 
the  principle  of  the  practice,  that,  in  the  majority  of  cases, 
the  aneurism  was  cured,  when  the  artery  leading  to  it  was 
compressed,  in  precisely  the  same  way  as  when  a  spon- 
taneous cure  takes  place,  or  when  the  Hunterian  operation 
is  performed — viz.,  by  the  deposit  of  stratified  fibrine  in  the 
sac,  and  by  the  consequent  consolidation  of  this  (Fig.  245), 
aided  by  the  contraction  of  the  walls  of  the  sac  ;  and  that, 
as  in  the  case  of  ligature  of  the  vessel,  it  was  not  necessary 
for  the  whole  of  the  circulation  tlirough  the  artery  to  be 
entirely  and  permanently  arrested,  but  merely  for  it  to  be 
lessened  in  quantity  and  force  to  such  an  extent  as  to  be 
compatible  with  the  deposition  of  laminated  fibrine  in  the 
sac  ;  and  it  was  clearly  shown  by  examination  after  death 
that,  if  the  pressure  were  properly  conducted,  the  artery 
was  in  no  way  injured  or  occluded  at  the  part  compressed.  TMs  recognition 
of  the  true  principles  on  which  compression  of  the  artery  leading  to  the 
sac  cures  the  aneurism,  has  led  to  important  results  ;  for,  as  the  severe 
pressure  that  was  formerly  considered  necessary  is  now  Icnown  not  only  to 
be  useless,  but  to  be  absolutely  injurious,  no  amomit  of  compression  is 
exercised  beyond  what  is  requisite  to  restrain  and  moderate  the  flow  of  blood 
into  the  sac  ;  no  attempt  being  ever  made  to  compress  the  artery  so  severely 
as  to  lead  to  its  obliteration  by  inflammation. 

In  some  cases  the  aneurism  does  not  appear  to  become  consolidated  by  the 
gradual  deposit  of  the  fibrine,  but  rather  by  the  sudden  and  immediate 
coagulation  of  its  contained  blood. 

In  the  tubular  form  of  aneurism,  which  is  far  less  frequent  than  the 
sacculated  in  the  extremities,  the  cure  appears  to  take  place  rather  by  the 
gradual  contraction  of  the  partially  emptied  sac  than  either  by  the  slow 
deposit  of  laminated  fibrine,  or  by  the  rapid  and  almost  sudden  coagula- 
tion of  its  contents.  The  sac  gradually  shrinks,  and  shi-eds  of  fibrine  only 
are  found  adlierent  to  its  sides.  But  although  I  believe  that  tlie  condition 
of  the  aneurism,  whether  sacculated  or  tubidar,  has  a  considerable  influence 
upon  the  mode  in  wluch  the  compression  acts  in  efTectmg  a  cure,  yet  there 
can  be  no  doubt  that  this  is  also  materially  influenced  by  two  other  cu-cum- 
stances— viz.,  the  condition  of  the  blood  within  the  sac,  and  the  completeness 
of  the  compression. 


Pig.  24.5.— Sac  of 
Aneuiism  cured  by 
Compression :  De- 
poait  of  Laminatod 
Fibrine. 
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When  the  sac  is  fiUed  with  tUiid  blood,  and  the  compression  is  not  mi- 
intemiptedly  complete,  the  sac  appears  to  empty  itself  to  a  considerable 
evtent,  and  eventually  to  consoUdate  by  the  deposit  of  laminated  fibrine. 
But  if  the  sac  ali-eady  contain  some  solidihed  layers,  and  the  compression 
be  continuous  and  complete,  the  coagulation  of  the  remaining  fluid  part  of 
its  blood  is  apt  to  take  place  rather  suddenly,  a  few  clots  forming.  But  m  all 
cases  the  contraction  of  the  sac,  consequent  upon  the  arrest 
or  restraint  of  the  ciu-rent  of  blood  into  it,  is  an  important 
element  in  the  ciu-e.  Illustrative  of  this  mode  of  cure, 
there  is  a  prepai-ation  in  the  Museum  of  University  College 
(Fig.  246). 

Circumstances  infiuencing  Success.  —  The  success  of  the 
treatment  by  compression  depends  greatly  upon  a  scrupu- 
lous attention  to  a  number  of  minor  circumstances,  which, 
though  each  be  trivial  in  itself,  become  of  importance 
when  taken  as  a  whole.    During  the  whole  of  the  treat- 
ment, also,  the  patient's  general  health  should  be  attended 
to  in  accordance  with  those  dietetic  and  medical  principles       Fig.  246.— Sac  of 
that  have  already  been  laid  down  in  speaking  of  the  con-    ^u^^Jd^by  Compre^ 
stitutional  treatment  of  the  disease,  having  for  their  object  ^^^^^^f^^-^^. 
the  increase  of  the  fibrination  of  the  blood.    The  ixrita-    Deposit  of  Fibrine. 
bility  of  the  heart  and  arteries  must  also  be  subdued,  and 
the  irritation  of  the  system  lessened,  by  the  use  of  opiates  ;  and  the  patient 
should  be  put  into  a  comfortable  bed,  with  firm  and  well-secured  pillows  and 
mattresses,  so  that  his  position  may  not  be  changed.     As  it  is  principally 
in  aneurism  of  the  lower  extremity  that  compression  can  be  employed,  we 
shall  proceed  to  describe  the  method  of  its  application  here. 

Application  of  tlie  Comimssor.—The  limb  having  been  bandaged  smoothly, 
with  a  soft  cotton  or  air-pad  upon  the  tumour,  and  laid  comfortably  on 
pillows,  the  thigh  should  be  shaved,  and  dusted  with  hair-powder.  The 
apparatus  must  next  be  applied  ;  and  much  of  the  success  of  the  treatment 
will  depend  upon  the  kind  of  instrument  used.    The  ordinary  horse-shoe,  or 
Signoroni's  tourniquet,  was  the  one  first  employed,  and  this  will,  in  many 
cases,  answer  the  purpose  perfectly  well ;  but,  as  it  is  somewhat  difiicult  to 
regulate  the  pressure  with  this  instrument,  and  as  it  is  not  imfrequently 
exercised  too  powerfully,  it  has  generally  given  place  at  the  present  day  to 
the  very  ingenious  apparatus  of  Carte,  wliich,  as  it  substitutes  an  elastic  force 
derived  from  vulcanised  India-rubber  bands  for  the  tmyielding  pressure  of 
the  screw,  accommodates  itseK  better  to  the  limb,  and  is  less  likely  to  produce 
injurious  compression.    This  instrument,  as  well  as  the  other  contrivances 
which  have  at  various  times  been  invented  for  the  treatment  of  aneurism  by 
compression,  are  described  by  Bellingham  and  Tufnell,  in  their  works  on  this 
subject,  to  which  I  must  refer  for  a  fuller  account  than  I  can  here  give.  In 
some  cases  the  circulation  through  the  artery  may  conveniently  be  controlled 
by  the  pressure  of  a  weight  laid  over  it  in  the  groin  as  it  passes  over  the 
pubes ;  usually  from  a  four  to  a  seven  pound  weight  is  sufficient  for  this 
purpose.    In  this  way,  when  only  one  compressor  is  applied  on  the  limb, 
the  flow  of  blood  may  be  checked  diu-ing  the  time  that  the  screw  is  loosened. 
Care  must  of  course  be  taken  that  the  weight  do  not  slip  off.    It  is  best 
made  of  lead,  cast  in  a  conical  shape,  and  may  be  retained  in  situ  by  having 
a  -wide  leather  socket  made  to  fit  it,  shaped  somewhat  like  the  hopper  of 
a  miU  ;  its  broad  end  should  be  upwards,  and  the  narrow  end  should  press 
on  the  vessel. 
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In  applying  tlie  compressor,  especial  care  must  be  taken  that  it  is  well 
padded  in  every  part,  so  as  not  to  gall  the  skin.  In  some  of  the  early  cases  iii 
wliich  I  saw  compression  employed  in  London  by  means  of  the  horse-shoe 
tourniquet,  much  inconvenience  resulted  from  want  of  attention  to  this  parti- 
cular. The  tendency  to  fretting  of  the  skin  is  much  lessened  by  powdering  the 
limb  ;  and  the  removal  of  the  cuticular  hairs  by  shaving,  diminishes  materially 
the  irritation  produced  by  the  instrument.  In  order  to  keep  up  continuous 
pressure,  and  at  the  same  time  to  prevent  any  one  part  of  the  skin  from  being 
injuriously  gaUed,  it  is  of  very  great  conseqiience  that  two  instruments  should  be 
used  at  the  same  time,  so  that  when  one  is  screwed  up  the  other  may  be  loose  ; 
these  instruments  need  not  be  placed  closely  together.    If  the  aneurism  be  in 


Fig.  247.— Compressor  for  the  Groin.  Fig.  243. — Compressor  for  the  Middle  of  the  Thigh. 

the  ham,  it  wiU  be  sufficient  for  one  (Fig.  247)  to  be  applied  to  the  groin,  whilst 
the  other  (Fig.  248)  is  put  upon  the  middle  of  the  thigh  (Fig.  249).  In  using  the 
instrument,  the  great  point,  as  Tufnell  most  properly  remarks,  is  to  control  the 

circulation  with  the  minimum 
of  pressure.  In  order  to  do  this 
the  first  instrument  should  be 
screwed  up  so  that  all  pulsation 
ceases  in  the  tumour,  but  still 
not  so  tightly  as  completely  to 
arrest  all  the  flow  of  blood 
tlrrough  it.  As  the  pressure 
exercised  by  this  becomes  pain- 
ful, the  second  one  must  be 
screwed  tight,  and  then  the  first 
compressor  may  be  slackened. 
In  this  way  an  alternation  of 
Fig.  240.— Two  Compressors  applied  for  Fenioro-  pressure  CaU  be  kept  up  without 
pojihtcal  Aneurism.  much  pain  or  inconvenience.  If 

possible,  the  patient  should  be  taught  how  to  manage  the  instrument  himself, 
and  wiU  often  find  occupation  and  amusement  in  doing  so.  If,  however,  it 
excite  much  pain  or  irritation,  as  it  does  in  some  sulijects,  it  may  be  necessary 
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to  c^ive  opiates.  The  pressure  should,  if  possible,  be  continued  during  sleep  ; 
but°if  it  prevent  the  patient  from  taking  his  natural  rest,  the  suggestion  made 
by  TufneU,  of  imscrewing  the  instrument  sUghtly,  and,  when  the  patient  is 
asleep,  gently  tightening  it  again  mthout  awakening  him,  may  advantageously 
be  adopted  ;  it  is  indeed  surprising  how  veiy  Httle  unscre^ving  will  relieve  the 
pain  of  the  compression.  A  large  cradle  should  be  placed  over  the  patient  a 
body  so  that  the  weight  of  the  bed-clothes  may  be  taken  off  the  apparatus,  and 
that  the  patient  may  manage  it  without  risk  of  disturbance.  Should  there  still 
be  much  imeasiness,  the  instrument  might  be  taken  off  for  a  few  hours,  and 
compression  kept  up  in  an  intermittent  manner.  Even  under  such  circmn- 
stances  as  these,  consolidation  of  the  sac  may  ensue. 

In  some  cases,  where,  from  the  situation  of  the  aneurism,  deep  and  severe 
pressure  is  required  to  control  the  circulation,  the  pain  becomes  so  unendurable 
that  the  patient  cannot  submit  to  the  treatment  sufficiently  long  for  a  good 
effect  to  be  produced.  In  these  circumstances,  chloroform  becomes  a  most  useful 
adjunct ;  and,  by  maiutaioiug  the  anaesthesia  for  several  hours,  the  amount 
and  duration  of  pressure  requisite  to  effect  a  cure  may  be  maintained.  In  this 
way  W.  Murray  of  Newcastle-on-Tyne  cured  an  aneurism  of  the  abdominal 
aorta  by  keeping  up  pressure  on  that  vessel  for  five  hours  under  chloroform. 
Heath  of  the  same  town  cured  an  aneurism  of  the  external  iliac  by  com- 
pressing the  abdominal  aorta  for  seven  hours  under  chloroform  ;  and  Mapother 
of  Dublia  has  treated  an  ilio-femoral  aneurism  successfully  by  compressing 
the  common  iliac  artery  for  four  and  a  half  hours.  By  these  means  the  only 
serious  objection  as  to  the  emplojTuent  of  pressure,  and  almost  the  only  cause 
of  faUure,  may  be  prevented  ;  and  it  is  clear  that,  mider  cMoroform,  pressui-e 
may  be  applied  to  arteries,  such  as  the  subclavian  and  carotid,  on  which  it 
could  not  otherwise  be  used. 

The  Effects  upon  the  tumour  vary  considerably.  In  some  cases  it  rapidly  and 
suddenly  solidifies  ;  more  commonly,  however,  this  is  a  gradual  process,  the 
aneurism  becoming  more  painful  and  solid,  with  less  pulsation  and  bruit.  As 
the  solidification  takes  place,  there  is  usually  a  good  deal  of  restlessness,  a  feel- 
ing of  general  uneasiness,  and  of  constitutional  disturbance,  which  is  best 
qiSeted  by  opiates.    As  the  pressure  is  continued,  and  the  tumour  begins  to 
harden,  the  anastomosing  vessels  enlarge,  with  a  good  deal  of  burning  pain  in 
the  limb  generally,  and  arterial  pulsations  in  situations  where  usually  none  are 
felt.   The  abnormal  pulsation,  in  these  cases,  is  always  found  to  occur  in  much 
the  same  situations,  the  same  vessels  appearing  to  undergo  dilatation.  Thus 
Tufnell  has  made  a  remark,  which  I  have  had  more  than  one  opportunity  of  veri- 
fying, that,  in  the  treatment  of  popliteal  aneurism  by  compression,  three  arteries 
will  be  foimd  to  be  enlarged,  one  of  which  passes  over  the  centre  of  the  tumour, 
another  over  the  head  of  the  fibula,  and  the  third  along  the  inner  edge  of  the 
pateUa  ;  he  also  states  that  the  severe  burning  pain  which  is  felt  in  these  cases 
is  owing  to  the  artery  accompanying  the  commimicans  peronei  nerve  being  en- 
larged.   After  complete  solidification  of  the  tumour  has  taken  place,  the  com- 
pression ought  to  be  continued  for  at  least  forty-eight  hours,  so  as  to  secure 
against  the  occurrence  of  a  relapse. 

The  Duration  of  the  treatment  varies  very  greatly.  In  some  cases,  as  above 
stated,  the  tumour  has  become  solidified  from  a  few  hours  to  two  or  three  days. 
In  other  instances,  the  treatment  has  required  to  be  protracted  for  more  than 
three  months  before  a  cure  resulted.  Of  26  cases  of  femoral  or  popliteal 
aneurism  cured  by  compression  in  the  London  hospitals,  the  average  time, 
according  to  Hutchinson,  was  nineteen  days.  Much  of  course  wiU  depend,  in 
this  respect,  on  the  constitution  of  the  patient,  and  on  the  condition  of  the 
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tumour ;  those  circumstances  wliicli  are  most  favourable  to  the  spontaneous 
cure  of  the  aneurism  will  also  influence  the  rapidity  of  the  cure  by  compres- 
sion. In  the  early  clays  of  the  compression  treatment,  there  was  an  indisposi- 
tion on  the  part  of  Surgeons  to  aj)ply  it  very  effectually  and  firmly,  and  a 
longer  time  was  expended  over  it  than  is  now  generally  the  case,  and  the 
example  set  by  Murray,  with  regard  to  abdominal  aneurism,  has  been  followed 
in  respect  to  the  femoral,  popliteal,  and  other  forms  of  the  disease. 

AfflicaUlitij. — Of  the  great  value  of  compression  in  the  treatment  of 
aneurism  there  can  be  no  doubt ;  more  especially  when  the  tumour  is  situated 
in  the  arteries  of  the  lower  extremity  below  the  middle  of  the  thigh.  In 
aneurisms  occurring  in  the  viciaity  of  the  trunk,  as  in  the  iliac,  the  carotid, 
subclavian,  and  axillary  arteries,  it  is  not  so  applicable.  Spontaneous  aneu- 
rism is  extremely  rare  in  the  upper  extremity  ;  and,  as  the  tramnatic  forms  of 
the  disease  which  occur  here  generally  require  that  the  sac  should  be  laid  open, 
it  is  seldom  foimd  necessary  to  have  recourse  to  it  in  this  part  of  the  body, 
though  it  may  be  and  has  been  successfully  applied  to  the  brachial  artery. 

The  great  question  with  regard  to  compression  appears  to  me,  after  aU,  to  be 
whether  it  possesses  any  special  advantages  over  the  ligature,  in  the  treatment 
of  femoral  and  popliteal  aneurisms,  to.  which  its  employment  is  necessarily 
chiefly  confined.  The  principal  objections  that  have  been  urged  against  com- 
pression are,  that  its  employment  is  more  painful  and  tedious  than  the  use  of 
the  ligature  ;  and  that  those  cases  that  are  impromising  to  the  ligature,  or 
that  require  amputation  rather  than  it,  are  equally  unfavourable  to  comx^ression, 
and  cannot  be  saved  by  its  employment. 

To  these  objections  I  think  it  may  with  justice  be  answered,  that  the  pain 
attendant  on  the  emjjloyment  of  compression  depends  very  greatly  upon  the 
skill  and  care  -with  which  the  apparatus  is  applied  and  managed  throughout, 
as  well  as  upon  the  kind  of  instrument  used,  being  certainly  much  diminished 
when  Carte's  elastic  compressor  is  employed ;  and  that,  as  has  already  been 
shown,  the  pain  may  be  overcome  by  the  use  of  ansesthetics.  "With  regard  to 
the  relative  tediousness  of  the  treatment  imder  the  two  plans,  it  would  appear 
that  in  reality  there  is  but  little  difference  ;  for  although  some  cases,  in  which 
comj>ression  is  used,  are  prolonged  over  a  considerable  space  of  time,  yet  they 
do  not  occiipy  more  than  is  often  consumed  when  accidents  of  various  kinds 
follow  the  use  of  the  ligature ;  and  it  not  unfi-equently  happens  in  compression, 
but  can  never  occur  after  the  employment  of  the  ligature,  that  the  patient  is 
cm-ed  of  his  disease  in  a  few  hours  or  days.  Taking,  however,  the  averages, 
we  find  that  in  the  Dublin  cases  the  treatment  lasted  twenty-five  days,  and 
in  the  London  cases  but  nineteen,  and  this  is  not  very  different  from  what 
happens  with  the  ligature  ;  for,  of  54  cases  recorded  by  Crisp,  in  wliich  the 
■femoral  artery  was  tied,  the  average  time  for  the  separation  of  the  ligature 
was  eighteen  days,  and  if  to  tliis  a  week  more  be  added  for  the  closure  of  the 
wound,  and  for  the  treatment  of  the  various  accidents  often  accompanymg 
and  following  ligature,  we  should  probably  be  withui  the  mark,  and  yet  only 
bring  the  duration  of  the  treatment  of  the  two  methods  to  the  same  level. 

After  all,  Surgeons  will  eventually  be  guided  in  their  estimate  of  the  value 
of  these  two  plans,  not  so  much  by  the  question  of  submitting  their  patients  to 
a  slightly  more  painful  or  tedious  treatment,  as  to  the  comparative  risk  of  Ufe 
attendant  upon  one  or  other  method.  Upon  this  point  the  statistics  have  yet 
to  be  made  ;  partly  becaiise  cases  of  the  treatment  of  aneurism  by  compression 
have  not  yet  been  sufficiently  numerous,  and  partly  because  the  luisuccessful 
cases  of  ligature  have  not  been  so  commonly  published  as  the  successful  ones. 
If,  however,  we  compare  the  32  cases  of  femoral  and  popliteal  aneurism  treated 
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in  Dublin  up  to  Februaiy,  1851,  as  given  by  Bellingham  {Mcd.-CMruro.  Trans- 
ZLs  vol.  34),  with  the  results  of  188  cases  of  femoral  and  popliteal  aneu™ 
re  01^  d  by  N  rris,  in  which  the  artery  was  ligatiu-ed,  we  shaU  hnd  that  of  the 
32  coniprefsion-cas;s  26  were  cured  ;  in  1,  the  ligature  was  applied  after  pres- 
ide had  failed  ;  in  2,  amputation  was  performed ;  in  1,  death  occui-red  from 
elwsipelas  •  in  1  from  chest-disease  ;  and  in  1  case  the  pressure  was  discon- 
L';Sh    Thus  it  would  appear  that  6  out  of  the  32  faHed.  ^T^l^l^ll^^^^ 
tion  of  1  to  5-3  cases,  and  2  cUed,  being  in  the  ratio  of  1  to  16   Of  the  188  cases 
in  which  the  artery  ^as  Hgatured.  142  were  cured,  46  died,  6  were  amputate 
in  10  the  sac  suppurated,  and  in  2  gangrene  of  the  foot  occurred.    Thus  the 
deaths  after  ligature  were  in  the  proportion  of  1  to  4,  and  the  failui-es  or 
serious  accidents  in  that  of  1  to  3,  showing  clearly  a  very  considerable_  prepon- 
derance in  favour  of  the  treatment  by  compression.    Besides  tins,  in  many 
patients  who  recovered  after  the  ligature,  various  accidents,  such  as  gangrene, 
erysipelas,  secondary  heemorrhage,  &c.,  resulted  as  the  direct  consequences  of  the 
treatment ;  and  these  do  not  happen  when  pressure  is  employed. 

If  compression  fail,  ligature  may  often  be  advantageously  applied  ;  m  some 
cases  ^vdth  a  better  prospect  of  success  than  if  compression  had  not  previously 
been  tried,  that  treatment  having  caused  the  coUateral  circulation  to  enlarge, 
and  thus  lessened  the  tendency  to  gangrene.  If,  however,  we  take  the  general 
averacre  of  those  cases  that  have  been  submitted  to  ligature  after  the  failure  ot 
compression,  we  shall  find  that  the  result  is  not  so  satisfactory  as  when  the 
licrature  has  been  employed  as  the  primary  method  of  ti-eatment.  Thus  I  find 
that  out  of  40  cases  in  which  the  ligature  has  been  employed  after  compression 
has  failed,  there  have  been  16  deaths.  This  is  probably  not  so  much  due  to 
the  previous  employment  of  compression,  as  to  the  same  causes  interfering  with 
the  consolidation  of  the  tumour  after  the  ligature  that  had  prevented  the 
success  of  the  compression  treatment. 

It  should  also  not  be  forgotten  that  in  some  cases,  as  when  aneimsm  is 
compUcated  with  heart-disease,  or  occurs  in  a  very  broken  and  unhealthy 
constitution,  in  which  the  operation  necessary  for  the  application  of  the  liga- 
ture would  scarcely  or  not  at  all  be  admissible,  compression  may  be  safely 
employed. 

After  carefully  considering  the  relative  merits  of  the  two  plans  of  treat- 
ment, I  think  we  may  conclude  that,  though  iu  some  few  cases  neither  ligature 
nor  compression  can  be  adopted,  and  amputation  is  the  sole  resource,  yet  in 
others  compression  can  be  employed  when  it  would  not  be  safe  to  have 
resource  to  the  use  of  the  ligatiu'e  ;  and  that,  in  all  ordinary  cases  of  femoral 
and  popliteal  aneurism  especially,  compression  should  be  preferred  to  the  liga- 
ture, inasmuch  as  it  is  not  a  more  tedious,  and  an  infinitely  safer  method  of 
cure.  At  the  same  time,  it  must  not  be  forgotten  that  its  success  depends  very 
greatly  on  the  contiauous  care  bestowed  upon  the  case  during  the  progress  of 
the  treatment. 

Elexion.— The  treatment  of  aneurism  by  compression  has  of  late  been  much 
simplified,  and  all  apparatus  dispensed  with,  by  two  methods  ;  in  one  of  which 
the  artery  and  aneurism  are  compressed  by  the  jlexion  of  the  contiguous  joint, 
while  in  the  other  the  artery  is  compressed  by  the  finger  alone. 

The  treatment  of  aneurism  by  the  flexion  of  the  contiguous  joint  is,  of  course, 
applicable  in  those  cases  only  in  which  the  disease  is  situated  opposite  to  and 
inside  the  flexion  of  a  joint,  as  in  the  popliteal  cavity,  at  the  bend  of  the  arm, 
and  possibly  in  the  axilla.  It  is  in  cases  of  popliteal  anem-isin  that  this  method 
of  treatment  is  specially  apiilicable  ;  and  the  merit  of  first  successfully  employ- 
ing it  in  this  disease  is  undoubtedly  due  to  E.  Hart. 
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Nothing  can  be  simpler  than  this  plan.  It  consists  in  flexing  the  leg  upon 
the  thigh,  so  that  the  heel  is  brought  up  towards  the  buttock,  where  it  is  re- 
tained by  a  strap  or  bandage.  The  patient  is  at  the  same  time  confined  to  bed, 
and  put  under  proper  constitution  treatment.  By  this  means,  the  popliteal 
artery  being  bent  at  an  acute  angle,  the  circulation  through  it  is  nearly,  if  not 
completely  arrested ;  and  the  obstacle  to  the  flow  of  blood  is  still  further  in- 
creased by  the  compression  of  the  tumour  between  the  posterior  flat  surface  of 
the  femur  and  the  upper  part  of  the  calf.  In  this  way  the  aneurism  is  most 
favourably  situated  for  the  consolidation  of  its  contents,  which,  in  the  cases 
recorded,  has  taken  place  at  an  early  period. 

In  order  that  this  plan  may  be  successfully  carried  otit,  the  limb  should  be 
bandaged,  and  then  at  first  gently  flexed,  the  bending  being  gradually  iucreased 
as  the  patient  can  bear  it.  Great  care  should  be  taken  not  to  make  the  flexion 
too  forcible  at  first,  and  not  to  place  the  limb  in  a  position  that  would  be  irk- 
some or  painful  to  the  patient.  The  principle  on  which  the  cure  is  effected  in 
these  cases  appears  to  be,  that  by  flexion  the  artery  leading  to  and  from  the 
sac,  and  the  aneui-ism  itself,  are  so  compressed  that  retardation  of  the  circu- 
lation ensues,  and  deposition  of  laminated  fibrine  takes  place  in  the  usual 
way. 

The  compression  by  flexion,  like  every  other  method  of  treating  aneurisms, 
occasionally  fails.  It  is  most  likely  to  be  attended  by  success  in  those  cases 
in  wMch  the  aneurism  is  small,  situated  low  in  the  popliteal  space,  and  in  a 
young  or  middle-aged  subject,  who  can  bear  the  contiuued  flexion  without 
much  inconvenience. 

The  good  effects  of  flexion  would  probably  be  much  increased  by  the  simul- 
taneous employment  of  digital  compression.  Should  this  method  of  treatment 
fail,  compression  by  instruments  or  ligature  can  be  had  recourse  to  as  readily  as 
they  might  have  been  in  the  first  instance. 

Digital  Compeession. — The  treatment  by  digital  compression  was  fiist  em- 
ployed by  Yanzetti  of  Padua.  In  this  plan  of  treating  aneurisms  no  apparatus 
of  any  kind  is  used ;  but  the  circulation  through  the  artery  leading  to  the 
tumour  is  controlled  by  the  pressure  of  the  finger.  In  order  to  carry  it  out 
efficiently  there  must  be  relays  of  assistants,  each  one  of  whom  compresses  the 
vessel  for  about  ten  minutes  at  a  time.  So  soon  as  his  fingers  become  fatigued, 
but  before  he  relaxes  the  pressure,  another  assistant  compresses  the  vessel ;  and 
thus  the  circulation  through  it  may  be  uninterruptedly  controlled.  In  this 
way  aneurisms  of  the  popliteal  artery,  in  the  orbit,  at  the  bend  of  the  axm,  and 
even,  it  is  said,  in  the  groin,  have  been  successfully  treated— the  tumour  ha^dng 
in  some  instances  become  consolidated  in  a  few  horu's.  The  eftect  of  the 
treatment  and  the  rapidity  of  cure,  would  be  increased  by  the  application  of 
direct  pressure  to  the  tumour,  or  by  manipulation  and  by  the  previous  employ- 
ment of  proper  constitutional  means.  It  might  be  very  advantageously  conjoined 
with  the  treatment  by  flexion  ;  but  its  great  advantage  seems  to  be,  that  it  is 
appUcable  to  arteries  at  the  root  of  the  neck,  to  which  it  might  be  difficult 
to  apply  any  land  of  compressor,  or  when  the  Sm-geon  is  so  placed  as  not  to  be 
able  to  obtain  such  an  apparatus. 

Acupressure  has  been  employed  in  the  treatment  of  some  cases  of  aneiuism. 
This  remedy,  however,  though  deserving  of  trial,  requires  fm-ther  observation 
before  its  proper  value  can  be  determined. 

Manipulation.— Sir  W.  Fergusson  has  proposed  to  treat  some  aneurisms  by 
a  procedui-e  which  he  terms  mani2ndation.  This  consists  in  squeezing  the 
aneurismal  tumour  in  such  a  way  as  to  detach  a  portion  of  the  coagulum  Avithin 
it,  which  being  carried  on  with  the  current  of  blood  into  the  distal  end  of  the 
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artery  obstructs  this  ;  and  thus,  by  impeding  the  circuhition  tlirough  the  sac, 
may  lead  to  the  gradual  consolidation  of  the  tumour.    This  procedui;e  has  as 
yet  been  employed  to  too  limited  an  extent  to  enable  ns  to  form  an  estimate  of 
its  yalue,  and  can  scarcely  be  considered,  nor  is  it  intended  to  be,  of  very 
general  application.   To  aneiu-isms,  howeyer,  that  are  not  amenable  to  ordma^ 
sur<^ical  treatment,  and  that  must  necessarily  proye  fatal  il  left,  as  those 
situated  at  the  roo  of  the  neck,  more  particularly  of  the  subclayian  artery,  it 
St  possibly  be  advantageously  applied.  It  is  scarcely  necessary  1-weyeMo 
^fnt  out  the  ob.dons  danger  of  rupture  of  the  sac,  or  of  the  diffusion  of  the 
Leurism  on  the  separation  of  the  coagulum,  to  make  Surgeons  adopt  due 
"n'on  in  carrying  "out  this  method  of  treatnnent.    There  is  another  danger 
also  especiaUy  attendant  on  this  procedure,  when  applied  to  aneimsms  about 
the  neck  ;  viz.,  that  the  detached  coagnlum  may  be  carried  by  the  circulation 
into  the  cerebral  arteries,  and  by  obstructing  them  occasion  the  same  kind  ot 
cerebral  disturbance  that  occurs  when  these  vessels  become  occluded  by 
fibrinous  plugs— embola.    That  this  danger  is  a  real  and  a  great  one,  is  evident 
from  the  fact  that,  in  several  cases  in  which  manipulation  of  subclavian  ana 
carotid  aneurisms  has  been  tried,  the  patient  has  been  suddenly  seized  with 
syncope  and  hemiplegia.    Teale  has  successfuUy  conjoined  manipulation  with 
compression  in  a  case  of  popliteal  aneurism,  in  wMch  the  pressure  on  the  artery 
was  slow  in  consolidating  the  tumour  ;  the  detachment  of  a  portion  of  the 
coacrulimi  almost  at  once  led  to  the  consolidation  of  the  tumour.  _ 

GALyANO-PUis-CTURE.-The  attempt  to  procure  consolidation  of  an  aneunsmai 
sac  by  the  employment  of  electricity  ox  galvanism  is  of  comparatively  recent 
date.    It  appears  to  have  been  first  practised  by  B.  Phillips,  about  the  year 
1832.    Little  attention,  however,  was  given  to  this  mode  of  treatment  until  a 
few  years  back,  when  it  was  revived  by  some  of  the  French  and  Italian  Sur- 
geons, especiaUy  by  Petrequin  and  Burci.  The  principle  on  which  this  operation 
is  conducted  consists  in  endeavoimng  to  produce  coagulation  in  the  aneurismal 
sac  by  decomposing  the  blood  contained  in  it  by  means  of  the  galvamc  current 
In  some  instances  the  attempt  to  do  so  has  induced  inflammation  of  the  sac  and 
of  the  surrounding  structures,  and  in  aU  it  must  occasion  the  HabiUty  to  this  ; 
as  the  change  that  is  sought  to  be  effected  in  the  contained  blood,  consists  not 
in  the  deposition  of  its  fibrine,  but  in  the  coagulation  of  it  en  masse.    It  has 
of  late  been  recommended  to  conjoin  the  employment  of  compression  of  the 
artery,  either  above  or  below  the  sac,  with  the  transmission  of  the  galvamc 
current  through  it  ;  there  being  in  this  way  less  UabiUty  for  the  coagulum 
that  is  deposited  to  be  broken  down  and  washed  away,  than  would  happen 
if  the  current  of  blood  were  aUowed  to  pass  through  the  sac  whilst  it  is  in  the 
act  of  forming. 

The  coagulation  of  the  blood  is  effected  by  introducing  two  acupuncture 
needles  into  the  sac  in  opposite  directions,  and  keeping  them  in  contact  with 
one  another,  after  connecting  them  with  a  galvanic  battery  of  moderate  tension ; 
coagulum  becomes  deposited  around  one  of  the  needles.    The  operation  should 
be  continued  for  periods  varying  from  ten  minutes  to  a  quarter  of  an  hour,  a,nd 
requires  to  be  repeated  several  times.  Petrequin  recommends  that  the  direction 
of  the  current  be  changed  from  time  to  time,  so  that  a  number  of  clots  may  be 
formed  in  the  sac.    In  this  way  a  soft  mass  of  coagulum  may  occasionally  be 
formed  in  the  tumour,  so  as  to  fill  it  up  more  or  less  completely,  and  to  prevent 
the  passage  of  blood  tlirough  it.    Occasionally  it  happens,  however,  that  the 
blood  has  continued  fluid,  and  the  sac  pervious,  no  coagulation  having  been 
effected  ;  and  in  other  instances,  the  amount  of  inflammation  that  has  been  set 
lip  in  the  sac  has  been  so  great  as  to  give  rise  to  its  sloughing,  to  the  occurrence  of 
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secouclaiy  liocmorrliage  from  it,  and  to  the  loss  of  the  patient's  limb  or  life.  This 
inflammation  may,  in  some  cases,  doubtless  have  been  the  result  of  the  injury 
inflicted  upon  the  sac  by  the  introduction  of  the  needles,  and  by  the  charring 
of  the  tissues  by  them  ;  but  in  other  cases,  I  think  it  probable  that  it  may  have 
taken  place  from  the  rapid  coagulation  of  the  contained  blood,  an  occurrence 
which,  as  we  have  already  seen,  tends  especiaUy  to  inflammation,  suppuration, 
and  sloughing  of  the  anetirismal  sac.  The  pain  of  the  operation  is  always  very 
considerable ;  so  much  so,  that  patients  who  have  been  subjected  to  it  once  have 
refused  to  submit  to  a  repetition  of  it. 

Up  to  July,  1851,  Bonnet  had  collected  23  cases  of  aneurism  treated  in  this 
way  ;  of  these,  8  were  of  the  brachial  artery,  V  of  the  popliteal,  2  of  the  sub- 
clavian, and  1  each  of  the  following  :  the  ophthalmic,  the  temporal,  the  carotid, 
the  thoracic  aorta,  the  ulnar,  and  one  tmliuown.  Of  these  the  proceeding 
failed  in  13  iustances  ;  9  cases  were  reported  as  successful,  but  in  7  of  these 
Bonnet  states  that  doubts  must  be  entertained  both  as  to  the  results  and  as  to 
the  treatment,  for  the  cure  took  place  not  by  galvano-puncture  alone,  but 
in  some  by  the  conjoined  influence  of  compression  and  the  application  of  ice  ; 
and  in  others  as  the  result  of  inflammation  and  suppuration  of  the  sac.  There 
are  consequently  only  two  cases  ia  which  the  cure  can  clearly  be  attributable  to 
this  means  alone,  and  without  the  occurrence  of  any  serious  accident. 

When  we  compare  galvano-puncture  with  ligature  or  compression,  in  the 
treatment  of  external  aneurism,  it  is,  I  think,  impossible  to  hesitate  for  a 
moment  in  giving  a  decided  preference  to  the  latter  modes  of  treatment.  Not 
only  is  the  principle  on  which  it  is  attempted  to  procure  obliteration  of  the 
sac  ia  galvano-pimcture  a  vicious  and  peculiarly  dangerous  one,  viz.,  the  coagu- 
lation of  the  blood,  and  the  inflammation  of  the  wall  of  the  sac  ;  but  the 
results  that  have  hitherto  been  obtained  by  this  method  are  not  such  as  would 
justify  a  prudent  Surgeon  in  submitting  his  patient  to  experiments  of  this 
kind,  when  he  possesses  so  certain  and  comparatively  safe  modes  of  cure  as 
those  by  deligation  or  compression.  In  internal  aneurisms,  or  iu  those  cases 
in  which  the  disease  is  so  situated  at  the  root  of  the  neck,  that  the  artery  can 
neither  be  ligatured  with  safety  or  compressed,  galvano-puncture  may  perhaps  be 
employed  with  some  advantage,  in  conjimction  with  proper  medical  treatment. 

Injection  with  Perchloride  op  Iron. — The  injection  of  aneurismal  sacs 
with  a  solution  of  the  perchloride  of  iron  has  also  been  practised,  with  the  view 
of  coagulating  their  contents  ;  such  treatment,  however,  is  not  only  coarse  and 
unscientific,  but  dangerous,  and,  when  compared  with  the  ligature  or  com- 
pression of  the  artery  leading  to  the  sac,  must  be  looked  upon  as  a  reti-ograde 
step  in  sui'gery. 

ARTERIO-VENOUS  ANEURISM. 
Preternatural  commvuiication  between  arteries  and  veins,  though  usually  the 
result  of  woimds,  occasionally  happen  from  disease  ;  ulceration  taking  place 
between  the  vessels,  and  thus  causftig  an  aperture  to  lead  from  one  into  the 
other.  When  such  communications  are  of  a  traimiatic  character,  they  may,  as 
has  already  been  stated,  constitute  either  an  Aneurismal  Varix  or  a  Varicose 
Aneurism.  As  the  result  of  disease,  aneurismal  varix  only  can  occur,  varicose 
aneurism  never  happening  except  as  a  consequence  of  wound.  These  spon- 
taneous communications  have  been  met  with  between  the  aorta  and  the  vena 
cava,  and  between  the  iHac,  femoral,  carotid,  and  subclavian  arteries  and  their 
accompanying  veins.  In  nature,  symptoms,  coiU'se,  and  treatment,  they  so 
closely  resemble  traumatic  aneurismal  varix,  described  at  page  202,  vol.  i.,  that 
their  consideration  need  not  detain  us  here. 
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ANEUEISMS  OF  THE  THORAX,  HEAD  AND  NECK,  AND 
UPPER  EXTREMITY. 


ANEURISM  OF  THE  THORACIC  AORTA. 

Symptoms. — ^Tlie  symptoms  of  Intrathoracic  Aortic  Aneurism  are  of  two 
kinds  :  auscultatonj  and  rational. 

The  AuscvMatory  Signs  vary  greatly  in  distinctness,  and  even  in  presence. 
In  some  cases,  more  especially  in  fusiform  aneiirisms,  they  are  almost  from  the 
first  of  a  very  marked  and  ohvious  character ;  in  others,  especially  in  sacculated 
aneurisms,  they  are  absent  throughout,  the  aneurism  terminating  fatally 
without  its  existence  having  been  determined  by  the  stethoscope.  They 
consist  in  murmurs  of  various  kinds  and  degrees  of  intensity,  bellows,  rasping 
or  whizzing  ;  in  the  second  sound  of  the  heart  being  audible  over  a  greater 
space  than  normal ;  and  in  the  existence  of  dulness  on  percussion.  These 
various  signs  may  often  be  heard  more  distinctly  upon  or  to  the  left  side  of  the 
spine,  than  at  the  anterior  part  of  the  chest ;  when  occurring  anteriorly,  they 
are  chiefly  met  with  on  the  right  side. 

The  value  of  the  auscultatory  signs  in  the  diagnosis  of  aneurism  within  the 
chest  is  not  perhaps  so  great  as  in  many  other  thoracic  diseases,  in  the  early 
stages  of  the  affection,. and  in  those  cases  in  which  the  aneurism  continues 
small  and  sacculated  throughout,  or  is  so  deeply  seated  as  not  to  approach  the 
parietes  of  the  chest.  This  need  not  be  a  matter  of  surprise,  when  we  reflect 
how  deeply  the  ascending  portion  of  the  aorta  and  the  arch  are  situated  ;  how 
they  are  covered  in  front  by  the  hmgs  and  loose  areolar  tissue,  through  which 
sound  is  mth  difficulty  transmitted  ;  and  how  they  are  covered  in  behind  by 
the  spine  and  its  muscles.  When,  in  addition  to  this,  it  is  borne  in  mind  that 
aneurisms  of  the  arch  often  prove  fatal  by  bursting  into  contiguous  cavities  and 
canals  before  they  have  attained  a  greater  size  than  a  walmxt  or  a  pigeon's  egg, 
and  thus  are  incapable  of  furnishing  a  murmur  of  any  very  marked  kind,  it  can 
be  easily  understood  that  the  value  of  auscultation  is  but  small  in  many  cases 
of  thoracic  aneurism. 

The  Rational  Signs  of  intrathoracic  aortic  aneurism  are  of  three  kinds  : — • 
Pressure-Effects  ;  Pulsation  ;  and  Tumour. 

Pressure-Effects  may  be  exercised  on  any  of  the  contigiious  structures  ;  and  a 
glance  at  the  anatomical  relations  of  the  thoracic  aorta,  more  particularly  the 
arch,  will  enable  the  Surgeon  to  judge  of  their  complexity  and  importance. 
They  will  necessarily  vary  according  to  the  size  of  the  aneurism  and  the  portion 
of  the  aorta  affected  by  it ;  more  according  to  the  latter  than  to  the  former 
condition.  When  the  aneurism  arises  from  the  root  of  the  aorta,  and  more 
especially  when  it  is  intrapericardial,  it  is  usually  of  small  size,  and  its 
pressure-effects  will  be  little  obvious.  When  the  aneurism  arises  from  the 
termination  of  the  arch,  or  the  descending  aorta,  it  may  often  attain  a  consider- 
able amount  of  devalopment  without  any  very  obvious  pressure-efl'ects  being 
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induced.  Aneiirisms  that  are  situated  within  the  concavity  of  the  arch  neces- 
sarily give  rise  to  very  severe  effects,  by  the  compression  they  must  exercise 
upon  some  one  or  other  of  the  very  important  structures  that  are  spanned  l)y 
and  included  mthiu  the  aortic  arch.    When  the  anterior  part  of  the  aorta  is 

affected,  the  anem-ism  may  attain  a  very  consider- 
ahle  hullc,  even  coming  forward  so  as  to  project  and 
pulsate  between  the  intercostal  spaces,  without  any 
very  noticeable  pressure-effects  being  induced.  But 
when  the  posterior  wall  of  the  artery  is  the  seat  of  the 
disease,  then  severe  symptoms  are  early  set  up  by 
the  compression  and  erosion  of  the  structures  lying 
contiguous  to  the  artery  and  along  the  spine  (Fig.  250). 
When  the  upper  part  of  the  aortic  arch  is  the  seat  of 
aneiu-ism,  a  peculiar  train  of  cerebral  symptoms, 
such  as  vertigo,  insensibility,  or  defective  vision,  may 
be  induced  by  its  interference  with  the  circulation 
through  the  carotids. 

The  pressui«-effects  that  need  chiefly  engage  our 
attention,  are  Pain  ;  2,  Dyspnoea  ;  3,  Dyspha- 
gia ;  and  4,  (Edema. 

1.  Pain  is  usually  one  of  the  earliest  symptoms 
of  intrathoracic  aneurism,  and  is  often  of  great  value 
Fi^,  25q.-^Erosion  of  Inter-  ^  ^  diagnostic  point  of  view,  as  it  is  often  most 


vertebral  Substance  by  a  smau  ^  ^  v^^.j,-   ^  '  4.-u„  l„„«f  ,1o 

Aneuiism  of  Descending  Aorta  marked  when  the  other  symptoms  are  tue  least  ae 
pressing  backwards.  ^eloped    It  is  generaUy  more  severe  in  sacculated 

than  in  fusiform  aneurisms,  and  when  the  posterior  rather  than  the  anterior  aspect 
of  the  vessel  is  the  seat  of  disease.  The  pain,  as  has  been  pomted  out  by  Law 
is  of  two  distinct  kinds.    The  first  kind  is  lancmatmg,  intermittent,  and 

nem-algic  m  its  character, 
evidently  dependent  upon 
pressure  on  the  spinal  or 
sympathetic  nerves.  This 
pain  is  chiefly  seated  on 
the  left  side,  and  shoots 
up  the  side  of  the  head 
and  face,  along  the  upper 
arm  to  the  elbow,  along  the 
intercosto-humeral  nerve, 
through  the  chest,  or  be- 
tween the  scapulae.  The 
second  form  of  pain  usually 
occiu-s  at  a  later  stage  of 
,  .       the  disease,  is  continuous, 

Fig.251.--Ancurism^oJJ^oscenm^^^^^^  ^^^^         ^  y^^^^^^  ^^^^ 

burning  character.  It  seems  to  depend  upon  the  perforation  of  the  tissues, 
moreVecially  the  bones,  by  the  aneuiismal  tumour,  and  chiefly  occurs  on 
the  ri"ht  side  of  the  chest  (Fig.  251).  ,  . 

I  Dyspnea  is  of  very  fiquent  occurrence  in  intrathoracic  a-nnsm  ;  m  ^ 
probabmty  it  is  more  unifonnly  met  with  than  any  other  ^-gl^J^J  f 
It  may  arise  from  five  distinct  concUtions,  and  its  characters  vaiy  mth  its 

TVom  direct  pressure  on  the  trachea.  In  these  cases  the  dyspncEa  is 
attended  by  much  and  constant  wheezing,  cough,  often  by  whistling  soimds  m 
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the  chest,  and  by  slow  expansion  of  that  cavity.  There  is  usuaUy  expectoration 
of  thick  tenacious  or  ropy  mucus. 

p  Froin  direct  p-essure  on  a  bronchus  (Fig.  252).  In  these  cases  there  are 
wheezing,  cough,  and  some  degree  of  expectoration,  with  perhaps  dimmished 
respiratory  miirmur  in  the  side 
affected,  and  puerile  respii-ation 
in  the  opposite  lung,  as  has  been 
pointed  out  by  Stokes. 

y.  From  pressure  u'pon  the  lung. 
In  these  cases  the  respiration  is 
comparatively  little  interfered 
with,  the  spongy  tissue  of  the 
lung  accommodating  itself  and 
yielding  to  the  pressure  of  the 
tumour.  After  a  time,  the  prd- 
monic  tissue  will  become  incor- 
porated with  the  wall  of  the  sac ; 
and  then  more  serious  difficxvlty 
in  breathing,  with  haemoptysis, 
will  supervene. 

5.  Dyspncea  may  be,  and  very 
commonly  is,  induced  by  irrita- 
tion, compression,  flattening  out,  or 
stretching  of  the  left  jpneumogcvstric 
and  recurrent  laryngeal  nerves,  by 
the  pressure  of  the  tumour.  In 
these  cases  the  larynx  becomes 
the  seat  of  the  difficult  respira- 
tion, its  muscles  being  diiven 
into  a  state  of  spasm,  so  as  to 
occasion  paroxysmal  attacks  of  intense  difficulty  of  breathing.  The  voice 
becomes  hoarse,  croupy,  or  croakiug  ;  the  cough  has  a  loud  croupy  or  metallic 
sound,  and  is  attended  by  the  expectoration  of  thin  frothy  mucus.  The 
laryngeal  spasm  and  stridor  often  do  not  occur  in  ordinary  respiration,  but  are 
produced  imder  exertion,  or  in  maldng  the  patient  inspire  fully  and  deeply. 
The  laryngeal  symptoms  are  sometimes  so  much  more  prominent  than  any  of 
the  other  signs  of  intrathoracic  aneurism,  and  so  closely  resemble  chronic  or 
even  acute  laryngitis,  with  impending  asphyxia,  that  there  are  not  a  few  cases 
in  which  Surgeons  have  performed  tracheotomy,  on  the  supposition  that  they 
had  to  do  with  cases  of  pure  and  uncomplicated  laryngeal  disease  ;  and  in 
other  instances  this  operation  has  been  performed  with  the  view  of  prolonging 
life,  even  when  the  dependence  of  the  laryngeal  spasm  on  aneurism  of  the 
aorta  has  been  recognised. 

€.  Dyspnoea  may  be  dependent  on  the  compression  of  the  pulmonarij  veins  by 
the  aneurismal  tumour.  In  cases  of  this  land  there  would  be  considerable 
lividity  of  surface,  and  signs  of  pulmonary  congestion. 

The  dyspncea  of  aneurism  will  often  be  sufficiently  intense  to  occasion  death. 
It  may  be  mistaken  for  ordinary  asthma  ;  but  the  diagnosis  can  usually  be 
effected  by  observing  that  in  aneurism  the  paroxysms  of  dyspncea  often  come 
on  in  the  day  as  well  as  at  night,  and  are  gi-eatly  increased  by  change  of 
position,  as  by  placing  the  patient  either  upright  or  recumbent,  the  tumour  thus 
shifting  its  point  of  pressure.  It  is  not,  as  Bellingham  has  pointed  out, 
influenced  by  atmospheric  changes,  and  is  generally  associated  with  laryngeal 

E  2 


Fig.  252.- 


-Aneurism  of  Arch  of  Aorta,  of  tlie  size  of 
an  almond,  springing  from  below  left  Subclavian,  burst- 
ing into  left  Bronchus. 
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stridor.  When  such  symptoms  as  these  are  associated  with  pain  and  dysphagia, 
they  pomt  very  strongly,  even  in  the  ahsence  of  aU  auscultatory  signs,  to  the 
presence  of  an  aneurismal  tumour. 

Aneurisms  situated  within  the  concavity  of  the  aortic  arch  are  those  which, 
either  directly  by  their  pressure  on  the  air-tubes  or  the  pulmonary  vems,  or 
indirectly  by  the  influence  they  exercise  on  the  recurrent  laryngeal  nerve,  are 
chiefly  associated  Avith  dyspnoea.  . 

3.  Dysphagia  is  a  symptom  of  sufliciently  frequent  occurrence  m  aortic 
aneurisms.  Eaton  has  determined  its  existence  in  nine  out  of  twelve  cases,  it 
seldom  occurs,  however,  in  the  earlier  stages  of  the  disease,  or  when  the  aneu- 
rism is  smaU,  and  hence  is  of  much  less  diagnostic  value  than  dyspncea. 
When  however,  it  is  associated  with  that  symptom,  the  combmation  becomes 
important ;  as  the  co-existence  of  the  two  conditions  clearly  points  to  the 
compression  of  the  oesophagus  and  the  air-tubes  by  a  tumour,  which  other 
diagnostic  signs  may  prove  to  be  aneurismal.  _ 

It  is  of  importance  to  bear  in  mind  that  in  some  aneurisms,  especiaUy  ol  the 
descending  thoracic  aorta,  dysphagia  may  be  one  of  the  most  marked  signs,  in 
such  cases  as  these,  stricture  of  the  oesophagus  has  erroneously  been  supposed 
to  exist,  and  the  patient  has  even  been  treated  by  the  introduction  of  bougies 
on  this  supposition-an  error  of  practice  that  has  terminated  fatally  by  tte 
perforation  of  the  aneurismal  sac,  where  it  projected  against  the  oesophagus,  by 
the  poiut  of  the  instrument.  , 

The  diflicultyin  deglutition  in  cases  of  compression  of  the  cesophagus  by 
aortic  aneurism,  is  almost  invariably  referred  to  the  episternal_  notch.  Ihe 
dysphagia  is  commonly  associated  with  pain,  or  with  the  sensation  of  a  cord 
drawn  tightly  around  the  body.  j  „„j 

4.  (Edema,  with  more  or  less  lividity  of  the  upper  extremities  and  head  and 
neck,  occasionally  but  rarely  occurs.  It  is  generaUy  most  marked  on  the  left 
side,  and  arises  from  the  compression  of  the  superior  cava  or  the  mnominate 
veins  by  aneurisms  springing  from  the  fore  or  upper  part  of  the  arch. 

Ptdsation  and  Tuviour,  in  intrathoracic  aortic  aneurism,  so  far  as  they  are 
observable  externally,  are  always  absent  in  the  early  stages  f^^^^'^'^'l^^ 
very  frequently  continue  so  throughout  the  progress  of  the  affection  indeed 
in  aneurisms  springing  from  the  intrapericardial  aorta  or  the  concavi  y  o  the 
arch,  death  usuali;  takes  place,  either  by  rupture  mto  f  ™ 
caviUes  or  the  air-tube,  or  by  the  exhaustion  induced  .1^7  ^PPncea,  ong  before 
the  aneurism  has  attained  a  sufiicient  size  to  be  cogmsable  <^^t^^^lly; ^  J^^^^^^^ 
are,  however,  three  portions  of  the  thoracic  aorta  /^^f '  .^'^^^^/f^^^^'^^f 
aneurism,  yield  external  evidence  by  the  existence  of  pulsation  °J  ™  J 
the  true  Mature  of  the  disease.  These  are-1,  the  anterior  aspect  of  the  ascend- 
ing aorta ;  2,  the  summit  of  the  arch  ;  and  3,  the  posterior  aspect  of  the 

'Twtrthfaneurism  is  situated  in  the  anterior  aspect  of  the  c^cendi.^  ^rta 
and  lr.enc.nent  of  the  arch,  pulsation  may  be  detected  by  j>^^-  - 

the  intercostal  spaces  on  the  right  side  of  the  sternum  and  ^^Jor^^^^ 
distinct  impulse,  may  often  be  felt  over  tha  side  of  f  f  ^^^^^^^ 
external  tumour  becomes  visible  ;  thus  simulating  the  beat  °f  ^^^J^^^^ 
addition  and  opposite  to  the  seat  of  the  true  cardiac  impulse.  As  the  aneimsm 
increases  in  magnitude,  an  external  tumour  appears  the  wdl  of  the 
becoming  absorbed  and  perforated  opposite  the  point  of  greatest  "  P^;^;^; 

2.  When  an  aneurism  springs  from  the  summit  of  the  arch,  a  pulsatu  g  tumour 
appears  at  the  root  of  the  neck,  behind  or  even 

sternum,  most  commonlv  towards  the  right  side,  and  occasionally  rises  so  high 
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out  of  the  thorax,  and  is  so  distinctly  felt  in  the  neck,  as  to  run  the  risk  of 
being  confounded  -with,  aneurism  of  the  hrachio-cephalic  or  carotid  arteries 
(Fig.  257,  p.  63).  This  error  may  be  avoided  by  the  impossibility  of  tracing 
with  the'  finger  the  lower  boundary  of  the  tumoiu-,  and  the  existence  of  dis- 
tinct dulness  on  percussion,  possibly  of  impulse  or  of  auscultatoiy  evidence  of 
aneurism,  below  the  level  of  the  upper  margin  of  the  sternum  or  clavicle. 

3.  When  anem-ism  springs  from  the  posterior  wall  of  the  descending  aorta,  a 
pulsating  tumour  may  gradually  develope  itself  to  one  side  of  the  spine  or 
under  the  scapula,  commonly  on  the  left  side  ;  and  it  may  attain  an  excessive 
development,  fnlly  as  large  as  the  head,  before  the  patient  is  destroyed  by  the 
ruptiu'e  of  the  timiour  externally. 

Treatment. — In  four  cases  of  aneurisms  of  the  arch  of  the  aorta,  one  carotid 
artery  has  been  tied  :  in  all,  it  is  almost  needless  to  say,  without  any  advantage 
to  the  patient.  The  only  treatment  that  avails  anytliing  is  constitutional,  and 
that  presents  nothing  special,  but  must  be  conducted  on  those  principles  that 
have  been  laid  down  at  pp.  25 — 27. 

ANEURISM  OF  THE  INNOMINATE  ARTERY. 

Aneurisms  of  this  artery  may  be  either  of  the  tubular  or  the  sacciilated  kind, 
and  usually  give  rise  to  a  train  of  serious  and  dangerous  symptoms,  from  their 
pressure  upon  important  parts  in  their  neighbourhood.  Indeed,  a  glance  at 
the  relations  of  this  artery  will  show  the  important  effects  that  mu.st  be  pro- 
duced by  the  pressure  of  a  tumour  springing  from  it.  Before  it  lie  the  left 
innominate  vein  and  the  superficial  cardiac  nerve ;  to  its  left  is  found  the 
trachea,  and  more  posteriorly  the  oesophagus  ;  on  its  right  are  the  innominate 
vein  of  that  side,  and  the  summit  of  the  costal  pleura ;  externally  and  pos- 
teriorly it  is  in  relation  with  the  pneumogastric,  and  more  posteriorly  and 
internally  it  lies  before  the  right  recurrent  laryngeal  nerve. 

Symptoms. — The  general  symptoms  of  an  aneurism  of  this  artery  are  the 
existence  of  a  pulsating  tumour  of  a  globular  shape  behind  the  right  stemo- 
clavictdar  articulation,  attended  with  pain,  and  perhaps  cedema  of  the  right 
side  of  the  face  and  arm,  vnth.  some  difficulty  in  respiration,  laryngeal  cough, 
and  dysphagia.  The  tumour  is  usually  soft  and  compressible,  filling  up  more 
or  less  completely  the  hollow  above  the  sternum,  and  even  rising  as  high  in 
the  neck  as  the  lower  margin  of  the  cricoid  cartilage  ;  it  pushes  forwards,  first 
the  sternal,  and  afterwards  the  clavicular  portion  of  the  sterno-mastoid  muscle, 
and  has  occasionally  been  seen  to  extend  into  the  posterior  inferior  triangle  of 
the  neck  ;  and,  indeed,  is  generally  most  distinctly  defined  towards  its  brachial 
aspect.  In  some  cases  no  tumour  rises  into  the  neck,  but  the  sternum, 
clavicle,  and  costal  cartilage  of  the  first  rib,  are  found  to  be  considerably 
pushed  forwards  beyond  their  natural  level.  In  the  space  around  the  right 
stemo-clavicular  articulation,  and  about  the  upper  part  of  the  sternum,  there 
will  be  dulness  on  percussion.  In  very  many  instances  there  is  no  bruit,  but 
merely  a  strong  impulse  with  the  heart's  sotmds,  as  distinct  as  in  the  cardiac 
region,  or  even  more  so,  but  in  other  cases  there  is  every  variety  of  bruit. 

Pressure-Effects.— The  most  important  symptoms  are  occasioned  perhaps  by 
the  pressure-effects  of  the  tumour  upon  the  neighbouring  parts,  affecting  the 
pulse,  the  venous  cu-culation,  the  nerves,  respiration,  and  deglutition. 

The  pulse  is  usually  influenced,  being  much  smaller  and  feebler  in  the  radial 
artery  of  the  affected  than  of  the  sound  side,  and  in  some  instances  being  com- 
pletely arrested  ;  owing,  doubtless,  to  the  occlusion  of  the  subclavian.  The 
pulsation  in  the  right  carotid  and  its  branches  is  also  fi'equently  much  less 
powerful  than  in  the  opposite  vessel.  These  signs  commonly  occur  before  any 
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external  tumour  is  seen  or  can  he  felt,  and  hence  constitute  an  important  ele- 
ment in  the  early  diagnosis  of  the  disease.  . 

Enlargement  of  the  swperficial  veins  of  the  nech  and  right  wpper  extremity  is  ol 
frequent  occurrence,  the  external  jugular  being  the  vessel  that  is  usuaUy  first 
dilated  :  at  a  more  advanced  period  the  superficial  suhcutaneous  vems  of  the 
upper  part  of  the  right  side  of  the  chest  often  become  tortuous,  and  iorm  a 
dense  plexus  in  this  situation,  while  many  anastomose  witli  the  cephahc  and 
thoracic  veins  above,  and  the  superficial  epigastric  below.    As  the  pressure  in- 
creases, oedema  commences  in  the  right  eyelids  and  hand,  and  may  speedily 
extend  to  the  whole  of  the  head,  face,  and  arm,  which  become  hard  and  brawny 
in  consequence  of  serous  infiltration.    In  one  instance  I  have  seen  the  left  ann 
become  suddenly  oedematous,  the  left  innominate  vein  being  pressed  upon.  In 
these  cases  the  eyes  become  staring  and  prominent,  and  the  lips,  nose,  and 
features  Uvid  and  turgid  with  blood,  as  weU  as  oedematous,  so  as  to  greatly 
alter  the  expression  of  the  countenance. 

Fain  of  a  dull  aching  character  is  experienced  in  the  situation  of  the  tumour, 
from  the  comjpression  of  the  neighbouring  structures.  But,  early  in  the  disease, 
and  among  some  of  the  first  symptoms,  the  patient  often  experiences  sharp 
shooting  pains,  apparently  of  a  rheumatic  or  neuralgic  character,  m  the  arm 
and  the  side  of  the  head  and  face,  arising  from  pressure  upon,  and  irritation  ot, 
the  cervical  and  brachial  plexuses  of  nerves.    Taking  the  course  of  the  ascend- 
in-  and  descending  filaments  of  the  cervical  plexus,  the  pain  shoots  up  the  side 
of^he  head  and  neck,  over  the  shoulder  and  upper  part  of  the  chest;  or,  from 
pressure  upon  the  brachial  plexus,  it  radiates  down  the  hand  and  arm,  bemg 
usually  especially  severe  about  the  elbow  and  fingers.    The  muscular  power  of 
the  right  arm  also  commonly  becomes  unpaired. 

Dyspnoea  is  of  very  common  occurrence,  and  of  very  varying  degrees  of  in- 
tensity from  slight  difficulty  in  breathing  up  to  fatal  asphyxia.  It  may  proceed 
'  either  from  irritation  of  the  larynx, 

in  consequence  of  compression  of  the 
recurrent  nerve  ;  or  from  pressure 
on  the  trachea  or  on  the  right 
bronchus.    When  it  depends  on 
laryngeal  irritation,  the  voice  is 
hoarse,  husky,  or  whispering ;  and 
there  is  a  dry,  croupy,  and  parox- 
ysmal cough,  usuaUy  accompanied 
by  expectoration  of  frothy  serous 
mucus.    In  these  cases,  after  death, 
the  recurrent  nerve  wiU  be  found  to 
be  stretched  out  and  greatly  elon- 
gated by  the  pressure  of  the  tumour 
(Fig.  253).    Compression  of  the  tra- 
chea, which  becomes  flattened  and 
curved  over  to  the  left  side  by  the 
protrusion  of  the  tiunour,  is  a  com- 
mon cause  of  dyspnoea,  and  is  not 
unfrequently  associated  -with*  the 
  _  .  lai-yngeal  irritation.  More  rarely  by 

far,the  rightbronchus  is  compressed  by  l^e  extension  ^^^^^^ 
hysph!gia  is  of  sufficiently  except 
uneasiness  in  deglutition  to  an  ^^^^^^^^^  dyspnoea  ; 

fluids.    I  have  never  seen  it  occur  without  having  been  prt  j  j 


Fig.  263.-Aneurism  of  the  I"'^"™'"fj?„,^f  ^ 
comf  reusing  and  stretching  the  R<;="  Jfto  the 
ryugeal  Ncl-ve,  and  pushing  the  Trachea  to  the 
Left  Side.    (Back  view.) 
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and  in  every  instance  tliat  has  fallen  nnder  my  observation,  it  has  been 
assodated  with  laryngeal  irritation.  This  comcidence  ot  ''^^^^'^^^^XZ 
is  readily  explained  by  the  anatomy  of  the  parts  ;  the  .^^^^Y^* ^^"^ 
between  the  artery  and  oesophagus,  must  suffer  compression  before  the  mucous 

canal  can  be  interfered  with.  ...    ^.v^  i,;„i,^Bt 

PROGXOSis.-The  prognosis  of  brachio-cephalic  aneurism  is  m  the  highest 

degree  tmfavourable,  though  the  disease  frequently  does  not  run  a  ^'^Pi<i;;;^^^- 
If  it  extend  upwards  and  outwards,  the  tumour  may  acqnire  a  very  large  size 
before  any  very  important  organ  or  part  is  implicated  ;  but  if  it  press  back- 
wards and  hiwards,  it  may  prove  fatal  at  any  early  penod.  I  know  ot  no 
case  in  which  such  an  aneurism,  if  left  to  itself,  has  undergone  spontaneons 
cure,  and  but  few  instances  in  which  the  rupture  of  the  sac  has  taken  place. 
The  most  frequentcause  of  death  is  asphyxia,  fi'om  spasmodic  closureot  tlieiarynx 
induced  by  irritation  of  the  recurrent  nerve  ;  or  from  pressure  on  the  trachea. 

Treatment.— There  are  several  instances  on  record  in  which  a  properly 
conducted  course  of  constitutional  treatment  has  cured  a  patient  :  thus  a  case 
of  Luke's  was  permanently  cured  by  small  and  repeated  "bleedings,  conjoined 
with  the  administration  of  digitaUs.  In  connection  with  such  treatment,  distal 
pressure  might  be  employed,  as  in  a  case  that  derived  benefit  from  this  plan  m 

Syme's  hands.  ^  ^  -j.    i.  i 

In  aneurism  of  the  innominata,  the  vessel  is  so  short  and  the  sac  so  sitiiated 
that  it  is  impossible  to  attempt  to  apply  a  Hgature  on  the  cardiac^  side  of  the 
tumour.    What  resoui-ce,  then,  does  surgery  offer  in  these  cases  beyond  the 
employment  of  constitutional  and  dietetic  means?    It  may  be  answered  to 
this  that,  if  these  measures  fail  in  aiTesting  the  disease,  our  choice  must  lie 
between  two  alternatives ;  leaving  the  patient  to  his  fate,  or  having  recourse 
to  the  appUcation  of  the  Kgature  on  the  distal  side  of  the  tumour.    On  lookmg 
on  the  innominata  artery  with  reference  to  the  distal  operation,  we  are  struck 
by  two  peculiarities  in  the  vessel,  which  must  necessarHy  modify  to  a  con- 
siderable extent  not  only  the  seat  of  the  operation,  but  the  principle  on 
which  it  is  conducted.    The  first  peculiarity  to  which  I  allude  is  the  short- 
ness of  the  trunk,  which  makes  it  impossible  to  apply  the  ligatiu-e  to  the  vessel 
itself,  but  renders  it  necessary  to  deligate  one  or  both  of  its  terminal  branches. 
The  other  peculiarity  is,  that  under  no  circumstances  can  these  vessels  be  so 
ligatured  as  to  arrest  the  whole  of  the  blood  sent  into  the  artery  ;  for,  although 
the  circulation  through  the  carotid  maybe  entirely  stopped,  yet  it  is  unpossible, 
from  the  seat  and  extent  of  the  disease,  to  tie  the  subclavian  at  any  point 
except  beyond  the  scaleni  ;  hence  that  blood  which  is  destined  for  the  supply 
of  the  branches  of  this  vessel-the  vertebrals,  the  thyroid  axis,  the  internal 
mammary,  and  the  first  intercostal-must  continue  to  be  propelled  into  and 
through  the  sac.    Three  distinct  modifications  of  the  distal  operation  have 
been  proposed  and  resorted  to  for  the  cure  of  aneurisms  m  this  situation  :  1. 
Ligature  of  the  Subclavian  alone  ;  2.  Ligature  of  the  Carotid  alone  ;  and  3. 
Ligature  of  Both  Vessels  with  an  interval  of  greater  or  less  extent.  _ 

1.  Ligature  of  the  Subclavian  only  (Fig.  254,  p.  58)  has  been  practised  m 
four  cases,  the  results  of  which  are  exhibited  in  the  accompanying  1  able  (p  56) ; 
two  were  soon  fatal,  and  the  partial  success  in  one  of  the  other  cases  may  be  fairly 
attributed  in  a  great  measure  to  the  accident  of  the  carotid  havmgbeen  occluded. 
The  results  of  this  practice  have  certainly  not  been  sufficiently  favourable  to 
justify  the  Surgeon  in  repeating  an  attehipt  of  this  kind,  opposed  as  it  is  to  the 
'known  principles  on  which  the  distal  operation  effects  a  cure.  For,  supposing, 
as  we  may  safely  do,  with  Wardrop,  that  only  one-third  of  the  blood  that  is  sent 
into  the  innominata  finds  its  way  through  the  extrascalenal  portion  of  the  sub- 
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cLaviau,  the  remainder  Ijeing  destined  for  its  brandies  and  the  carotid  in  equal 
proportions,  what  fact  can  be  adduced  or  principle  laid  down  from  which  we  can 
expect  to  obtain  the  cure  of  an  aneurism  in  close  proximity  to  the  heart,  by  cutting 
olf  so  small  a  proportion  as  one-third  of  the  supply  of  the  blood  sent  into  it  ? 


ANEURISMS  OF  INSTOMINATA  TREATED  BY  LIGATURE  OF  SUBCLAVIAN  ONLY. 


OPERATOR. 

SEX. 

AGE. 

RESULT. 

CAUSE  OF 
DEATH. 

BGilABKS. 

I.DUPUYTREN. 

m. 

40. 

Died  on  ninth 
day. 

Exhaustion, 
following 

cough,  and 
secondary 

hsemorrhage. 

Subclavian  ligatured  immedi- 
ately above  clavicle.  Tumour 
diminished,  but  pulsations 
continued.  Aneurism  of  sub- 
clavian, with  dilatation  of 
innominata  and  aorta. 

2.  Wardeop. 
1827. 

f. 

45. 

Died  two 
years  after 
operation. 

Exhaustion. 

Subclavian  ligatured  beyond 
scaleni ;  the  pulsations  in  and 
size  of  tumour  diminished, 
and  respiration  became  freer ; 
on  the  ninth  day  pulsation  re- 
appeared in  right  carotid,  in 
which  it  had  previously  been 
absent.  (We  may  ascribe 
success  of  operation  to  this 
circumstance.) 

3.  Ladgier. 
1834. 

m. 

57. 

Died  a  month 
after 
operation. 

Asphyxia. 

Vessel  ligatured  immediately 
above  clavicle.  Aneurism  of 
brachio-cephalic ;  aorta  was 
dilated,  and  right  carotid 
obhterated  by  the  pressure  of 
the  tumour. 

4.  Bbooa. 
1862. 

m. 

50. 

Died  six 
months  after 
operation. 

Gangrene  of 
lung. 

Tumour  had  not  much  dimin- 
ished, but  became  harder. 
Afterwards  increased  in  size. 

2.  Ligature  of  the  Carotid  only  (Fig.  256,  p.  58)  has  been  practised  in  ten 
cases,  as  recorded  in  the  annexed  Table,  and  in  one  case  only  does  the  disease 
appear  to  have  been  materially  benefited  ;  and  in  that  instance  the  good 
effects  can  scarcely  be  attributed  to  the  operation,  but  must  rather  be  looked 
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OPERATOR. 

SEX. 

AGE. 

RESULT. 

CAUSE  oy 
death. 

REMARKS. 

1.  Evans. 
1828. 

m. 

30. 

Eecovered  : 
living  in  1863 
— thu-ty-four 
years  after 
operation. 

Tumour  diminished  for  a  few 
days  after  operation,  but  at 
end  of  seven  days  mflammation 
of  the  sac  set  in,  followed  by 
obUteration  of  arteries  of  right 
arm  and  the  branches  of  the 
cai-otid.  At  the  end  of  a  j^ear 
tumour  stiU  existed,  with  con- 
stant pulsation.  Next  year 
the  sac  suppurated,  and  dis- 
charged much  pus. 

•  Besides  the  cases  referred  to  in  this  Tablo,  fatal  oases  are  recorded  by  Ncumeistor  flS JO— deat^ 
on  the  fifth  day) ;  John  Scott  (1834) ;  Dohlhoff  {1837-dciith  on  the  si.Kth  day):  Porta  (1842-death 
in  forty  hours);  Vitardebo  (1843— death  on  the  twenty-first  day);  Rompani  (1844--de.atli  on  the 
twenty-first  day);  and  Adilo.  PirogofT  relates  two  cases  of  recovery  after  hgaturc  ot  the  carotid  for 
aneurism  of  the  innominate  artery. 
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(^continued). 


OPERATOR. 


2.  MOTT. 

1829. 


AGE. 


Aston  Key. 
1830. 


4.  MOBRISON. 

1832. 


Fergusson 
1841. 


I  6.  H0TTON. 

I  1842. 


55. 


61. 


42. 


7.  Campbell. 
1844. 


8.  Wright 
(Montreal.) 

1855. 

9.  Broadbent. 


10.  A.  Newton. 


56. 


47. 


48. 


RESULT. 


CAUSE  OF 
DEATH. 


Died  seven 
months  after 
operation. 


Died  a  few- 
hours  after 
operation. 


Recovei'ed 
from  operation, 
died  twenty 
months  after- 
wards. 

Died  on 
seventh  day. 


Died  on  sixty- 
sixth  day. 


Asphyxia. 


Narrowdng  of 

vertebral 
arteries ;  brain 
not  receiving 
sufficient  blood 
for  its 
functions. 

Suddenly  ; 
cause  not 
stated. 


Pneumonia. 


After  operation,  radial  pulse  on 
affected  side  disappeared ;  and 
tumour  in  neck  was  much  di- 
minished. After  death,  no  ex- 
ternal appearance  of  tumour  ; 
internally  it  was  as  large  as  a 
double  fist. 

Aneurism  of  innominata  and 
of  arch  of  aorta  found.  The 
orifice  of  left  carotid  nearly  oc- 
cluded, and  vertebrals  smaller 
than  natural. 


Aneurism  of  innominata  and 
carotid  found.  Arch  of  aorta 
diseased.  Right  carotid  di- 
lated into  a  sac  as  high  as 
part  ligatured,  and  plugged 
by  dense  fibrinous  laminae. 

Tumoiir  and  pulsation  de- 
creased after  operation.  Tu- 
mour nearly  filled  with  finn 
laminated  coagulum  ;  no  plug 
in  carotid. 


70. 


50. 


Died  on 
nineteenth 
day. 


Died  on 
sixtieth  day. 


Died  on  one 
hundred  and 
fifteenth  day. 

Died  on 
twelfth  day. 


Bronchitis, 
inflammation, 
suppuration, 
and  ulceration 
of  sac  into 
trachea. 

Pneumonia. 


Hemiplegia. 


Tumour  diminished  after  liga- 
ture. Size  and  pulsation  less. 
After  death,  tumour  contained 
purulent  matter,  and  giiimous 
blood  ;  had  opened  into  tra- 
chea. Right  carotid  and  sub- 
clavian contained  firm  coagula. 

Tumoivr  began  to  disappear 
after  the  vessel  was  ligatured. 
After  death,  aneurism  of  inno- 
minata and  transverse  por- 
tion of  arch,  and  dUatation  of 
aorta  as  far  as  diaphragm. 

Tumour-  solidified  by  laminated 
fibrine.  Subclavian  pei-vious, 
with  canal  through  tumour 
leading  to  it. 


Exhaustion, 
from  secondary 
haemorrhage. 

Effusion  into 
chest. 


No  alteration  produced  in  tu- 
mour by  the  ligature.  Second  ■ 
ai-y  hasmorrhage  recurred  seve- 
ral times. 


upon  as  an  elfort  of  nature  to  effect  a  spontaneous  cure,  the  sac  becoming 
inflamed  and  suppurating,  and  the  arteries  of  the  arm  and  head  on  the  side 
affected  undergoing  obliteration.  Key's  patient  died  in  consequence  of  the  left 
carotid  becoming  occluded,  and  the  brain  being  deprived  of  its  proper  supply 
of  blood. 
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3.  In  seven  cases  both  the  Carotid  and  Subclavian  Arteries  have  been  tied 
(Fig.  256).  In  one  of  the  most  favourable  of  these,  that  by  Fearn,  two 
years  elapsed  between  the  ligature  of  the  carotid  and  that  of  the  sub- 


Fig.  254. — Brachio-cephalic 
Aneurism :  Ligature  of  the 
Subclavian  only. 


Fig.  255. — Brachio-cephalic 
Aneurism  :  Ligature  of  the 
Carotid  only. 


Fig.  25G. — Brachio-cephalic 
Aneurism  :  Ligature  of  the 
Subclavian  and  Carotid. 


clavian  ;  the  patient  dying  three  months  after  the  second  operation  ;  the 
sac  was  filled  with  laminated  coagulum,  and  appeared  to  be  undergoing 
spontaneous  cure.  {See  Table,  next  page.)  The  third  case  is  remarkable 
as  being  the  first  instance  in  which  both  the  vessels  were  tied  simultaneously, 
and  from  the  patient  having  lived  for  six  days  after  the  occlusion  of  all 
the  arteries  supplying  the  brain  excej)t  the  left  vertebral.  Heath's  case  is 
remarkable,  as  being  the  first  in  which  simultaneous  ligature  of  both  arteries 
was  followed  by  recovery. 

A  resumS  of  the  cases  of  aneurism  of  the  innominata,  in  which  the  operation 
of  ligaturing  one  or  both  arteries  beyond  the  sac  has  been  performed,  having 
thus  been  given,  the  question  arises  whether  these  operations,  or  any  of  them, 
should  retain  a  place  in  surgery.  This  question  may  be  examined  in  two 
points  of  view  :  1.  As  to  the  principle  on  which  these  operations  are  performed; 
and  2.  As  to  their  results  in  practice.  For  the  success  of  the  distal  operation, 
it  is  requisite  either  that  there  be  no  branch  given  off  from  the  sac,  nor  between 
it  and  the  ligature  ;  or  that  the  current  of  blood  through  the  sac  be  at  least  so 
far  diminished  as  to  admit  of  the  deposition  of  laminated  fibrine  in  suflicient 
quantity  to  fill  it  up,  by  a  process  similar  to  what  happens  in  a  case  of  aneurism 
treated  by  the  Hrmterian  method.  In  order  that  this  may  be  accomplished,  it 
is  certainly  necessary  that  the  greater  portion  of  the  blood  passing  through  the 
sac  be  arrested  ;  for,  if  the  current  that  is  still  kept  up  be  too  free,  the  tumour 
will  continue  to  increase,  as  we  have  seen  happen  in  cases  of  inguinal  aneurism 
in  wMch  the  femoral  artery  has  been  ligatured  below  th^  epigastric  and  the 
circumflex  ilii,  the  current  through  which  has  been  suflicient  to  feed  the  sac  in 
such  a  way  that  a  cure  could  not  be  accomplished.  If,  therefore,  but  one  of 
the  vessels  leading  from  the  brachio-cephalic,  as  the  subclavian  beyond  the 
scaleni,  be  tied,  and  but  a  third  of  the  blood  circulating  througli  the  main 
branch  be  arrested,  are  we  justified  in  hoping  that  the  circulation  through  the 
will  be  so  influenced  by  the  deprivation  of  this  small  quantity,  that  the 


sac 
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remainiijg  two-thiixls  of  the  blood,  whicli  will  stiU  pass  through  for  the  supply 
of  the  carotid  and  the  branches  of  the  subclavian,  will  gradually  deposit  those 
fibrinous  lamiiiEe  by  whicli  obliteration  of  the  tumour  is  to  be  effected  ?  Should 


ANEURISMS  OP  INNOMINATA  TREATED  BY  LIGATURE  OP  CAROTID  AND 

SUBCLAVIAN. 


OPERATOR. 

SEX 

AOE. 

CAROTID 

liqatuiced. 

SOBCLAVIAN 
LIGATUUED. 

REMARKS. 

1.  Fearn. 

f. 

28. 

Aug.  30tli", 
1836. 

Aug.  2nd, 
1838. 

Died  nearly  four  months  after  second 
operation  from  pleurisy.     Sac  of 
aneurism  of  innommata  nlled  witn 
dense  organised  coagulum  ;  except 
a  channel  of  the  size  of  artery  for 
the  passage  of  the  blood. 

2.  WlCKHAM. 

m. 

00. 

Sept.  25th, 
1839. 

Dec.  3rd, 
1839. 

Tumour  diminished  after  ligature  of 
carotid,  and  dyspnosa  ceased  for  a 

time  J    but   symptoms  returning, 
subclavian  was  tied.     Relief  of 

symptoms    ensued  j    but  tumour 

increased,  and  patient  died  two  and 

a  haK  months  after  first  bursting 

of  sac. 

3.  Eossi. 

Carotid  and  subclavian 
simultaneously. 

Death  in  six  days.    Occlusion  of  left 
carotid  and  right  vertebral  arteries  ; 

circulation  of  brain  carried  on  by 

left  vertebral  merely. 

4.  Malgaiqne. 

April  3rd, 
1845. 

Oct.  17th, 
1845. 

Died  on  the  twenty-first  day  after 

+.rip  Hppmirl  nTiPT'a'i'ii OTt       (ifiTnt.ln  on- 

literated  ;  subclavian  still  pervious. 

5.  C.  Heath. 

f. 

32. 

Suhclavian  and  carotid 

Recovery. 

simultaneously. 

Nov.  21st,  1865. 
Subclavian  and  carotid 

6.  J.  C.  Hut- 

m. 

48. 

Death  on  forty-first  day  fi-om  suffo- 

chison 

simultaneously. 

cation  dependent  on  tracheal  ob- 

(Brooklyn.) 

Jan.  16th,  1867. 

struction.    The  aneurism  involved 

the  brachio-ceijhalic,  the  origins  of 
the  carotid  and  subclavian  and  arch 
of  aorta. 

7.  Maunder. 

m. 

37. 

Subclavian  and  carotid 
simultaneously. 
Sept.  18th,  1867. 

Died  on  sixth  day.    Clot  in  aneu- 
rism extended  into  and  choked  the 
aorta. 

we  not  rather  expect  that  the  larger  current  wiU  be  too  powerful  to  allow  the 
formation  of  these  layers,  and  will  continue  to  distend  the  sac  in  such  a  way 
as  to  prevent  its  contraction  1  Surely,  if  the  comparatively  small  and  feeble 
streams  of  blood,  that  pass  through  the  epigastric  and  circumflex  ilii,  are  suffi- 
cient to  interfere  with  the  cure  of  an  inguinal  aneurism  after  the  distal  ligature 
of  the  femoral,  the  strong  current  that  sweeps  through  the  carotid  and  the 
large  branches  springingfrom  the  subclavian,  with  the  full  force  derived  from  close 
proximity  to  the  heart,  will  most  probably  be  sufficient  to  prevent  all  lamination 
in  an  aneurism  of  the  innominata.  That  the  arrest  of  the  circulation  through  one 
of  these  vessels  only  is  not  sufficient  to  influence  materially  the  gi-owth  of  the 
aneurism,  is  evident  likewise  from  what  is  not  iinfrcquently  observed  after 
death  in  cases  of  this  kind — one  or  other  of  the  vessels  being  found  conii^ressed 
and  obliterated  l)y  the  pressure  of  the  sac,  and  yet  no  alteration  in  tlie  tumour 
resulting.  These  cases,  which  are  tolerably  numerous,  would  of  tlimnselves 
have  been  sufficient  to  prove  that  something  more  than  this  amount  of  obstruc- 
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tion  is  required,  in  order  to  effect  proper  stratification  of  fibrine  in  the  8ac  ;  and 
if  we  turn  to  the  result  of  the  eleven  cases  in  which  either  the  carotid  or  the 
subclavian  has  been  ligatured,  we  shall  find  that  in  one  case  only,  that  operated 
on  by  Evans  of  Belper,  has  a  cure  been  effected  ;  and  in  this  instance  how  was 
it  accomplished?  According  to  the  principle  on  which  it  was  attempted  to  be 
>  established  ?  Certainly  not ;  but,  as  wUl  be  seen  by  attention  to  the  detaik  of 
the  case,  and  as  has  already  been  pointed  out  with  much  acuteness  by  Guthrie, 
by  the  accidental  setting  up  in  the  artery  of  inflammation,  which  extended  to 
the  sac,  and  thus  obliterated  it. 

In  the  case  (that  of  Mrs.  Denmark)  in  which  Wardrop  tied  the  sub- 
clavian for  the  cure  of  aneurism  of  the  brachio-cephalic,  there  is  some  reason 
for  doubt  whether  the  arrest  of  the  progress  of  the  tumour  was  owing  to  the 
ligature  of  the  subclavian  artery,  or  whether  it  was  not  much  influenced  by  the 
obstruction  which  existed  in  the  carotid  for  nine  days  after  the  operation, 
during  which  time  so  abundant  a  deposit  of  laminated  fibrine  might  have 
occurred  as  to  arrest  the  progress  of  the  disease  for  some  length  of  time.  In 
this  case,  also,  Gutlirie  supposes  it  probable  that  the  obliteration  of  the  tumour 
might  have  led  to  its  inflammation. 

From  a  careful  consideration  of  aU.  the  circumstances  of  the  cases  in  which 
ligature  of  one  vessel  only  has  been  employed  for  brachio-cephalic  aneurism, 
we  are,  I  think,  fully  justified  in  concluding  that  in  nine  of  the  cases  the  fatal 
result  was  accelerated,  occurring  as  a  consequence  of  the  ligature  of  the  vessel ; 
in  two  the  progress  of  the  disease  was  rii  no  way  kiterfered  with  ;  in  two  it 
was  arrested,  the  patients  living  for  twenty  months  and  two  years  ;  and  ia  one 
case  only  the  disease  was  cured.  The  improvement  in  two  of  the  cases  was  the 
result  of  accidental  circumstances,  which  were  unexpected,  and  unconnected  in 
any  way  with  the  principles  on  which  the  operation  was  undertaken.  These 
results  would  not,  in  my  opinion,  justify  any  Siu'geon  in  again  imdertaking 
either  of  these  operations. 

We  have  yet  to  consider  the  operation  ia  which  both  arteries  are  ligatured. 
This  double  operation  may  either  be  performed  with  an  interval  between  the 
application  of  the  two  ligatures,  sufficient  for  the  establishment  of  collateral 
circulation  ;  or  the  two  vessels  may  be  ligatured  simultaneously.  The  former 
plan  has  been  adopted  in  three  cases ;  the  latter  in  four  ;  not  a  sufficient 
number  for  any  safe  deduction.  In  one  of  the  three  cases  in  which  an  interval 
intervened  between  the  two  operations  (that  by  Feam),  the  timiour  seems  to 
have  undergone  a  cure,  being  filled  with  dense  laminated  fibrine  :  but  the 
patient  died  eventually  of  pleurisy.  In  the  other  case  (by  Wicldiam)  no  good 
results  followed  the  operation,  death  occui-ring  from  bursting  of  the  tumour. 
In  the  four  cases  in  which  both  vessels  were  ligatured  simultaneously,  death 
occurred  in  one  instance  in  consequence  of  the  left  carotid  and  right  vertebral 
being  accidentally  occluded,  and  the  cerebral  cu-culation  being  then  solely 
dependent  on  the  left  vertebral ;  in  another,  that  of  Hutcliison,  from  com- 
Ijression  of  the  trachea  and  consequent  suflbcation  ;  and  in  a  third,  from  the 
aorta  being  diseased  and  plugged  with  clot.  In  one  case  only  (Heath's)  was  the 
operation  followed  by  recovery.  In  Hutchison's  case  there  is  reason  to  believe 
that  the  carotid  only  was  tied,  the  ligatiu'e  having  been  applied  to  the  sheath 
of  the  subclavian  instead  of  to  that  vessel  itself,  which,  after  death  on  the  fortj^- 
first  day,  was  found  plugged  by  old  coagulum,  but  withoiit  any  sign  of  having 
been  tied.  As  I  have  just  said,  these  cases  are  not  sufficiently  numerous  or  free 
from  modifying  circumstances  to  enable  us  to  draw  any  definite  inference  from 
them  :  we  must  therefore  revert  to  the  principle  on  wliich  tliis  operation  should 
be  undertaken.    This  will  differ  materially,  according  to  whether  the  two 
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arteries  are  ligatured  simultaneously,  or  with  a  sufficient  interval  for  the  re- 
establishment  of  collateral  circulation. 

If  an  interval  of  two  years,  as  in  the  first  case,  or  even  of  t^-o-ancl-a-half 
months,  as  in  the  second  instance,  be  allowed  to  elapse  between  the  ligature  of 
the  carotid  and  that  of  the  subclavian,  the  operation  reduces  itself  essentially  to 
that  of  the  Hgature  of  a  single  artery,  which,  as  has  already  been  shown,  is 
insufficient  to  induce  those  changes  in  the  sac  that  are  necessary  for  the  accom- 
plishment of  a  ciu-e.    If  the  patient  survive  the  effect  of  the  ligatoe  of  the 
carotid  for  a  few  weeks,  sufficient  time  will  have  been  afforded  for  the 
proximal  end  of  the  subclavian,  the  vertebral  artery,  and  the  thyroid  axis 
to  take  upon  themselves  a  great  increase  of  development  —  the  coilaterai 
circulation  being  carried  on  by  them  and  not  by  the  left  carotid  ;  so 
that,  by  the  time  that  the  subclavian  comes  to  be  ligatured  beyond  tlie 
scaleni,  the  sac  wiU  stiU  continue  to  be  traversed  by  a  current  of  blood 
for  the  supply  of  the  branches  of  the  subclavian,  dilated  to  much  beyond 
their  normal  size,  in  consequence  of  the  task  of  supplying  the  right  side 
of  the  neck,  face,  head,  and  brain  being  pi-incipaUy  thrown  upon  them. 
This  current  through  the  proximal  end  of  the  subclavian,  increased  as  it 
will  have  been  by  the  whole  of  that  blood  which  is  destined  to  supply  the 
place  of  that  which  should  pass  by  the  carotid,  wiU  place  the  sac  in  nearly 
the  same  condition  as  it  was  before  the  ligature  ;  and  will  consequently,  for 
the  reason  that  has  already  been  given,  be  too  powerful  for  us  to  expect  a 
cure  to  take  place  in  the  course  of  its  stream. 

It  now  remains  for  us  only  to  consider  the  simultaneous  ligature  of  both 
vessels— an  operation  that  has  been  performed  four  times.  In  reasoning  upon 
the  simultaaeous  ligature  of  the  two  vessels,  we  must  consider  two  points  :— 
1.  In  what  condition  do  we  place  the  sac  ?  2.  Is  the  danger  of  the  patient 
much  increased  ?  , .  . 

So  far  as  the  sac  is  concerned,  it  is  impossible  to  place  it  in  a  better  condition 
for  the  deposit  of  fibrinous  matter ;  two-thirds  of  the  blood  flowing  through 
it  being  arrested,  and  that  only  traversing  it  which  is  destined  for  the 
supply  of  the  branches  of  the  subclavian.  It  is  by  no  means  improbable 
that  even  this  stream  may  yet  be  too  large  and  forcible  to  allow  the  process 
of  occlusion  to  take  place,  yet  it  is  impossible  stiU  further  to  diminish  it ;  and 
if  the  aneurism  be  sacculated,  and  project  from  one  side  of  the  artery,  particu- 
larly to  its  internal  or  mesial  aspect,  it  is  by  no  means  impossible  that  it  may 
be  sufficiently  removed  from  the  stream  to  allow  of  consolidation  of  its 
contents. 

"Would  it  add  to  the  danger  of  the  patient  to  ligature  these  two  vessels 
simultaneously  rather  than  separately  ?  I  think  not.  If  the  risk  of  a  double 
operation  is  to  be  incurred,  I  cannot  think  that  it  would  be  positively  increased 
by  the  two  being  performed  at  once,  instead  of  at  separate  intervals  ;  the  whole 
of  the  vessels  that  serve  to  maintain  the  collateral  circulation  in  the  head  and 
upper  extremity— the  vertebral,  inferior  thyroid,  suprascapular  and  posterior 
scapular,  and  cervical — being  left  without  iaterference. 


ANEURISM  OF  THE  CAROTID  ARTERY. 
Aneurismal  Varix  of  .  THE  Garotid  Artery  and  of  the  Jugular 
Vein,  as  the  result  of  pimctures  and  stabs  in  the  neck,  has  been  met  with  in  a 
sufficient  number  of  instances  to  establish  the  signs  and  treatment  of  such  a 
condition  ;  and  an  instance  is  related  by  Mackmurdo,  in  which  a  communication 
was  established  between  these  vessels  as  the  result  of  disease  ;  but  I  am  not 
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acquainted  with  any  case  of  Varicose  Armirism  of  these  vessels  having  "been 
recorded.  The  Sicjns  of  aneuiismal  varix  in  this  situation  present  nothing 
peculiar  ;  and  the  Treatment  must  he  entirely  of  a  hygienic  character,  no 
operative  uiterference  heing  likely  to  he  attended  hy  any  but  a  fatal  result.  It 
is  the  more  desirable  not  to  interfere  in  these  cases,  as  the  disease  does  not 
appear  to  shorten  life. 

Spontaneous  Aneurism  of  the  Carotid  is  not  of  very  imfrequent  occur- 
rence :  in  Crisp's  table  of  551  aneurisms,  25  were  of  the  carotid ;  and  it 
ranks  in  order  of  frequency  between  those  of  the  abdominal  aorta  and  of  the 
subclavian.  It  occurs  more  frequently  in  the  female  than  any  other  external 
aneurism  ;  thus,  of  the  25  cases  aUuded  to,  12  were  in  women,  owing  probably 
to  its  seldom  being  the  result  of  violence,  but  generally  arising  from  disease  of 
the  coats  of  the  vessel.  This  aneurism  is  also  remarkable  as  occxirring  at  earlier 
ages  than  most  others  :  thus,  Hodgson  has  seen  it  in  a  girl  of  ten  ;  and  Sykes, 
of  Philadelphia,  in  one  of  eighteen.  The  right  carotid  is  much  more  commonly 
affected  than  the  left,  and  the  upper  portion  of  the  vessel  than  the  lower  ; 
indeed,  the  bifurcation  is  the  most  common  seat  of  aneurismal  dilatation.  The 
root  of  the  right  carotid  not  uncommonly  is  dilated  ;  but  I  have  never  seen  or 
heard  of  a  case  in  which  the  left  carotid,  before  emerging  from  the  chest,  has 
been  alfected. 

Symptoms. — A  carotid  aneurism  ia  the  early  stage  presents  itself  as  a  small, 
ovoid,  smooth  tumour,  with  distinct  pulsation  and  bruit,  and  a  well-circimi- 
scribed  outline.  It  is  commonly  soft  and  compressible,  diminishing  in  size  on 
pressure,  and  expanding  again  with  the  usual  anemismal  dilatation.  As  it 
increases  in  size,  it  becomes  more  soHd,  occasions  shooting  pains  in  the  head 
and  neck,  and,  by  its  pressure  on  the  pharynx,  oesophagus,  and  larynx,  produces 
difficulty  in  deglutition  and  respiration  :  sometimes  the  salivary  glands  are 
much  irritated.  After  a  time,  the  cerebral  circulation  becomes  interfered  with, 
giving  rise  to  giddiness,  impaired  vision  of  the  corresponding  eye,  noises  in  the 
ear,  and  a  tendency  to  stupor.  These  symptoms  may  each  be  owing  to  com- 
pression of  the  jugular,  or  to  difficulty  in  the  transmission  of  the  blood  tlirough 
the  tumour.  The  size  that  these  aneurisms  may  attain  varies  greatly  :  usually 
they  are  confined  to  the  space  under  the  angle  of  the  jaw,  but  not  unfrequently 
they  may  occupy  the  greater  part  of  the  side  of  the  neck.  If  they  be  allowed 
to  increase  without  interference,  death  may  happen,  either  by  rupture  exter- 
nally, or  into  the  pharynx  or  oesophagus  ;  by  asphyxia,  from  pressure  on  the 
larynx  or  recurrent  nerve  ;  or  hy  starvation  from  compression  of  the  oeso- 
phagus. 

Diagnosis. — The  diagnosis  of  carotid  aneurism  is  without  doubt  more  diffi- 
cult than  that  of  any  other  form  of  external  aneurism  :  the  best  proof  that  it 
is  so,  may,  I  think,  be  found  in  the  fact  that,  of  the  cases  in  which  the  carotid 
artery  has  been  ligatui-ed  for  supjDosed  aneurism  of  it  or  its  branches,  in  several 
instances  no  such  disease  existed  —  solid  cysts,  or  other  tumoui's  of  the 
neck,  having  been  mistaken  for  aneurism,  and  this  by  Surgeons  of  great  and 
acknowledged  repute. 

The  diagnosis  of  aneurism  of  the  lower  part  of  the  carotid  from  similar 
disease  of  other  arteries  at  the  root  of  the  neck,  as  of  the  subclavian,  vertebral, 
and  brachio-cephalic,  and  the  arch  of  the  aorta,  is  surrounded  by  difficulties, 
which  can  only  be  cleared  up  by  a  careful  stethoscopic  examination  of  tlie  part. 
In  some  aneurisms  of  the  arch  of  the  aorta,  the  sac  rises  up  into  the  neck,  so 
as  closely  to  simulate  a  carotid  aneurism,  as  in  the  annexed  cut  (Fig.  257);  and 
tliis  gi'eatly  increases  the  difficulty  of  the  diagnosis.  Tlie  principal  affections  of 
the  neck,  however,  with  which  aneurism  of  the  carotid  may  he  confoimded,  are 
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Fig.  257. — Aneurism  of  the  Arch 
of  the  Aorta,  simulating  Carotid 
Aneurism. 


vai-ix  of  the  internal  jugular  vein,  enlarged  lymphatic  glands,  abscess,  tumours, 
cvsts  in  the  neck,  and  pulsating  bronchocele.  .        .  n  • 

'kom  varix  the  diagnosis  may  readily  he  made  hy  attention  to  the  follo^v^ng 
circimistances  :  that  in  varix  the  tumour  is  always  soft,  does  not  pulsate 
expansively,  and  diminishes  in   size  durmg  a 
deep  inspiration,  and  on  compressing  the  vein  on 
its  distal  side. 

Glandular  tumours  of  the  neck  are  often  very 
difficult  to  distingiiish  fi-om  anem-ism,  more  par- 
ticulai-ly  when  the  artery  passes  through  and  is 
embi-aced  by  the  tumour,  so  that  the  whole  mass 
distinctly  moves  at  each  pidsation.  In  these  cases 
also  there  may  he  an  apparent  diminution  ia  the 
size  of  the  tumour  on  compression,  by  the  artery 
within  it  being  emptied,  or  by  the  growth  re- 
cediag  into  some  of  the  areolar  interspaces  of  the 
neck.  But  ru  the  great  majority  of  iastances, 
attention  to  the  globular,  oval,  and  nodulated 
feel  of  glandular  swellings,  the  possibility  of 
raising  them  up  and  pushing  them  away  from 
the  vessel,  which  may  best  be  done  by  feeling 
the  carotid  with  the  ends  of  the  fingers  of  one 
hand,  and  then  pressing  upon  the  tumour  with 
the  other,  will  clear  up  the  true  nature  of  the 
case. 

From  ahscess  of  the  neck  the  diagnosis  must  be  made  on  general  principles. 
The  coexistence  of  ill-defined  hardness  and  of  enlargement  of  the  glands,  of 
an  inflamed  state  of  the  sMn,  the  ready  detection  of  fluctuation,  and  the 
absence  of  expansive  pulsation  in  the  tumour,  will  show  that  it  is  not 
aneurismal,  however  similar  its  other  characters  may  be.     It  is  also  of 
importance  to  observe  that  an  aneurism  that  fluctuates  is  always  forcibly 
distended  with  strong  pvdsation,   and  can  be  materially  diminished  by 
pressure,  neither  of  which  circumstances  can  possibly  occur  iu  abscess.  But 
if  abscess  may  be  mistaken  for  aneurism,  the  converse  also  holds  good  ;  and 
an  aneurism  may,  unless  care  be  taken,  he  mistaken  for  abscess — a  far  more 
fatal  error.    And  there  is  one  variety  of  false  aneiudsm,  that  to  which  Listen 
has  iavited  special  attention,  against  which  the  Surgeon  must  be  carefully  on 
his  guard,  on  account  of  the  many  points  of  resemblance  between  it  and 
aneurism  :  I  mean  the  case  in  which  an  artery  has  given  way  into  the  sac  of 
an  abscess.    In  this  case,  fluctuation  and  pidsation  wUl  exist,  although  not 
perhaps  of  a  distending  kind.    An  important  diagnostic  mark  will  be,  how- 
ever, that  the  outline  of  an  aneurism  is  distinctly  defined  and  limited,  while 
that  of  an  ahscess  never  is.    Aneurism  of  the  internal  carotid  has  been  found 
by  Syme  to  simulate  very  closely  abscess  of  the  tonsils. 

Tumours  of  various  kinds— carcinomatous,  fatty,  and  elastic — ^may  occur 
in  the  neck,  and  cause  some  little  embarrassment  in  tlie  diagnosis  from 
aneurism  :  thus  Lisfranc,  O'Reilly,  and  Kerr  of  Aberdeen  have  recorded 
cases  in  which  the  artery  has  been  ligatured  in  such  cases  by  mistake  for 
aneurism.  The  diagnosis  of  such  tumours  as  these  must  he  eftected  on 
ordinary  principles.  I  have  in  several  instances  met  with  a  small,  hard, 
distinctly  circumscribed  tumour,  lying  directly  upon  the  carotid  artery,  and 
apparently  connected  with  it  and  receiving  pulsation  from  it,  usually  pro- 
duced by  a  fit  of  coughing  or  laughing.    This  tumour,  with  the  true  nature 
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of  whicli  I  am  unacquainted,  remains  stationary,  and  does  not  require  any 
operative  interference. 

The  thyroid  hody  is  not  unfrequently  the  seat  of  pathological  changes,  that 
have  been  and  may  he  mistaken  for  aneurism.    These  consist  chiefly  in  a 
limited  circumscrihed  enlargement  of  one  of  the  lohes  of  the  gland,  which 
extends  lateraHy  over  the  common  carotid,  and  receives  pulsation  from  it. 
The  most  puzzling  cases,  however,  and  those  in  which  mistakes  may  most 
easily  he  made,  are  instances  of  pulsating  broncliocele,  in  which  these  tumours 
have  an  active  and  independent  pulsation  or  thrill.     In  these  instances, 
however,  there  are  three  points  that  will  almost  invariably  enable  the 
Surgeon'  to  effect  the  diagnosis.     Thus  the  tumour,  although  principally 
confined  to  one  lateral  lobe,  always  affects  the  isthmus  more  or  less.  Then 
aaain,  in  bronchocele,  that  portion  of  the  tumour  is  most  firmly  fixed  which 
stretches  towards  the  mesial  line  ;  whilst  in  carotid  aneurism  the  firmest 
attachment  is  under  the  stemo-mastoid  muscle.    The  third  point  of  differ- 
ence is  that,  on  desiring  the  patient  to  make  an  effort  at  deglutition,^  the 
enlarged  thyroid  body  moves  with  the  pharynx  and  trachea,  and  when  it  is 
raised  from  the  neighbourhood  of  the  vessels,  the  pulsation  in  it  ceases, 
whilst  no  effect  is  produced  on  an  aneurism.    Cysts  in  the  thyroid  hody^  are 
of  more  common  occurrence  than  pulsating  bronchoceles,  and  sometimes 
equaUy  difficult  of  diagnosis.    Dupuytren  has  pointed  out  that,  when  these 
cysts  are  tapped,  the  pulsation  often  becomes  stronger,  and  the  flmd,  which 
on  first  flowing  is  of  a  serous  character,  may  at  last  become  pure  arterial 
blood,  so  that  the  Surgeon  may  suspect  that  he  has  punctured  an  aneurismal 

tumour.  . 

Aneurisms  of  the  carotid  are  usuaUy  of  slow  growth,  and  may  sometimes 
exist  for  a  considerable  number  of  years  without  giving  rise  to  any  special 
inconvenience  :  this  is  more  particularly  the  case  when  they  are  seated  at  the 
bifurcation  of  the  artery ;  when  at  the  root,  they  are  more  likely  to  be  attended 
by  iniurious  pressure-effects. 

TREATMENT.-Since  the  time  when  Sir  A.  Cooper  first  ligatured  the  carotid, 
in  1805,  the  only  means  on  which  the  Surgeon  relies  for  the  ciire  of  aneurism 
of  this  vessel  is  deUgation  of  the  artery  at  a  distance  from  the  sac.  When 
the  aneurism  is  so  situated  that  a  sufficient  extent  of  healthy  vessel  exists 
between  the  sternum  and  the  base  of  the  tumour  to  admit  of  the  application 
of  a  ligature,  the  Hunterian  operation  may  be  practised.  however,  tne 
root  or  lower  portion  of  the  artery  be  so  involved  that  there  is  no  room  to 
apply  the  ligature  between  the  heart  and  the  seat  of  the  disease,  the  distal 
operation  may  be  performed. 

Ligature  of  the  CAROTiD.-When  the  Surgeon  can  choose  the  seat  at 
which  to  ligature  the  artery,  he  usuaUy  selects  the  part  of  the  vessel  which 
bisects  the  angle  formed  by  the  anterior  edge  of  the  sterno-mastoid  with  the 
omo-hyoid  muscle.  The  artery  is  reached  by  making  an  incision,  about  three 
inches  long,  over  its  course  upon  the  anterior  edge  of  the  sterno-mastoid, 
wMch  is  it  directing  line  and  a  sm-e  guide  to  the  artery.  After  dividing 
the  integument,  the  subcutaneous  fascia,  and  areolar  tissue,  the  sheath  of 
the  vessd  is  exposed.  This  must  then  he  carefully  opened,  -y  Wh^ 
the  descendens  noni  being  avoided,  and  the  ligature  passed  f^o^^  y^liout 
inwards,  between  the  vein  and  artery.  In  perforiniiig  *  '^^^^ 
cutaneous  vessels  are  occasionally  wounded,  which  may  bleed  rather  treei}  , 
if  so,  they  should  be  ligatured.  When  the  sheath  is  opened  the  jugu  ai 
vein  sometimes  sweUs  up  considerably,  so  as  to  obscure  the  artery ;  dui  oy 
being  drami  aside  with  a  retractor,  or  repressed  by  the  assistant  s  finger,  all 
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difficulty  from  this  soiu-ce  -nnll  cease.  The  pneumogastric  nerve  ia^>t  s^e^ 
being  drawn  aside  with  the  vein.  If  the  anemism  have  attain^j^^^ry 
considerable  size,  extending  low  in  the  neck,  and  not  leaving,  perhapis,^^ 
than  one  inch  of  clear  space  above  the  clavicle  for  the  Surgeon  to  operate  m, 
the  difficulties  are  necessarily  very  greatly  increased  ;  and  here  the  best  plan 
■will  be  to  divide  the  tendon  of  the  sterno-mastoid  muscle,  so  as  to  give  addi- 
tional space.  The  external  portions  of  the  sterno-hyoid  and  sterno-thyroid 
muscles  may  likewise  be  cut  across  for  the  same  purpose.  The  jugular  vein  in 
this  situation  lies  considerably  to  the  outside  of  the  artery. 

After  ligature  of  the  carotid  artery,  the  blood  is  so  freely  conveyed  to  the 
distal  side  of  the  vessel,  by  the  free  communication  subsisting  between  the 
arteries  of  opposite  sides  within  the  cranium,  that  a  continuance  and  return 
of  pulsation  in  the  sac  is  of  common  occurrence.  This  condition,  however, 
usually  disappears  after  a  time  by  the  gradual  consolidation  of  the  tiunour, 
and  indeed  may  generally  be  looked  upon  as  a  favourable  sign  ;  being  very 
seldom  associated  with  those  cerebral  symptoms  that,  as  will  immediately  be 
explained,  commonly  prove  fatal  after  this  operation.  It  is  interesting  to 
observe  that  the  collateral  supply,  after  the  ligatiire  of  the  common  carotid, 
is  not  afforded  by  any  of  the  branches  of  the  corresponding  vessel  of  the 
opposite  side,  but  by  the  subclavian  artery  of  the  same  side.  In  a  case 
related  by  Porter,  in  which  the  right  carotid  had  been  tied,  the  subclavian 
and  vertebral  arteries  on  the  same  side  were  enlarged  to  at  least  double 
their  natural  diameters,  and  the  chief  communications  outside  the  skull 
took  place  between  the  superior  and  inferior  thyroid  arteries,  wliich  were 
enlarged  ;  whilst  inside  the  cranium  the  vertebral  took  the  place  of  the 
internal  carotid. 

Suppuration  of  the  sac  is  not  of  very  uncommon  occurrence  after  the 
ligature  of  the  carotid  for  aneurism — sometimes  even  after  so  considerable 
an  interval  as  eight  months,  as  happened  in  a  case  related  by  Post.  In  the 
majority  of  these  instances,  the  patient  eventually  does  well  ;  but  death  may 
result  by  the  tumour  pressing  upon  the  pharynx  and  larynx,  or  by  the 
occurrence  of  secondary  haemorrhage,  which  may  take  place  either  from  the 
part  to  which  the  ligature  has  been  applied,  or  from  the  suppurated  sac.  In 
the  first  instance,  it  usually  occiu's  about  the  period  of  the  separation  of-rne 
ligature  ;  in  the  second,  it  may  happen  at  a  considerably  later  period,  even 
after  many  weeks.  Besides  these,  which  may  be  looked  upon  as  the  OKlinary 
accidents  following  the  application  of  a  ligature  for  anei;rism,  deligation  of 
the  carotid  artery  occasionally  gives  rise  to  serious  and  even  fatal  disturbance 
of  the  circulation  within  the  cranium. 

Effect  on  the  Brain  of  Ligature  of  one  or  both  Carotids. — Many  experiments 
have  been  made  by  Mayer,  Jobert,  and  others,  upon  the  lower  animals,  with 
the  view  of  determining  the  effect  produced  on  the  brain  by  the  ligature  of 
the  carotid  arteries.  But  the  deductions  from  these  are  of  no  value  whatever 
when  applied  to  the  human  subject,  for  the  simple  reason  (which  appears  to 
have  been  strangely  overlooked),  that  in  many  of  the  lower  animals  on  which 
the  observations  were  made,  as  the  dog  and  rabbit  for  instance,  the  common 
carotid  arteries  are  of  secondary  importance  so  far  as  the  cerebral  circulation 
is  concerned,  being  destined  principally  for  the  supply  of  the  external  parts 
of  the  head — the  brain  deriving  its  chief  supply  from  the  vertebrals  ;  whilst 
in  other  animals,  as  the  horse,  the  brain  derives  nearly  the  whole  of  its  blood 
from  the  carotids,  and  but  a  very  small  quantity  from  the  vertebrals.  Hence, 
in  one  case  the  carotids  may  be  ligatured  without  danger,  whilst  in  the  other 
their  deligation  is  inevitably  fatal.    The  statistics  of  ligature  of  the  carotid 
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in  the  human  subject  have  been  collected  hy  Norris,  Ehrmann,  and  others ; 
and  recently  by  Pilz  of  Breslau  (Archiv  fur  Klinische  Chirurgie,  1868),  who 
has  collected  600  cases  of  the  operation,  including  27  in  which  the  artery 
was  tied  on  both  sides.  The  causes  wliich  led  to  the  operation  were,  haemor- 
rhage, in  228  cases ;  aneurism,  in  87  ;  erectile  and  other  tumours,  142  ; 
extiipation  of  tumours,  71  ;  cerebral  affections  (epilepsy,  &c.)  34  ;  and  in  138 
instances  the  distal  operation  was  performed  for  aneurisms  of  the  aorta  and 
innominate  artery.  In  the  228  cases  of  ligature  for  haamorrhage,  the  pre- 
sence of  cerebral  symptoms  is  noted  in  69  out  of  167 — ^no  infoimation  being 
given  iu  regard  to  61  ;  and,  in  these  69  cases,  death  took  place  in  40. 
Excluding,  however,  these  from  calculation,  inasmuch  as  the  brain-disoi'der 
may  have  been  in  many  due  to  the  hfBmorrhage  rather  than  to  the  operation, 
we  derive  from  Pilz's  statistics  the  following  table,  showing  the  propor- 
tionate frequency  of  the  occurrence  of  cerebral  disease  and  of  deaths  from 
this  cause. 

TABLE  OF  LIGATURE  OP  CAROTID  FOLLOWED  BY  CEREBRAL  DISEASE. 


CAUSE  OF  OPERATION. 


Aneurism  . 

Erectile  and  other  Tumours 
Extirpation  of  Tumoui-s 
Cerebral  Affections 
Distal  Operation 


NCMBEn 
OF 
CABGS. 

CASES  IN 
WHICH  CERE- 
BRAL AFFEC- 
TION 

ENSUED. 

DEATHS  FROM 
CEREBRAL 
DISEASE. 

DEATHS 
FROM  ALL 
CAUSES. 

NO  RECORD 
REGARDING 
CEREBRAL 
SYMPTOMS. 

87 

32 

16 

31 

6 

142 

32 

20 

49 

3 

71 

13 

8 

25 

8 

34 

8 

1 

3 

38 

11 

"i 

25 

0 

372 

96 

51 

131 

19 

By  this  it  will  be  seen  that  the  most  common  cause  of  death  after  ligature 
of  the  carotid  is  cerebral  disease  induced  by  the  operation  (as  was,  I  believe, 
first  pointed  out  by  Chevers)  :  and  that  this  result  appears  to  have  been 
relatively  more  frequent  after  the  distal  than  after  the  Hunterian  operation, 
if  to  these  cases  we  added  14  cases  in  which  the  brachio-cephalic  ai'tery  was 
ligatured,  we  get  a  total  of  386  cases,  of  which  96  were  attended  by  cerebral 
sympton.- ;  or,  as  nearly  as  possible,  25  per  cent. 

'  We  should  necessarily  expect  that,  in  those  cases  where  both  vessels  had  been 
ligatured,  there  would  be  a  greater  tendency  to  cerebral  distm-bauce  than 
in  those  in  which  only  one  had  been  deligated.  It  would  however  appear,  as 
is  shown  by  the  foUowing  table  (p.  67),  that  of  twenty-seven  instances  in 
which  the  double  operation  has  been  performed,  death  is  recorded  to  have 
happened  but  in  two  cases  from  this  cause  ;  whUe  in  another,  in  which  con- 
vulsions took  place,  a  fatal  result  did  not  occur,  and  tliree  other  cases  were 
attended  by  mere  temporary  distiu-bance  of  vision.  In  the  only  case  (that  of 
Mott,  No.  16)  where  both  carotids  were  ligatured  sinmltaneously,  mth  an 
interval  of  only  a  few  minutes  between  the  operations,  coma  and  death 
result  6cl. 

After'  a  careful  examination  of  this  subject,  I  tliink  we  are  warranted  in 
coming  to  the  foUowing  conclusions.  1.  Ligature  of  one  carotid  ai-tery  is 
followed  by  cerebral  disturbance  in  more  than  one-fourth  of  the  cases,  above 
one-half  of  which  are  fatal.  2.  When  the  two  carotids  are  ligatured  with  an 
interval  of  sovie  days  or  weelcs,  the  operation  is  not  more  frequently  followed 
by  cerebral  distvu-bance  than  when  only  one  is  tied.    3.  Pathological  investi- 
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gation  has  shoAvn  that,  if  the  vessels  be  gradually  and  successively  obliterated, 
the  patient  may  live,  although  one  carotid  and  one  of  the  vertebral  arteries 
have  been  occluded  by  disease  and  the  other  carotid  ligatured,  as  in  a  case 
related  by  Rossi.    4.  As  in  a  case  recorded  by  Davy,  an  individual  may  even 


CASES  OF  LIGATUKE  OF  BOTH  CAROTIDS. 


OPERATOR. 

AGE. 

DISEASE. 

dates  of  LIOATUIIE. 

RESULTS. 

1. 

DffPnYTREN 

Aneurism  by 

Right  carotid  tied  by  Dupuy- 

DeUrium,  hemi- 

and 

anastomosis  of 

tren  in  1819 ;  left  by  Robert 

plegia   of  left 

BOBEBT. 

scalp. 

for  extension  of  disease,  in 

side,  and  death. 

1857. 

2. 

Macgill. 

... 

Fiingous  tumour 
of  both  orbits. 

Interval  of  a  month. 

Recovered. 

3. 

TJlljian. 

20 

Erectile  tumour 

Left  tied  first,  18 2-3  ;  ngnt 

• 

Death  on  third 

of  orbit. 

one  year  afterwards. 

day  by  hemor- 

rhage. 
Recovered. 

4. 

MCSSET. 

20 

Anpnrism  bv 
anastomosis  of 
scalp. 

Left  carotid,  Sept.  20  j  right 
carotid,  Oct.  2,  1827. 

5. 

MOller. 

ik 

Erectile  tumour. 

Sept.  13,  1831,  and  Jan.  28, 

Recovered. 

1832. 

6. 

Preston. 

50 

Epilepsy  ;  Hemi- 
plegia. 

Right  carotid  tied  Aug.  23  ; 
left  carotid,  Not.  14,  1831. 

Recovered. 

7. 

Preston. 

24 

Partial  paralysis 

Bight  carotid,  Sept.  7  ;  left, 

Recovered. 

and  headache. 

Oct.  10,  1831. 
Tied  at  interval  of  month. 

8. 

Preston. 

Epilepsy. 

Recovered. 

9. 

KUHL. 

53 

Aneurism  by 
anastomosis  of 
scalp. 

Left  carotid,  May  24,  1834  ; 
light  on  Aug.  4,  same  year. 

Recovered  :  con- 
vulsions after 
each  operation. 

10. 

F.H.  Hamil- 

18 

l^nilpTmv 

Right  carotid,   Aug.  1838 ; 

Recovered. 

ton. 

left,  March,  1839. 

11. 

Velpeau. 

29 

Aneurism  by 
anastomosis  of 
both  orbits. 

Right  carotid  first,  August, 
1839  ;    left,   about  three 
months  afterwards. 

Recovered. 

12. 

PiROGOFP. 

20 

Hiemorrhage  from 
aneurism  by 
anastomosis  of 
scalp. 

Left  carotid,  Jan.  16,  1843  ; 
right,  Jan.  9,  1844. 

Headache  and 
vomiting  after 
each  operation  : 
recovei'y. 

13. 

Ellis. 

21 

Secondary  hsemor- 
rhage  following 
gunshot  wound  of 
tongue. 

Interval    of  four-and-a-haK 
days. 

Cured. 

14. 

J.  M.  War- 

REN. 

23 

Erectile  tumour 
of  face. 

Tied  left,  October  5  ;  right, 
Nov.  7,  1845. 

Cured. 

15. 

BOBERT. 

... 

Aneurism  by 
anastomosis  of 
forehead. 

Left  on  Jime  5,  1846  ;  right 
on  Feb.  22,  1847. 

Headache  :  tem- 
porary disturb- 
ance of  vision  : 
recovery. 

16. 

MoTT. 

Oarcinoma  oi 
parotid. 

interval  oi  niteen  minutes. 

Coma,  and  death 
in  24  hours. 

17. 

MoTT. 

Epilepsy. 

Interval  of  half  a  year. 

Recovered, 

(Second  case.) 

18. 

Blackman. 

15 

Fungus  of  nasal 
fossae. 

Right  first ;  left,  three  weeks 
later. 

Temporary  loss  of 
vision  of  left  eye: 
recovery. 

19. 

MoSSElf. 

19 

Erectile  tumours. 

Left  first ;  right,  one  month 
after. 

Temporary  de- 
rangement of 
vision  :  reco- 

20. 

Reynolds 

Aneurism  by 

Right  carotid  tied  by  Reynolds 

very. 

Recovery. 

and 

anastomosis. 

in  1844  ;  left  by  Van  Burcn 

Van  Boren. 

in  1850. 

F  2 
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CASES  OF  LIGATUBK  OP  BOTH  CAROTIDS — {continued). 


OPERATOR. 


21.  Pakker. 

22.  Wood. 


23.  G.  C.  E. 

"Weber. 

24.  Carnoohan. 


25.  longmore. 

26.  Billroth. 


45 


53 


Carcinoma  of 

antrum. 
Bncephaloid  of 
antrum. 


DATES  OF  LIOATUBB. 


Interval  of  thirty-two  days. 

[Eight  carotid,  July  18  ;  left, 
Dec.  26,  1856. 


heshlts. 


20 


27 


27.  BtJENQER. 


34 


Epilepsy. 

Large  morbid 
growth  of  face 
(elephantiasis). 
Grun-shot  wound. 

Ulceration  of 
carotid  from 
syphilitic  caries 
of  petrous  bone  ; 
Haemorrhage. 


Aneurism  by 
anastomosis  and 
wound. 


Left  carotid,  Dec.  2  ;  right, 
Dec.  19,  1857. 

Right  carotid  tied,  Nov.  1858  : 
left,  June,  1859. 


Death. 

After  second  ope- 
ration the  tu- 
mour diminish- 
ed :  then  diar- 
rhoea, rigors,  de 
lirium,  exhaus 
tion,  and  death 
on  sixtieth  day. 
Recovered. 


Right,  May  12,  1863  ;  left, 

May  18. 
Right  carotid,  Dec.  13  ;  left, 
Dec.  26,  1864. 


Left  tied  for  the  aneurism ;  five 
years  afterwards  the  right, 
for  a  suicidal  wound. 


Cured. 


Death  in  thirty- 
eight  hours. 

Return  of  hsemor- 
rhage  on  six- 
teenth day  : 
death  from  ex- 
haustion : 
cerebral  symp- 
toms. 

Disorganisation 
of  right  eye  : 
recovery. 


Uve  for  a  considerable  time,  thougla  botli  carotids  and  both  vertebrals  be 
occlnded-tbe  cerebral  circulation  being  maintained  tlirongh  the  medimn  oi  the 
anastomoses  of  the  intercostals  and  internal  mammary  arteries.  5.  The  reason 
why  more  or  less  extensive  obstruction  by  disease  of  the  axteries  leadmg  to  the 
brain  may,  as  appears  from  pathological  records,  be  unattended  by  cerebral 
disturbance,  wHle  this  so  frequently  foUows  ligatm-e,  lies  (as  has  been  pomted 
out  by  PHz),  that  in  the  former  case  the  obstruction  is  gradual,  so  that  the 
collateral  circulation  has  time  to  be  estabHshed,  wMe  m  the  latter  the 

interruption  is  sudden.  „„,.„f4Jc. 

The  Cerebral  Symptoms  that  arise  from  the  ligature  of  one  or  both  caiotids 
may  be  such  as  depend  upon  a  diminished  supply  of  blood  sent  to  the  brain  ; 
consisting  of  twitchings,  tremblings  or  convulsive  movements,  syncope  or 
giddiness,  with  paralysis,  sometunes  with  complete  hemiplegia  of  the  side 
opposite  to  that  of  the  Hgatured  vessel,  ti-oubled  vision,  and  deafness.  In 
oSier  cases  they  appear  to  arise  from  increased  ^^^^^^^^^'l^^^^^^ 
drowsiness,  stupor,  coma,  and  apoplexy  supervemng.  To  a  third  ordei  ot 
^m™ms  belong  those  that  are  of  an  inflammatory  character,  usually  coming 
rvTi  n  few  houTS  after  the  operation. 

The  'ause  of  these  symptoms  is  certainly  the  distuiW  of  the  cereln-a 
cir  Ition,  induced  by  the  ligature  of  the  carotid.    Wn  a  -siderab^ 
portion  of  the  supply  of  blood  to  the  bram  is  suddenly  cut  oft,  *  o 
symptoms  may  ensue-one  immediate,  the  other  remote.     "^^H  '—^l 

spnptoms  are  those  that  generaUy  result  fro-/-f -^^Vof  thev  co^^^ 
brain,  consequent  upon  too  small  a  supply  of  arterial  W^^.'^'  /hj  consist 
of  syUpe,  trembling,  twitches,  giddiness,  impairment  of  ^^f  ' 
hemiplegia.    After  this  condition  has  been  maintained  for  a  few  days,  the 
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nutrition  of  the  organ  becomes  materially  affected,  and  softening  of  the 
cerebral  siibstance  takes  place  ;  giving  rise  to  a  new  and  more  serious  set 
of  symptoms  indicative  of  this  pathological  condition,  such  as  convulsions, 
paralysis,  and  death.  In  other  cases  congestion  may  come  on,  either  by  the 
interference  with  the  return  of  blood  through  the  jugular  vein,  or  as  a  con- 
sequence of  that  venous  tiu-gidity  which  we  so  commonly  observe  after  the 
ligature  of  a  main  arterial  trimk;  or  perhaps  coma  may  be  induced  by 
apoplectic  effusion  into  a  softened  portion  of  the  organ. 

Inflammation  of  the  brain  may  come  on  immediately  after  the  application 
of  the  ligature,  being  apparently  at  once  induced  by  the  disturbance  of  the 
circulation.  In  other  cases  it  occiirs  at  a  later  period,  as  the  result  of  alteration 
in  the  structui'e  of  the  organ. 

Effects  on  the  Lungs. — Besides  the  brain,  the  limgs  are  not  uncommonly 
secondarily  affected  after  Ligature  of  the  carotid.    To  this  condition  special 
attention  has  been  directed  by  Jobert  and  MiUer.    The  Itmgs  appear  to 
become  greatly  congested,  and  have  a  tendency  to  run  into  a  low  form  of 
inflammation.   The  cause  of  this  congestive  condition  of  the  lungs  is  extremely 
interesting.    It  cannot  be  owing  to  the  simple  obstruction  of  the  passage  of 
the  blood  through  the  carotid  causing  a  disturbance  in  the  balance  of  the 
circulation,  and  thus  a  tendency  to  internal  congestion  ;  for,  if  this  were  the 
cause,  we  ought  to  meet  with  it  generally  after  ligature  of  the  arteries  of 
the  first  class.    Nor  can  it  be  owing  to  any  injury  sustained  by  the  eighth 
nerve  dviring  the  deligation  of  the  artery;  as  in  many  of  the  instances  in 
which  it  is  stated  to  have  occurred,  there  was  no  evidence  of  that  nerve 
having  been  exposed  or  damaged,  and  every  reason,  from  the  known  skill  of 
the  operators,  to  believe  the  contrary.    I  am  rather  inclined  to  look  upon  the 
imusually  frequent  occurrence  of  pulmonic  congestion  after  ligature  of  the 
carotid,  as  a  secondary  condition  consequent  upon  a  derangement  in  the 
functions  of  the  brain  and  medulla  oblongata,  primarily  induced  by  the  dis- 
turbed state  of  the  circulation  through  that  organ  :  for  we  know  that  any 
cause  which  depresses  the  activity  of  the  nervous  centres  tends  to  diminish 
proportionately  the  freedom  of  the  respiratory  movements,  and  thus,  by 
interfering  with  the  due  performance  of  the  act  of  respiration,  disposes  to 
congestion  of  the  lungs,  just  as  we  observe  to  happen  in  injuries  of  the  head, 
in  apoplexy,  and  in  the  operation  of  the  sedative  poisons.    It  would  appear 
from  the  detail  of  some  of  the  recorded  cases,  as  well  as  from  Jobert's  experi- 
ment, that  blood-letting  is  of  considerable  service  in  the  removal  of  this 
condition,  and  should  consequently  not  be  omitted. 

Ligature  of  the  Carotid  on  the  Distal  Side  of  the  Sac. — Aneurism 
of  the  carotid  artery,  occurring  low  in  the  neck,  does  not  admit  of  the  apx^li- 
cation  of  a  ligature  on  the  cardiac  side  of  the  tumour.  What,  then,  is  to 
be  done  in  such  a  case  as  this  1  Should  it  be  left  to  the  remote  chance 
of  a  spontaneous  cure,  or  should  it  be  subjected  to  surgical  interference  ? 
Spontaneous  cure  in  carotid  aneurism  has  never  yet,  I  believe,  been  met  with. 
The  Surgeon,  therefore,  must  endeavour  to  treat  the  disease  by  ligature. 
Two  plans  of  treatment  are  open  to  him — either  to  deligate  the  innomi- 
nate artery,  or  to  tie  the  carotid  on  the  distal  side  of  the  tumour.  The  first 
alternative  may  fairly  be  set  aside  ;  for  not  only  are  the  cases  in  which  it  is 
possible  to  find  room  between  the  sternum  and  the  sac  extremely  rare,  but, 
even  were  such  an  instance  to  present  itself,  no  Surgeon  would,  I  think,  be 
justified  in  undertaking  an  operation  which  has  never  yet  succeeded  in  the 
most  skilful  hands  ;  we  are  consequently  reduced  to  the  alternative  of 
ligaturing  the  artery  on  the  distal  side  of  the   sac.     But  although  this 
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operation  is  the  only  alternative  that  presents  itself,  yet  its  appHcation  in 
practice  is  attended  by  serious  difficulties  and  peri^lexities  ;  for  the  Surgeon 
must  be  able  to  satisfy  himself  that  it  is  actually  an  aneurism  of  the  root  ot 
the  carotid  with  which  he  has  to  do,  and  that  it  is  not  the  trunk  of  the 
innominata  or  the  arch  of  the  aorta  that  is  affected.  The  difficulty  m  domg 
this  is  far  gi-eater  than  would  at  first  appear  ;  for,  on  examinmg  the  details  oi 
eiaht  cases  in  which  the  distal  operation  has  been  performed  for  supposed 
carotid  aneurism,  three  must  be  excluded ;  as,  after  death,  .^^e  »  was 
foimd  to  arise  fi-om  the  aortic  arch.    In  the  annexed  table  will  be  found  the 

ANEURISMS  OF  ROOT  OF  CAROTID  TREATED  BY  LIGATURE  ON  DISTAL  BIDE. 


OPEKATOB. 


1.  Waedrop. 
1826. 


2.  Lambert. 
1827. 


SEX. 


OAfSE  OF 
DEATH. 


3.  Bush. 
1827. 


4.  Mont- 

gomery. 
1829. 

5.  COLTON  DE 

NOTOU. 

1840. 

6.  Demmh. 

1840. 

7.  Lane. 

1852. 


63 


49 


36 


30 


63 


38 


63 


Kecovered. 


Successful  so 
far  as  aneurism 
was  concemed 


Eecovered. 


Died. 


Kecovered. 


Hiemorrliage 
fromupperpor- 
tion  of  artery. 


Sac  suppu- 
rated. 


Tumour  diminished  until  fifth 
day  ;  then  inflamed,  suppu- 
rated, and  burst.  The  patient 
recovered,  and  was  alive  three 
years  after  operation. 

Tumour  diminished  after  opera- 
tion, and  became  consolidated  ; 
sac  filled  -with  firm  coagulum, 
and  lower  part  of  artery  closed ; 
ulceration  into  artery,  just 
above  part  ligatured  ;  vessel 
dilated  where  ligatured. 

Suifocation  was  imminent  before 
operation ;  tumour  became  ra- 
pidly diminished  after  ligature. 
Alive  three  years  afterwards. 
Aneuiism  of  arch  also. 


Died. 


Died 
68th  day. 


Suppuration  of 
sac  :  hsemor- 

rhage. 
Inflammation 
of  lungs. 


Tumour  and  pulsation  dimin- 
ished. Alive  and  well  three 
yeai-s  afterwards. 

Aneurism  of  arch ;  double  aneu- 
rism of  carotid. 

Tumour  filled  with  layers  of 
coagulum.  Ulcerated  open- 
ing communicating  with  apex 
of  left  lung. 


result  of  seven  cases,  in  which  the  cai-otid  artery  has  been  tied  for  aneimsm  of 
its  root  on  the  distal  side  of  the  sac.  I  have  excluded  aai  eighth  case,  as  there 
is  reason  to  believe  that  in  it  the  artery  was  not  ligatiu-ed,  but  a  Po^^o^  ^f 
the  sheath  accidentally  tied  instead-an  accident,  by  the  way  yliich  Sed^Uot 
has  witnessed,  and  which  Norris  relates  also  to  have  occurred  at  the  isew  Yo  k 
Hospital,  and  which  I  have  known  happen  to  a  most  excellent  Surgeon  m  the 
case  of  ligature  of  the  femoral 

On  analysing  the  cases  in  which  the  trunk  of  the  common  carotid  has 
been  ligat/red  on  the  distal  side  of  an  aneurism  of  the  root  of  that  v-e  1 1^-^ 
are  several  points  of  interest  that  axrest  our  attention  Thus  we  fii^  tarn 
every  case  the  tumour,  immediately  on  the  ligature  bemg  >g^ten^  m^^^^^^^ 
went  a  considerable  diminution  in  its  bulk,  with  corrugation  of  the  "^^8""^^^^^^^ 
covering  it,  and  considerable  subsidence  in  the  force  of  its  if  ^j'f  ^f^^,^^"^ 
case-that  of  Bush- respiration,  which  before  the  operation  had  been  at  ended 
with  great  difficulty,  became  easy  ;  and  in  two  others  inflammation  of  the  sac 
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took  place  ;  being  in  one  (that  of  Wardrop)  unattended  by  bad  consequences,  and 
in  the  other  (Demme's  case)  followed  by  death.  It  is  not  safe  to  deduce  any 
aeneral  conclusion  from  so  small  a  number  of  cases  ;  yet  the  result  of  these  is 
so  unilbrm,  that  I  have  no  hesitation  in  stating  it  as  my  opinion  that,  whether 
we  regard  the  principle  on  which  this  operation  is  foimded,  the  amoimt  ol  suc- 
cess whicb  has  hitherto  attended  it,  the  necessai-ily  fatal  resiilt  of  tbese  cases  if 
left  to  themselves,  or  the  absence  of  any  other  means  that  hold  out  a  reasonable 
hope  of  benefit,  the  Surgeon  is  justified  in  resorting  to  the  ligature  of  the  trunk 
of  the  common  carotid  on  the  distal  side  of  the  sac,  in  cases  of  aneurysm  limited 
to  the  root  of  that  vessel. 

ANEURISM  OF  THE  INTERNAL  CAROTID. 
The  Internal  Carotid  Artery  may  be  the  subject  of  aneurism  before  or  after 
it  has  passed  through  the  carotid  canal  and  entered  the  skuU.  The  symptoms  ot 
these  two  classes  of  cases  differ  necessarily  in  almost  every  respect,  as  likewise  . 
do  the  termination  and  the  susceptibility  of  the  case  to  surgical  inter- 

Extracranial  Aneurism.— When  an  aneurism  affects  the  trunk  of  the 
internal  carotid  before  its  entrance  into  the  skull,  the  symptoms  presented  by 
this  disease  do  not  materiaUy  differ  from  those  of  aneurism  at  the  bifurcation, 
or  of  the  upper  part  of  the  common  carotid,  except  in  one  important  respect, 
whicb  was,  I  beUeve,  first  pointed  out  by  Porter  of  Dublin- viz.,  tendency  to 
the  extension  of  the  tumour  inwards  towards  the  pharynx,  and  to  its  protru- 
sion into  that  cavity.    The  reason  of  this  is  obvious;  when  we  consider  the 
anatomical  relations  of  the  internal  carotid  artery,  we  at  once  see  that  its 
pharjTigeal  aspect  is  that  which,  if  one  may  so  term  it,  is  the  most  superficial, 
and  that  between  it  and  the  surface  the  smallest  amount  of  soft  paits  inter- 
venes—nothing lying  between  the  vessel  and  the  mucous  membrane  except 
the  thin  paper-like  constrictor,  some  lax  areolar  tissue,  and  a  few  filaments  of 
the  superior  laryngeal  nerve  ;  whilst  externally  there  axe  interposed  between  it 
and  the  integument  the  layers  of  the  cervical  fascia,  the  margin  of  the  sterno- 
mastoid,  the  digastric  and  three  styloid  muscles,  and  the  styloid  process. 

When  dilatation,  therefore,  of  the  vessel  takes  place,  it  has  a  necessary  ten- 
dency to  push  forwards  that  part  of  its  covermg  where  it  meets  with  least 
resistance ;  and,  this  being  to  the  pharjTigeal  side,  more  or  less  prommence  will 
consequently  be  foimd  in  this  cavity.  In  a  case  that  occuiTed  to  Syme,  this  was 
especiaUy  well  marked,  the  aneurism  of  the  internal  carotid  simulating  closely 
an  abscess  of  the  tousU.  In  two  cases  related  by  Porter  in  the  seventeenth 
volume  of  the  Dublin  Journal  of  Medical  Science,  this  was  one  of  the  most 
marked  features :  the  "  appearances  of  the  timiour  (as  seen  by  the  mouth)  were 
most  alarming  ;  the  pulsation  could  be  distinctly  seen,  and  the  blood  almost 
felt  imder  the  mucous  membrane ;  it  seemed  ready  to  give  way  and  burst  mto 

the  mouth  every  moment."  jl,       i  f  f 

Treatment.— The  treatment  of  these  cases  does  not  differ  from  that  ot 
aneurisms  connected  with  the  carotid  arteries,  and  seated  at  the  upper  pait  of 
the  neck  ;  but  we  are  not  in  possession  of  a  sufiicient  number  of  facts  to  enable 
us  to  determine  with  any  degree  of  precision  what  the  result  of  surgical  inter- 
ference in  them  is  likely  to  be.  If  we  could  give  an  opinion  from  the  limited 
number  of  cases  at  present  before  the  profession,  we  should  feel  disposed  not 
to  entertain  a  very  favourable  opinion  of  the  result  of  the  Hunterian  operas 
tion  as  applied  to  aneurism  of  the  internal  carotid  outside  the  skuU.  This  is 
doubtless  owing  to  the  situation  of  the  aneurism  against  the  mucous  membrane 
of  the  mouth,  being  such  that  the  surrounding  tissues  do  not  exercise  a 
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sixfScient  amount  of  pressm-e  against  tlie  sac  after  the  ligature  of  the  vessel  to 
allow  the  efiicient  deposition  of  lamellated  coagulum,  and  consequent  occlusion 
of  the  artery  leading  into  it,  which,  in  accordance  with  the  principles  that 
have  heen  laid  down  in  speaking  of  the  Hunterian  operation,  are  necessary  to 
success. 

INTRACRANIAL  ANEURISM. 
Ajieurisnis  within  the  SkuU  may  arise  from  any  of  the  arteries  that  are  met 
with  in  this  situation,  though  some  are  much  more  liable  than  others  to  the 
occurrence  of  this  disease.  Of  62  cases  noticed  hy  Gull,  the  basilar  artery  was 
the  seat  of  disease  in  20  cases,  and  the  middle  cerebral  in  15.  In  8  of  the  re- 
maining cases,  the  internal  carotid  was  affected  as  it  lay  by  the  seUa  Turcica  ; 
and  in  6  others  the  anterior  cerebral  artery  was  the  seat  of  aneurism.  The 
vertebral  arteries  and  their  branches  were  aifected  in  28  cases,  and  the  carotids 
and  their  branches  in  34.  The  greater  frequency  of  this  disease  in  the  basilar 
artery  may  probably  be  dependent  on  its  large  size,  and  the  consequently 
greater  impetus  of  the  blood  to  it. 

Causes. — The  causes  of  intracranial  aneurism  are  very  obscure.  It  might 
be  supposed  that  the  comparatively  small  diameter  of  the  arteries  mthin  the 
skull  would  render  them  little  liable  to  the  occurrence  of  spontaneous  aneu- 
rism, were  it  not  that  the  anatomical  characters  and  physiological  relations  of 
these  vessels  predispose  considerably  to  the  occurrence  of  this  aflection ;  there 
being  no  other  set  of  arteries  in  the  body  of  the  same  size  as  these  mthin  the 
skull  in  which  spontaneous  aneurism  so  freqiiently  occurs.  Tliis  can  only 
be  accounted  for  by  the  thinness  of  their  coats  and  want  of  an  external 
cellular  sheath  rendering  them  unable  to  support  the  increased  pressui-e  from 
within,  to  which  they  are  occasionally  subjected  in  consequence  of  the  altera- 
tion in  pressure  of  the  cerebral  circulation  at  different  periods,  the  result  of 
some  variation  in  the  relative  quantities  of  the  different  fluids  within  the 
skull,  or  of  determination  of  blood  to  the  brain.  This  would  more  parti- 
cularly be  the  case  if  their  natural  elasticity  had  already  been  impaired  by  the 
occurrence  of  atheromatous  or  other  degeneration  of  their  coats.    As  these 

changes  are  the  natural  consequences  of 
advance  in  age,  we  shall  find  the  tendency 
to  the  occurrence  of  this  disease  increase 
with  advancing  years.  Thus,  according  to 
GuU,  of  58  cases  in  which  the  patient's  age 
is  given,  we  find  only  12  cases  which  oc- 
curred in  persons  under  twenty-five,  5  of 
the  patients  being  under  twenty;  of  the 
remaining  46  cases,  13  occurred  in  persons 
under  forty ;  of  the  remaining  33,  29  were 
met  with  between  forty  and  sixty,  and  4  in 
persons  above  sixty.  Of  the  58  cases,  35 
were  males,  and  23  females. 

The  immediate  exciting  cause  of  the 
disease  is  most  commonly  involved  in  ob- 
scurity :  sometimes  it  may  be  traced  to  a 
blow  on  the  head,  to  a  fall  or  concussion, 
;  Fig.  258.— Fusiform  Aneurism  of  Basilar  or  to  excess  ill  drinking  ;  but  more  fre- 
Arteiy  laid  open.  qnently  the  symptoms  manifest  themselves 

suddenly,  without  being  in  any  way  attributable  to  such  external  influences, 
and  occur  in  vigorous  and  apparently  healthy  persons. 
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Pathology.— Intracranial  aneurisms  are  almost  always  formed  by  the  uni- 
form dilatation  of  the  whole  of  the  caUbre  of  the  artery-the  false  or  sac- 
culated v.u-iety  being  rarely  if  ever  met  with  :  I  am  not  acquainted  with  any 
instance  of  this.  The  coats  of  the  arteries  in  tliis  situation  being  very  thm, 
and  ^mpro^dded  with  any  external  cellular  sheath  that  would  support  the  im- 
petus of  the  blood,  rupture  of  the  vessel  would  rather  occur  than  partial  dilata- 
tion if  one  portion  only  of  the  circumference  were  diseased.  Occasiona  ly, 
though  rarely,  the  dilatation  is  fusifoi-m  :  when  this  does  occur,  it  is  probably 
confined  to  the  basilar  artery  (Fig.  258). 

The  disease  would  appear  to  be  of  slow  growth,  and  the  sac  sometimes  be- 
comes fiUed  with  lameUated  coagula  so  completely  as  to  occlude  the  orifice  of 
the  artery  from  which  it  springs. 

The  size  that  aneurism  in  this  situation  attains  before  death  results  is  some- 
times considerable :  thus,  in  a  case  of  aneurism  of  the  basilar  artery,  that 
occurred  some  years  ago  at  the  University  CoUege  Hospital,  the  tumour  was 
nearly  as  large  as  a  walnut ;  in  another  case,  in  the  same  hospital,  it  somewhat 
exceeded  this  size.  R.  W.  Smith,  in  the  Dublin  Journal  of  Medical  Science,  vol. 
XXV.,  mentions  a  case  of  multilocular  aneurism  of  the  left  posterior  cerebral 
artery  as  large  as  a  small  apple  ;  and  Serres,  one  as  large  as  a  hen's  egg.  On 
the  other  hand,  they  occasionaUy  prove  fatal  by  rapture  before  having  reached 
more  than  a  very  small  size— not  larger  than  a  pea  or  a  nut. 

It  is  seldom  that  more  than  one  of  the  arteries  of  the  brain  suffer 
aneurismal  dilatation.  In  the  Museum  of  the  College  of  Surgeons,  however, 
are  the  preparations  (Nos.  1687  and  1688)  of  aneurismal  dilatation  of  both 
■  internal  carotid  arteries,  resembling  "  two  bulbs  about  five-eighths  of  an  inch 
in  diameter,  filling  up  the  hollow  on  each  side  the  sella  Turcica,  which  were 
evidently  dilatations  of  the  carotid  arteries  ;  and  from  their  being  filled  with 
laminffi  of  coagulated  blood,  there  could  be  little  doubt  of  their  being  aneurisms  of 
these  arteries.  The  one  on  the  left  side  was  the  largest ;  that  on  the  right  side  com- 
municated with  the  cavity  of  the  artery,  which  was  not  the  case  with  the  other." 

A  case  occurred  in  University  CoUege  Hospital  some  years  ago,  under  the 
care  of  Dr.  Thomson,  in  which  a  somewhat  similar  condition  existed.  A  man, 
forty-nine  years  of  age,  had  fallen  on  his  head  some  months  before  admission 
into  the  Hospital.  Since  then  he  had  been  garrulous,  silly,  and  very  irritable 
 ^becoming  readily  intoxicated.  He  suddenly  became  insensible  and  coma- 
tose, with  vomiting  and  laborious  breathing  ;  he  could  close  both  eyes,  but 
the  right  pupil  was  dilated  ;  the  left  side  was  paralysed.  He  was  treated  for 
apoplexy,  and  became  slightly  better,  but  died  in  ten  days  from  the  first 
attack.  On  examination,  an  aneurism  a  little  larger  than  a  hazel-nut  was 
found  on  the  trunk  of  the  right  carotid,  where  it  gave  off  the  middle  cerebral 
artery,  and  another  small  one  on  the  course  of  that  artery.  There  was  a 
globular  aneurism  on  the  corresponding  artery  of  the  opposite  side  ;  the  basilar 
artery  was  thickened,  white,  and  opaque,  as  were  also  the  other  larger  arteries 
of  the  brain  ;  there  was  softening  of  both  anterior  cerebral  lobes,  especially  the 
right  one. 

The  arteries  of  the  brain  are  very  commonly  healthy  in  these  cases.  Out  of 
four  instances  of  intracranial  aneurism  that  have  fallen  imder  my  observation, 
the  other  vessels  of  the  brain  have  been  healthy  in  three  cases,  and  atheroma- 
tous in  but  one.  In  one  case  I  have  seen  aneurism  within  the  skull  associated 
with  aneurism  elsewhere — in  the  thoracic  aorta. 

Pressure-Effects. — The  pressm-e  exercised  by  an  aneurismal  sac  situated 
within  the  skull  is  always  exclusively  directed  against  the  yielding  cerebral 
substance,  which  is  often  extensively  disorganised.    The  bones  of  the  skull, 
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however  close  their  proximity  to  the  sac  may  he,  frequently  escape,  and  seldom 
suffer  nnich.  This  peculiarity  in  the  effects  of  anemism  in  this  situation  may 
he  partly  owing  to  the  very  dense  and  compact  character  of  the  inner  layer  of 
the  skuU,  hut  is  douhtless  principally  due  to  the  very  soft  and  yielding  nature 
of  the  contents  of  the  cavity.  Ahsorption  of  the  suhjacent  bone,  however, 
sometimes  takes  place  to  a  limited  extent ;  thus  in  one  case  (Moore's)  the  body 
of  the  sphenoid  hone  was  indented  and  partially  absorbed. 

The  pai-ts  compressed  in  each  case  will  vary  according  to  the  situation  of  the 
tumour.  But  those  that  principally  suffer  are  necessarily  those  seated  at  the 
base  of  the  brain,  and  forming  the  floor  of  the  lateral  ventricles.  In  Moore's 
case,  one  of  the  optic  nerves  was  flattened  by  the  pressui'e  of  the  substance  of 
the  anterior  lobe ;  the  lamina  perforata,  the  roots  of  the  olfactory  tract,  the 
anterior  part  of  the  corpus  striatum,  and  a  considerable  quantity  of  the  neigh- 
bouring white  matter  of  the  anterior  lobe,  were  removed.  In  a  case  by  Lager, 
the  portio  dura  of  the  right  side  was  paralysed  from  this  cause.  In  R.  W. 
Smith's  case,  the  floor  of  the  third  ventricle,  the  tuber  cinereum,  and  the 
origins  of  the  optic  and  olfactory  nerves,  suffered  ;  the  optic  nerve  of  the  oppo- 
site side  was  flattened  and  softened. 

Besides  the  changes  that  take  place  in  the  cerebral  substance  as  the  result  of 
pressure,  important  lesions  may  be  met  with  as  the  effect  of  the  interruption 
which  the  presence  of  the  anexirism  offers  to  the  circulation  in  and  nutrition  of 
the  cerebral  hemispheres.  Thus,  in  the  case  of  anemism  of  both  internal 
carotids  that  has  already  been  referred  to  as  occurring  at  University  College 
Hospital,  there  was  white  softening  of  both  the  anterior  cerebral  lobes ;  and 
tliis  lesion  was  most  marked  on  the  side  that  corresponded  to  the  largest 
aneurism,  and  where  consequently,  it  may  be  supposed,  the  greatest  amount  of 
obstruction  to  the  circulation  existed. 

Symptoms. — The  symptoms  of  aneurism  within  the  skull  are  extremely 
equivocal ;  and,  indeed,  anemism  of  large  size  may  exist  at  the  base  of  the 
braia  without  occasioning  any  symptoms  whatever.  An  interesting  instance  of 
this  occurred  at  University  CoUege  Hospital  in  1848.  A  man,  thii-ty-seveu 
years  of  age,  died  of  pulmonary  apoplexy  and  chronic  pneumonia  of  the  left 
lung,  consequent  upon  the  pressure  of  an  aneurism  of  the  commencement  of 
the  descending  aorta  on  the  pulmonary  veins  of  that  side.  In  examining  the 
head  after  death,  an  aneurism  of  the  basilar  artery  as  large  as  a  hazel-nut  was 
met  with,  of  which  no  suspicion  had  been  entertained  dm-ing  life,  there  having 
been  no  head-symptoms  whatever  ;  the  sac  of  the  aneurism  was  very  thin,  and 
there  was  much  atheromatous  degeneration  in  the  vertebral  arteries. 

The  only  symptoms  that  are  of  constant  occurrence,  when  this  disease  goes 
on  to  a  fatal  termination,  are  those  of  hemiplegia  and  apoplexy.  These  may 
come  on  suddenly  without  any  previous  warning  ;  or  they  may  be  preceded  by 
a  train  of  phenomena  indicative  of  the  existence  of  chronic  disease  within  the 
cranial  cavity. 

The  most  constant  of  these  phenomena  is  pain  ;  which  affects,  however,  great 
variety,  both  in  extent  and  in  character.  It  may  be  diffused,  or  may  occupy  a 
fixed  point ;  it  may  be  continuous  or  intermitting  ;  it  may  be  increased  by 
movement,  or  accompanied  by  peculiar  sensations,  as  of  pulsation  or  of  opening 
and  shutting  the  top  of  the  cranium. 

The  sight  and  hearing  are  often  impaired.  Dunness  of  sight,  dilatation  of 
one  or  both  pupils,  photophobia,  diplopia,  and  loss  of  vision  have  been  noticed 
in  several  of  the  cases  recorded ;  ptosis  has  also  been  met  with,  from  pressm-e 
on  the  third  nerve  by  aneiirism  of  the  posterior  communicating  artery. 
Buzzing  noises  in  the  eai's,  and  deafness,  ai-e  also  not  uncommon  symptoms  ; 
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deafness,  more  particularly,  appears  to  be  a  plienomenon  of  frequent  occur- 


rence. 


The  patient  rarely  loses  the  power  of  articulation  and  of  deglutition;  im- 
paii-ment  of  these  functions,  however,  has  heen  met  with. 

There  may  be  paralysis  of  the  side  of  the  face,  shaking  palsy,  or  complete 
hemiplegia  ;  or  fits  of  an  epUeptic  natm'e  may  occur.  The  mental  condition 
may  undergo  changes  indicative  of  chronic  disease  of  the  brain.  There  may  be 
depression  of  spii-its,  listlessness,  or,  as  was  noticed  in  the  case  above  related, 
the  temper  may  become  irritable,  and  the  patient  be  garrulous  or  siUy.  Insanity 
has  been  noticed  in  one  case.  As  is  always  the  case  in  cerebral  affections,  the 
gastric  fimctions  are  often  impaired. 

But  very  frequently  no  premonitory  symptoms  manifest  themselves  ;  the 
patient  being  suddenly  seized,  when  apparently  in  good  health,  with  apoplexy, 
which  terminates  rapidly  in.  death. 

In  some  cases  the  presence  of  aneurism  has  been  detected  by  a  loud  rough  or 
"  whizzing  "  noise  being  heard  on  the  application  of  a  stethoscope  over  one  side 
of  the  head,  and,  perhaps,  being  audible  to  the  patient.  This  sign,  however, 
exists  in  but  few  cases  ;  but  when  it  does  occur,  it  is  unquestionably  the  most 
pathognomonic  of  aU.  I  am  not  aware  that  it  has  been  met  with  in  any  form 
of  cerebral  disease  except  intracranial  aneurism. 

Thus  it  will  be  seen  by  a  reference  to  this  list  of  symptoms  that,  with  the 
exception  of  the  whizzing  noise,  no  special  signs  are  afforded  by  aneurisms 
within  the  skull,  which  will  enable  us  to  distinguish  between  the  symptoms 
occasioned  by  their  presence  and  those  of  other  tumours  of  the  brain,  and  of 
organic  cerebral  disease. 

Causes  op  Death. — The  fatal  termination  may  occur  from  one  of  four 


causes 
1 


■a, 

J..  The  tumour  may  exercise  such  pressure  upon  the  whole  cerebral  mass  as  to 
occasion  death.  This  mode  of  termination  is  rare.  I  am  acquainted  with  one 
case  of  this  description,  which  is  reported  by  Ruschenberger.  The  symptoms 
in  this  case  were  very  remarkable,  consisting  of  complete  hemiplegia  of  the  left 
side,  with  involuntary  antero-posterior  vibration  of  the  head  and  body,  and 
paralysis  agitans  of  the  right  leg.  The  patient  slept  heavily,  with  loud  snoring ; 
he  ate  voraciously,  but  occasionally  had  considerable  difficulty  in  deglutition 
and  articulation  ;  his  intellect  was  clear,  but  very  slow.  After  death,  an 
aneurism  of  the  basilar  artery  as  large  as  a  pigeon's  egg,  and  containing  an 
irregular  very  hard  dry  clot  of  blood,  was  found  pressing  on  the  pons  Varolii. 
The  sac  had  given  way  at  one  point,  extravasation  taking  place  into  the  sub- 
stance of  the  pons,  which  was  softened,  and  of  a  bluish  colour. 

2.  The  most  frequent  mode  in  which  death  takes  place  in  these  cases  is  by  the 
sudden  rupture  of  the  sac  and  the  extravasation  of  its  contents  into  the  cavity  of 
the  arachnoid  and  the  meshes  of  the  pia  mater  at  the  base  of  the  brain,  or  iato 
the  lateral  ventricles— either  from  the  aneuiism  projecting  into  them  and  there 
giving  way,  or  rupturing  into  these  cavities  by  breaking  down  the  intervening 
cerebral  substance  (Figs.  259,  260).  When  this  mode  of  termination  occurs,  there 
are  occasionally  no  warning  nor  premonitory  symptoms  of  any  impending 
danger  ;  the  patient  being,  apparently  in  good  health,  struck  Aovm  by  an  attack 
of  apoplexy  which  is  speedily  fatal.  More  frequently  a  series  of  those  symptoms 
that  have  already  been  mentioned  as  attending  many  cases  of  this  disease,  pre- 
cede the  fatal  event  for  a  longer  or  shorter  time.    When  rupture  of  the  sac  and 
extravasation  of  blood  take  place,  death  is  inevitable  ;  at  least  I  am  not  ac- 
quainted with  any  case  in  which  the  appearance  foimd  after  death  converted  me 
to  the  belief  that  the  patient  had  even  temporarily  recovered  from  this  condition. 
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Death  from  rupture  of  the  sac  appears  to  he  most  fi-equent  in  younger  sub- 
jects. In  the  later  periods  of  life,  aneurism  is  commonly  associated  with 
atheromatous  disease  of  the  vessels  generally,  which  may  cause  death  by 


Fig.  259.— Aneurism  of  the  Left  Internal  Carotid,  Fig.  260.— View  of  the  same  Aneurism  from 
bursting  into  Lateral  Ventricle.  View  of  Aneurism  below,  imbedded  in  substance  of  Hemisphere, 
from  above,  projecting  into  Ventricle. 


softening  and  effusion  of  blood.  According  to  GuU,  of  20  cases  occurring  in 
persons  imder  thirty-five  years  of  age,  16  (or  80  per  cent.)  were  fatal  from 
rupture  of  the  sac  ;  while  in  37  cases  over  thiity-five,  death  occurred  from  this 
cause  in  only  14,  or  38  per  cent. 

3.  Death  may  result  from  another  cause  than  the  pressure  of  the  aneuiismal 
sac  or  its  rupture  and  the  extravasation  of  its  contents — viz.,  from  softening  or 
disorganisation  of  the  substance  of  the  brain  to  a  greater  or  less  extent,  in  conse- 
quence of  the  obstruction  offered  to  the  passage  of  the  blood  through  the 
aneurismal  vessel.  In  the  case  of  aneurism  of  both  carotids,  already  mentioned 
as  having  occurred  at  University  College  Hospital,  this  was  the  case  ;  both 
anterior  cerebral  lobes  were  affected  with  white  softening,  and  this  condition 
was  especially  observable  on  that  side  on  which  the  aneurism  was  largest. 

4.  Lastly,  death  may  be  produced  by  the  mere  irritation  occasioned  by  the 
pressure  of  one  or  more  aneurismal  tumoiu'S  within  the  cranium.  Of  this  an 
interesting  example  is  afforded  by  the  history  of  a  case  of  aneurism  of  both 
external  carotids,  contained  in  the  Museum  of  the  College  of  Surgeons,  and 
related  by  Sir  G.  Blane  in  the  Transactions  of  the  Society  for  the  Improvement  of 
Medical  and  Chirurgical  Knoiuledge,  vol.  ii.  p.  192.  In  this  case  the  patient,  a 
lady  aged  69,  had  suffered  for  four  years  from  attacks  of  giddiness,  headache, 
and  imperfect  vision;  about  sixteen  months  before  her  death  she  became 
insane,  recovered,  and  then  relapsed  twice  in  the  same  state.  After  having 
regained  her  senses  for  some  months,  she  became  affected  Avith  giddiness,  redness 
of  the  eyes,  and  violent  maniacal  delirium,  which  continuing  for  some  weeks 
caused  her  death. 

After  death  the  following  appearances  were  found.  "  Upon  examining  the 
body,  there  was  no  appearance  in  the  brain  itself  that  could  in  any  way  account 
for  the  symptoms.  There  was,  indeed,  a  greater  quantity  of  fluid  than  common 
in  the  ventricles,  and  the  surface  of  it  was  moister  than  it  is  usually  fotmd  in  a 
sound  state  ;  but  in  all  other  cases  which  have  occurred  to  me  of  organic 
affections  of  the  brain  proving  fatal,  except  those  which  are  sudden,  such  as 
apoplexy,  there  has  been  a  preternatural  quantity  of  fluid  in  its  ventricles. 
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There  were  also  spicula  of  bone  in  the  niemhrane  forming  the  falx.  Tlie  inner 
substance  of  the  crura  cerebri  was  of  a  brown  coloiir,  and  more  tender  than 
natural.  The  optic  nerves  were  smaller  than  natural,  as  if  they  had  been 
wasted.    The  septum  lucidum  was  more  than  usually  dense. 

«  But  the  morbid  appearance  in  this  case,  which  was  so  singular,  and  to 
which  the  symptoms  of  complaint  seem  cHefly  referable,  was  two  bulbs,  about 
five-eighths  of  an  inch  in  diameter,  filUng  up  the  hollow  on  each  side  of  the 
sella  Turcica,  which  were  evidently  dilatations  of  the  carotid  arteries  and, 
from  their  being  fiUed  mth  laminae  of  coagulated  blood,  there  could  be  no 
doubt  of  their  being  aneimsms  of  these  arteries.  The  dissection  was  made  by 
Mr.  Hunter,  assisted  by  Mr.  Home,  in  the  presence  of  Dr.  Jenner  and  mysell, 
and  all  concun-ed  in  the  opinion  that  these  tumours  were  aneurisms.  The  one 
on  the  left  side  was  the  largest.  That  on  the  right  side  communicated  with  the 
cavity  of  the  artery,  which  was  not  the  case  with  the  other." 

Treatment. — In  the  treatment  of  intracranial  aneurism  there  is  usually 
little  to  be  done,  the  nature  of  the  case  not  being  sufficiently  obvious  in  the 
majority  of  instances  to  justify  active  measures.  Should,  however,  the  loud 
rough  whiz  be  distinctly  audible  over  one  side  of  the  head,  more  especially 
about  the  base  of  the  skull,  or  by  application  of  the  stethoscope  to  the  mastoid 
process,  and  should  symptoms  of  cerebral  compression  begin  to  manifest  them- 
selves, ligature  of  the  carotid  artery  on  the  affected  side  may  with  propriety  be 
practised.  This  has  been  successfully  done  in  a  most  interesting  and  instructive 
case  of  intracranial  aneurism  by  Coe  of  Bristol ;  and  in  one  at  University 
CoUege  Hospital,  by  Berkeley  HiU. 

INTRAORBITAL  ANEURISM. 
Intraorbital  Aneurisms  were  for  a  long  time  considered  by  Surgeons  to  be  ot 
the  nature  of  erectile  tumours  ;  but  the  error  of  this  opinion  has  been  pointed 
out  by  Busk,  and  more  recently  by  Nunneley,  who  has  conclusively  shown 
that,  except  that  in  those  very  rare  cases  in  which  a  pulsating  tumour  of  the 
orbit  has  been  congenital,  or  has  appeared  shortly  after  birth,  or  has  been 
associated  with  neevoid  tissue  developed  in  the  eyelids,  it  must  be  looked 
upon  as  being  a  circumscribed  aneurism.  The  vessel  affected  appears  to  be  in 
some  instances  the  ophthalmic  artery  itself ;  in  other  instances  it  would  appear 
that  the  tumour  is  developed  within  the  cranium,  springing  from  the  carotid 
artery,  the  ophthalmic  being  but  secondarily  affected. 

Causes.— The  causes  of  intraorbital  aneurism  are  in  some  cases  very  obscure ; 
in  others,  it  evidently  and  directly  has  originated  from  a  blow  upon  the  head. 
In  the  first  class  of  cases,  where  the  disease  has  been  of  spontaneous  and  not  of 
traumatic  origin,  the  patient  has  suddenly  felt  a  crack  or  snap  in  the  orbit,  like 
the  "  crack  of  a  whip,"  or  the  "  snap  of  a  gun,"  and  the  disease  has  then 
developed  itself  gradually.  In  the  other  or  traumatic  cases,  the  blow  upon  the 
head  has  usually  been  severe,  attended  in  some  instances  with  symptoms  of 
fracture  of  the  anterior  part  of  the  base  of  the  skviU.  It  is  a  remarkable 
circumstance  that,  in  all  the  spontaneous  cases  on  record,  the  disease  occurred 
in  women,  and  with  one  exception  (a  case  of  Nunneley's),  appea,red  on  the  left 
side.  The  circumscribed  intraorbital  aneurism  has  been  met  with  at  all  ages 
in  adults,  even  in  persons  of  advanced  periods  of  life. 

Symptoms. — The  first  sensation  experienced  is,  in  spontaneous  cases,  that  of 
a  loud  snap  or.  crack  in  the  orbit  or  head.  This  is  followed  by  congestion  of 
the  conjunctiva,  difficulty  in  opening  the  eyelids,  a  feeling  of  tension,  and  in 
some  instances  severe  pain  in  and  around  the  orbit.  Loud  whizzing  beAvildering 
noises  are  experienced  in  the  head,  and  are  much  increased  on  stooping  or 
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lying  down.  In  traumatic  cases,  a  persistence  of  congestion  of  the  conjunctiva, 
•with  redness  and  some  oedema  of  the  eyelids,  and  the  occurrence  of  noises  in 
the  head,  are  usually  the  first  indications  of  the  mischief  that  has  occurred.  In 
aU  cases,  after  a  time,  the  eyeball  becomes  unduly  prominent,  and  pulsation  of 
a  thrilling  vibratory  cliaracter  can  be  felt  in  the  orbit :  on  the  application  of 
the  ear,  a  loud  whizzing  bruit  is  discernible,  which  extends  widely  over  the 
side  of  the  head.  The  eyeball  itself  eventually  falls  into  a  state  of  chronic 
congestion ;  chemosis  occurs,  the  cornea  becomes  opalescent,  the  aqueous 
humour  tm-bid,  and  sight  is  impaired  or  lost.  The  bruit  and  pulsation  are 
diminished  or  cease  on  compressing  the  carotid  artery  of  the  side  affected. 

Prognosis. — I  think  it  is  still  doiibtful  what  would  happen  in  these  cases, 
if  the  disease  were  left  to  itself  without  operation.  It  might  be  supposed 
that  it  would  probably  have  a  fatal  termination  ;  that  the  orbital  plate  would 
be  perforated  ;  that  rupture  of  the  aneurism  would  take  place  into  the  cranial 
cavity,  and  that  sudden  and  immediate  death  would  occur.  But  experience  has 
shown  that  this  is  not  necessarily  so.  I  was  consulted  at  the  end  of  1865  by  a 
gentleman  about  44  years  of  age,  who,  in  consequence  of  a  fall  on  the  head  a  few 
months  previously,  had  been  attacked  with  symptoms  of  aneurism  of  the  left 
orbit  in  the  most  marked  mamier.  The  bruit  and  the  prdsation  were  very  loud 
and  distinct.  The  eyeball  was  greatly  protruded,  the  conjunctiva  and  eyelids 
were  congested  and  swoUen.  Mr.  Greaves  of  Burton,  with  whom  I  saw  the  case, 
agreed  with  me  in  ui-ging  ligatm-e  of  the  carotid  artery  as  the  only  means  of  cure. 
To  this  the  patient  would  not  consent,  and  preferred  taking  his  chance.  By 
attention  to  habits  of  life,  abstinence  from  stimulants,  and  ordinary  medical 
treatment,  the  tiunour  subsided,  the  eye  retreated  within  the  orbit,  and  the  sym- 
ptoms subsided  greatly  ;  so  that,  at  the  end  of  fourteen  months  from  the  time 
that  I  first  saw  him,  I  understand  that  they  had  to  a  veiy  great  extent  disappeared. 

But  there  is  reason  to  believe  that  all  the  signs  of  intraorbital  aneu- 
rism may  entirely  disappear,  the  disease  undergoing  a  spontaneous  cure. 
Collard  relates  the  case  of  a  man  41  years  of  age,  who,  in  consequence  of  a 
fall  on  the  back  of  Ms  head  by  which  he  was  rendered  insensible,  was  gradually 
seized  with  symptoms  of  aueiuism  of  the  left  orbit ;  bruit,  pulsation,  diplopia, 
and  protrusion  of  the  eyeball,  together  with  congestion  of  the  eyelids,  being 
most  marked.  After  the  disease  had  continued  for  a  considerable  length  of 
time,  the  patient  was  put  upon  a  course  of  purgatives,  with  a  calomel  and 
belladonna  piU  daily,  and  cold  lotions  to  the  forehead.  Under  this  treatment 
the  symptoms  gradually  subsided,  and  in  three  years  and  a  half  from  the  com- 
mencement of  the  disease  had  entirely  disappeared.  CoUard  believes  that 
in  this  case  there  was  a  dilatation  of  the  ophthabnic  artery  and  its  branches, 
arising  from  and  maintained  by  a  morbid  state  of  the  ophthalmic  ganglion, 
which  furnishes  vaso-motor  filaments  to  the  arteries  of  the  eye.  This  ganglion 
he  believes  to  have  been  injured  by  contre-coup,  and  to  have  remained  in  a 
state  of  hyperesthesia,  which  produced  dilatation  of  the  walls  of  the  ophthalmic 
artery  and  its  branches,  increase  and  acceleration  of  the  pulsations,  and  the 
other  symptoms  which  have  been  described  above. 

Pathology. — The  precise  pathological  change  that  takes  place  in  inducing 
this  remarkable  disease  is  to  a  very  considerable  degree  uncertain.  Tlie  earlier 
observers  supposed  that  an  erectile  tumour,  an  "  aneurism  by  anastomosis," 
formed  in  the  orbit.  The  fallacy  of  this  opinion  was  pointed  out  by  Busk,  who 
refe»-ed  the  symptoms  to  a  ruptui-e  of  the  ophtlialmic  artery  and  the  development 
of  a  circiunscribed  traumatic  aneurism  of  that  vessel.  More  recently  Nunneley 
has  called  in  questioli  the  correctness  of  tMs  view  of  these  cases,  and  has 
referred  the  symptoms  to  a  peculiar  vascular  condition  of  the  pai'ts,  dependent 
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more  upon  an  affection  of  tlie  veins  than  of  the  arteries,  and  somewhat 
aualo-ous  to  what  takes  place  in  the  exophthalmos  of  hronchocele.  Pathological 
anatomy  has  as  yet  thi-omi  Httle  light  on  the  true  natiu-e  of  the  disease.  In 
one  instance  in  which  the  patient  died  after  the  ligatui'e  of  the  common  carotid 
artery  in  a  case  which  presented  aU  the  phenomena  of  intraorbital  aneurism 
in  the  most  marked  degree,  and  which  was  recognised  as  such  by  some  ot  the 
most  able  oculists  of  the  day,  no  ti-ace  of  anemism  or  of  other  vascular  disease 
could  be  foimd  on  dissection.  Is  it  possible  that  some  derangement  of  the 
vaso-motric  influence  of  the  sympathetic  may  reaUy  occasion  the  symptoms  oi 
increased  vascular  activity  that  are  so  characteristic  of  this  smgular  disease  1 

The  secondary  phenomena  that  are  observed  in  these  cases,  such  as  congestion 
of  the  eyelids,  of  the  palpebral  and  ocular  conjunctivae,  amounting  even  to 
chemosis  in  many  cases,  and  the  muddiness  of  the  aqueous  humour  and  lens,  are 
doubtless  due  to  an  interference  with  the  return  of  blood  from  these  parts 
through  the  ophthalmic  vein,  to  the  consequent  congestion  of  the  smaller 
vessels,  and  to  effusion  of  serum  into  the  subconjimctival  areolar  tissue.  The 
protrusion  of  the  eyeball  is  due  to  the  vascular  tumour,  whatever  its  precise 
nature  may  be,  and  the  derangement  in  vision  to  an  alteration  in  the  axis  of 
the  eye  consequent  on  this  extrusion.  It  is  remarkable  that  the  bruit  in  these 
cases  should  be  so  loud,  not  only  to  the  patient's  own  senses,  but  to  the  ear  of 
the  Surgeon  ;  and  this  can  only  be  accoimted  for  by  some  acoustic  exaggeration 
of  the  soimd,  dependent  either  on  the  thin  and  flaccid  sides  of  the  vessels 
through  which  the  blood  rushes,  or  on  the  proximity  of  the  cranial  bones, 
which  may  act  as  conductors  of  sound. 

Treatment. — The  result  of  the  cases  that  have  been  referred  to  above,  the 
uncertainty  in  which  we  are  as  to  the  real  pathology  of  this  disease,  and  the 
certainty  that  in  some  instances  at  least  there  is  no  true  aneurismal  tumour, 
would  justify  the  Surgeon  in  having  recourse  to  medical  treatment,  aided  by 
digital  compression  of  the  carotid,  and,  perhaps,  the  application  of  ice  to  the 
forehead,  before  proceeding  to  operate.  Should  these  means  fail  in  producing  a 
decided  impression  on  the  disease,  then  the  only  means  left  for  the  successful 
treatment  of  this  formidable  disease  consists  in  the  application  of  a  ligature  to 
the  common  carotid  of  the  side  affected.    This  operation  has  been  highly  suc- 
cessful.   Out  of  21  cases  in  which  the  operation  has  been  performed,  15  have 
proved  successful,  there  having  been  3  deaths  ;  2  were  only  partially  successful, 
and  in  1  the  pulsation  contiaued  imabated  by  the  operation.    Of  14  cases  in 
which  it  has  been  done  in  England,  13  have  been  cured.    Examination  of  the 
body  after  death  is  recorded  in  two  of  the  fatal  cases.  In  one,  there  was  softening 
of  the  left  hemisphere  of  the  brain,  and  the  branches  of  the  vertebral  and  carotid 
arteries  were  atheromatous.    In  the  other — a  case  of  traumatic  aneurism- 
death  occurred  from  haemorrhage  ;  the  carotid  artery  was  healthy.    In  a  very 
interesting  case  which  I  saw  in  Velpeau's  wards  in  1839,  both  orbits  were 
affected  ;  and,  as  pressure  on  the  right  carotid  arrested  the  pulsation  and  bruit 
in  both,  that  arteiy  was  tied.    But  though  the  disease  was  cured  in  the  left 
orbit  by  this  operation,  and  temporarily  arrested  in  the  right,  it  reapjieared  in 
the  latter  situation,  and  was  eventually  cured  here  by  the  ligature  of  the  left 
carotid. 

ANEURISM  OF  THE  SUBCLAVIAN  ARTERY. 
Aneurisms  of  the  Subclavian  occur  in  order  of  frequency  between  those  of 
the  carotid  and  of  the  brachio-cephalic  arteries.    They  are  most  frequently 
met  with  on  the  riglit  side,  in  the  proportion  of  nearly  three  to  one  ;  and  this 
would  appear  to  be  in  a  great  measure  dependent  on  their  being  occasioned  by 
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direct  violence,  or  by  repeated  or  prolonged  exertion  of  the  arm  ;  thus  thejr 
commonly  occur  from  falls,  blows  upon  the  shoulder,  or  excessive  fatigue  of  this 
extremity.  From  the  fact  of  the  aneiirisms  arising  from  external  violence,  we 
should  expect  to  meet  with  them  most  freq^uently  in  males,  and  this  we  do  in  a 
remarkable  manner.  Of  thirty-two  cases,  I  find  only  two  occurring  in  females, 
and  in  both  these  instances  the  disease  resulted  from  injury.  The  disease  may 
be  seated  in  any  part  of  the  vessel  on  the  right  side,  though  most  commonly  it 
is  not  dUated  imtU  after  it  has  passed  beyond  the  scaleni.  On  the  left  side, 
aneurism  never  occius  before  the  artery  has  emerged  from  the  thorax  ;  and 
then  as  on  the  right,  it  most  commonly  happens  in  the  third  part  of  the  course 
of  the  vessel. 

Symptoms. — An  aneurism  of  the  subclavian  artery  is  characterised  by  a 
pulsating  compressible  tumour  of  an  elongated  or  ovoid  shape,  situated  at  the 
base  of  the  posterior  inferior  triangle  of  the  neck,  immediately  above  the 
clavicle.  If  it  be  small,  it  will  disappear  behind  this  bone  on  the  shoulder  being 
raised  ;  as  it  increases  in  size,  it  fills  up  the  whole  of  the  space  between  the 
clavicle  and  the  trapezius,  often  attaining  a  very  considerable  bulk.  In  conse- 
quence of  the  pressure  which  it  exercises  on  the  brachial  plexus  of  nerves 
there  is  pain,  often  attended  by  numbness,  and  extending  down  the  arm  and 
fingers,  usually  with  some  weakness  of  these  parts.  In  some  instances  there  is 
a  spasmodic  affection  of  the  diapliragm,  owing  to  irritation  of  the  plirenic 
nerve.  The  external  jugular  vein  is  commonly  distended  and  varicose,  with 
cedema  of  the  hand  and  arm,  or  even  of  the  side  of  the  body.  The  tumour 
does  not  increase  rapidly  in  size,  owing  to  its  being  tightly  compressed  by  the 
surrounding  parts  ;  and,  as  the  disease  never  extends  inwards,  it  does  not  mter- 
fere  with  the  trachea  or  oesophagus.  In  some  cases  it  has  been  known  to  • 
extend  downwards  and  backwards,  so  as  to  impHcate  the  pleura  and  the  summit 

of  the  lung.  .         „  -. 

Diagnosis.— The  diagnosis  of  these  aneurisms  is  usuaUy  easy,  and  presents 

no  point  of  a  special  character.  tw  i 

Eesults.— As  subclavian  aneurisms  increase  in  size,  they  may  become  diffused, 
and  burst  either  externaUy  or  into  the  pleural  sac.  In  some  instances  a  spon- 
taneous cure  has  been  observed. 

Treatment.— The  treatment  of  subclavian  aneurism  is  in  the  highest  degree 
imsatisfactory.  The  attempts  at  obtaining  consolidation  of  the  tumour  by  con- 
stitutional means,  by  galvano-puncture,  or  compression,  have  Htherto  failed,  except 
in  some  very  rare  instances.  A  case  is  reported  by  Yeatman  of  the  cure  ot 
subclavian  aneurism  by  Valsalva's  plan  in  eighteen  months  ;  and  another  by 
Abeille  in  which  the  tumour  was  consoUdated  by  galvano-punctui-e.  Manipu- 
lation, as  recommended  by  Fergusson,  has  succeeded  in  the  hands  of  Little, 
and  undoubtedly  deserves  a  trial  in  these  cases,  when  we  consider  the  extreme 
danger  and  almost  universal  want  of  success  that  attend  other  means  of  cure. 

Liciature  of  the  hrachio-ceplmlic,  and  of  the  subclavian  itself,  before,  between 
and  beyond  the  scaleni  muscles,  has  been  practised  for  the  cm-e  of  this  form  of 
aneurism  •  it  has  likewise  been  proposed  to  apply  the  distal  operation  to  the 
treatment' of  this  disease,  and  to  amputate  at  the  shoulder-jomt. 

When  an  aneurism  is  situated  on  the  right  subclavian  artery  on  the  tracheal 
side  of  the  scaleni,  there  is  no  way  in  which  the  flow  of  blood  through  it  can 
be  arrested,  except  by  the  ligature  of  the  brachio-cephalic  artery.  ^^  hen  it  is 
situated  beyond  the  scaleni,  or  even  between  these  muscles,  tlie  ligature  ot 
the  vessel  has  been  practised  in  the  fii'st  pai-t  of  its  course  before  it  reaches  these 
muscles.  For  subclavian  aneurisms  on  the  left  side,  in  these  si  nations,  no 
operation  conducted  on  the  Hunterian  principle  would  be  practicable. 
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Let  us  now  proceed  to  examine  tlie  results  that  have  attended  these  operative 
procedm-es. 

Ligature  of  the  Brachio-Cephalic.— The  brachio-cephalic  artery,  as 
may  he  seen  by  the  accompanying  table  (p.  82),  has  been  ligatm-ed  thii-teen 
times,  and  in  every  instance  but  one  with  a  fatal  result.  In  four  other 
instances  the  operation  has  been  commenced,  but  abandoned  owing  to  un- 
foreseen difficulties,  and  this  by  some  of  the  most  sldlful  operators  that  their 
respective  coimtries  can  boast  of.  ... 

Although,  in  reasoning  on  the  propriety  of  performing  an  operation,  it  is  not 
in  general  worth  while  to  take  into  consideration  the  difficulties  that  a  Surgeon 
may  encounter,  pro%nded  the  operation  be  at  last  practicable  ;  yet,  when  we 
consider  the  fact  of  the  ligature  of  the  brachio-cephalic  having  been  attempted, 
and  in  consequence  of  unforeseen  and  insurmoimtable  difficulties  left  uncon- 
cluded  in  so  large  a  proportion  as  one-fourth  of  the  cases,  and  these  in  the  hands 
of  Surgeons  who  were  as  well  able  as  any  to  accomplish  whatever  was  in  the 
power  of  operative  surgery  to  do,  we  may  well  hesitate  upon  the  difficulties 
that  beset  the  operation  itself,  before  proceeding  to  the  consideration  of  its 
results.  The  difficulties  to  which  I  allude  do  not  consist  merely  in  the  position 
and  anatomical  relations  of  the  vessel,  but  rather  in  the  condition  in  which  the 
artery  and  the  adjacent  structures  may  be  found  after  the  vessel  is  exposed. 
Thus,  in  Porter's  case,  the  aneurism,  which  was  a  large  one,  occupied  the  whole 
of  the  inferior  posterior  triangle  of  the  neck,  being  nearly  six  inches  broad ; 
as  no  pulsation  was  traceable  in  the  vessels  beyond  the  aneurism,  it  was  useless 
to  attempt  ligature  on  the  distal  side.  On  exposing  the  brachio-cephalic,  that 
vessel  was  found  to  be  diseased,  and  it  was  not  thought  desirable  to  pass  the 
ligature  round  it.  In  consequence  of  the  exposure  of  the  artery,  however,  the 
pulsation  in  the  tumour  gradually  diminished,  and  at  last  ceased  entkely,  its 
bulk  also  becoming  less. 

In  Key's  case,  in  which  it  was  impracticable  to  pass  the  ligature,  it  was 
found  after  death  that  the  brachio-cephalic  was  diseased,  being  dilated  imme- 
diately after  its  origin  into  an  oblong  tumour,  which  occupied  the  whole  of 
the  artery.  It  is  remarkable  that  in  this  case,  as  in  Porter's,  inflammation 
seems  to  have  taken  place  in  the  artery  in  consequence  of  the  necessary 
handling  to  which  it  was  subjected,  and  that  the  pulsation  in  the  sac  conse- 
quently diminished. 

The  difficulties  of  the  operation  are  in  themselves  of  serious  magnitude  ; 
arising  from  the  depth  of  the  vessel,  from  its  proximity  to  the  centre  of  the 
circulation,  and  from  the  neighbourhood  of  large  veins,  which  may  become 
turgid,  and  a  wound  of  which  not  only  obscm-es  the  line  of  incision  with 
venous  blood,  but  induces  a  risk  of  the  entrance  of  air  into  the  circulation. 
But  even  when  these  have  been  surmounted,  and  the  artery  has  been  exposed, 
its  coats  may  be  found  so  diseased,  or  its  calibre  so  increased,  that  it  may  be 
undesirable  or  impossible  to  pass  a  ligature  round  it.  The  failure  in  deligating 
the  artery  wordd,  however,  as  we  shall  immediately  see,  appear  to  be  less  disas- 
trous in  its  consequences  than  success  in  that  attempt  ;  for  of  the  thi-ee  cases 
that  have  just  been  referred  to,  in  which  this  attempt  was  made  and  did  not 
succeed,  one  was  cured  of  the  disease,  the  artery  being  obliterated  by  adhesive 
inflammation  ;  and  in  another.  Key's  patient,  an  attempt  to  set  up  this  action 
appears  to  have  been  made,  the  tumour  becoming  solid  and  ceasing  to  pulsate  ; 
whereas,  in  every  case  but  one  in  wliich  the  vessel  was  ligatured,  a  fatal  result 
speedily  ensued. 

The  results  of  the  ligature  of  the  vessel  are  then  in  the  liighest  degree  dis- 
couraging ;  for  of  the  thirteen  cases  in  the  table  in  wliich  it  has  been  done,  only 
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CASES  OF  LIGATURE  OF  BEACHIO-CEPHALIC  ABTERY* 


OPERATOB. 


1.  MOTT. 

2.  Grafe. 

3.  Hall. 

4.  DuPUT- 

TREN. 

5.  NOBMAN. 

6.  Bland. 

7.  LlZARS. 

8.  HUTIN. 

9.  Aeendt. 

10.  Cooper 
(San  Fran- 
cisco). 

11.  Cooper. 
(Do.) 


12.  Gore. 
(Bath.) 


57 


31 


26 


NATURE  OP 
DISEASE. 


13.  Smyth. 
(New  Orleans. ) 


52 


Subclavian 
aneurism. 


Subclavian 
aneurism. 
Subclavian 
aneurism. 


Subclavian 
aneurism. 
Subclavian 
aneurism. 


Subclavian 

aneurism. 
HEemorrbage 
from  axilla 
after  ligature 
of  subclavian. 
Subclavian 

aneurism. 

Subclavian 
and  carotid 

aneurism. 

Subclavian 
and  carotid 
aneurism. 


Subclavian 
and  axillary 
aneurism. 


Subclavian 
aneurism. 


Died  on  26tli 
day. 


Died  on  67th 

day. 
Died  on  5tli 

day. 

Died. 

Died. 

Died  on  18tb 
day. 


Died  on  21st 

day. 
Died  in  12 
hours. 


Died  on  8th 

day. 
Died  on  9th 

day. 


Died  on  34th 
day. 


Died  on  17th 
day. 


Recovery. 


Tied  an  inch  below  bifurcation. 
Ligature  separated  in  fourteen 
days.  Haemorrhage  on  25th 
day,  stopped  by  pressure : 
recurred  on  26th. 

Ligature  separated  in  fourteen 
days.    Died  of  haemorrhage. 

Artery  was  diseased  and  gave 
way.  Bleeding  arrested  by 
plug :  death  from  other  causes. 

Case  referred  to  as  occurring  in 
the  practice  of  Dupuytren. 

Died  of  pericarditis  sixty  hoiirs 

after  operation. 
Haemorrhage  came  on  on  the 
17th  and  18th  days.  Liga- 
ture applied  to  upper  portion 
of  artery. 
Ligature  separated  on  17th  day. 

Hsemorrhage  on  19th. 
Punctured  wound  in  axilla,  for 
which  subclavian  was  tied  ;  se- 
condary hEemorrhage,  and  then 
brachio-cephalic  tied. 
Inflammation  of  lung,  pleura, 
and  aneurismal  sac. 
Upper  end  of  sternum  and  inner 
end  of  clavicle  removed.  Dys- 
pnoea and  retention  of  nrine  : 
pus  in  the  right  kidney. 
Bones  removed  as  in  previous 
case.    Patient  was  apparently 
doing  well,  when  secondary 
hasmorrhage  appeared.  Im- 
mediate cause  of  death,  hsemor- 
rhage, in  consequence  of  remo- 
val of  bandages  by  patient. 
Artery  cut  through  by  ligature. 
Carotid   extremity  not  con- 
tracted, but  partially  plugged 
with  dark  coagulum.  Inflam- 
mation of  subclavian  vein  (left). 
Pus  in  anterior  mediastinum. 
Aneurism  contracted  and  filled 
with  coaguhim. 
Ligature  applied  to  brachio- 
cephalic a  quarter  of  an  inch 
below  bifiu-cation,  and  at  same 
time  to  carotid  one  inch  above 
origin.   Hfemorrhage  on  15th, 
33rd,  and  51st  days.  Ligature 
of  right  vertebral  on  54th  day 


N  B  -The  artery  was  out  down  upon,  but  not  actually  Ugaturcd,  by  Porter,  Post,  Aston  Key, 

and  Hoffman. 


♦  These  are  ixU  the  cases  of  ligature  of  the  bracUo-cephaUc  ^^"7  ^1^° '^f^^h-nioff^l^d^^oe 
been  able  to  collect.    This  artery  is 
by  Bugalski — all  three  cases  fatal ; 

omitted  them  in  the  above  table,   (juni.,   o— .;.>  v:-      .  •  ,. 

vol.  iii.,  1862,)  says,  in  speaking  of  Cooper's  second  case :  "  This  is  the  M'"ntn  < 
the  innominate  artery  ;  and  every  one  of  thorn  has  proved  fatiil.' 
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one  recovered.  In  three  more  it  is  said  to  have  Leen  tried  with  speedily  fatal 
results  ;  and  in  four  cases  the  operation,  after  being  commenced,  was  abandoned. 
Death  occurred  from  secondary  hemorrhage  in  six  cases  ;  from  inflammation 
of  the  lungs  or  pleura  in  one  ;  from  pericarditis  in  one  ;  from  diseased  kidney 
in  one  ;  from  phlebitis  and  suppui-ation  in  one  ;  and  in  three  from  causes  that 
are  not  mentioned. 

In  one  case,  that  of  Hall,  the  artery  was  transfixed  by  the  aneurism  needle  ; 
hEemorrhage  occurred  at  the  time,  which  was  arrested  by  plugging,  and  did  not 
recur,  the  patient  dying  from  other  causes.  In  three  cases,  those  of  Mott, 
Bland,  and  Lizars,  the  htemorrhage  came  on  shortly  after  the  separation  of  the 
ligature  ;  biit  in  Grafe's  (the  most  successful)  it  did  not  occur  for  fifty-one  days 
after  this,  the  cicatrix  in  the  artery  having  then  probably  given  way  imder 
the  influence  of  some  imprudent  movement  on  the  part  of  the  patient. 
In  Cooper's  second  case,  the  patient  appeared  to  be  going  on  well  for  some 
weeks,  when  secondary  haemorrhage  appeared.  Learning  that  nothing  further 
could  be  done,  the  patient  tore  oif  the  bandages  when  alone,  and  bled  to  death. 
With  such  results  as  these,  there  can,  I  think,  be  but  one  opinion  as  to  the 
propriety  of  stich  an  operation  being  again  had  recourse  to.  As  its  performance 
has  hitherto  in  nearly  every  instance  entailed  death,  and  generally  a  speedy 
death,  to  the  patient,  it  should  without  doubt  be  banished  from  surgical  practice  ; 
and  I  can  think  of  no  circumstances  that  should  induce  a  Surgeon,  in  the  face 
of  the  consequences  that  have  hitherto  invariably  followed  the  application  of  a 
ligature  to  the  brachio-cephalic  artery  for  subclavian  aneurism,  again  to  have 
recourse  to  such  a  procedure. 

Ligature  op  the  Subclavian. — If  the  aneurism  be  situated  on  the  right 
subclavian  artery,  between  or  beyond  the  scaleni,  that  vessel  has  been  Ligatured 
on  the  Tracheal  side  of  these  muscles  ;  on  the  left  side  this  operation  is  not  prac- 
ticable, on  account  of  the  depth  at  which  the  artery  is  situated.  When  we 
consider  the  anatomical  relations  of  that  portion  of  the  right  subclavian  which  in- 
tervenes between  the  brachio-cephalic  artery  and  the  tracheal  edge  of  the  scalenus 
anticus  muscle,  we  are  at  once  struck  with  the  great  difficulties  of  this  under- 
taking ;  and  when  we  reflect  on  the  position  in  which  the  ligature  will  be  placed 
between  the  onward  cvirrent  of  blood  in  the  brachio-cephalic  on  the  one  side, 
and  the  regurgitant  stream  conveyed  by  the  vertebral,  the  thyroid  axis,  the 
internal  mammary  and  intercostal,  into  the  subclavian,  immediately  beyond  the 
seat  of  deligation  on  the  other  side,  we  can  scarcely,  in  accordance  with  those 
principles  on  which  the  formation  of  a  coagulum  within  a  ligatured  vessel  takes 
place,  anticipate  any  but  the  most  disastrous  results. 

In  reference  to  the  mere  difficulties  of  the  operation,  Fergusson  justly  charac- 
terises it  as  the  most  serious  in  surgery  :  the  proximity  of  the  common  carotid 
artery  on  one  side,  the  internal  jugular  vein  on  the  other,  the  vena  innominata 
below,  the  par  vagum  and  numerous  small  venous  trunks  in  front,  the  recur- 
rent laryngeal  nerve  and  pleura  behind,  constitute  relations  of  sufficient 
importance  to  justify  Fergusson's  opinion.  But  supposing  these  difficulties 
overcome,  and  the  ligature  applied,  this  must  be  situated,  as  has  just  been 
stated,  in  such  a  position,  ■with  a  strong  cun'ent  of  blood  flowing  upon  each  side 
of  it,  as  to  render  the  formation  of  an  internal  coagubun,  and  consequently 
occlusion  of  the  artery,  impossible,  and  thus  to  lead  inevitably  to  the  occurrence 
of  fatal  haemorrhage  on  the  separation  of  the  ligature.  Besides  the  danger  of 
secondary  haemorrhage  from  these  causes,  there  would  be  the  additional  risk  of 
the  coats  of  the  artery  being  diseased,  as  we  commonly  find  them  in.  a  more  or 
less  morbid  state  in  the  immediate  vicinity  of  aneurisms ;  and,  it  being 
rendered  insusceptible  of  healthy  inflammation,  ulceration  and  sloughing 

«  2 
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would  take  place  along  the  track  of  the  ligature,  causing  the  probability  of 
a  recurrence  of  htemorrhage.  Thus,  in  Coles'  case  it  was  found,  on  exposiag 
the  subclavian  artery,  that  the  anemism  had  extended  in  such  a  way  towards 
the  carotid,  that  it  was  doubtful  whether  any  part  of  the  affected  vessel 
continued  sound.  On  exposing  it  fully,  it  was  found  that  only  a  space  of  the 
vessel  three  lines  in  length  remained  fi-ee  between  the  sac  and  the  bifxircation  of 
the  bracliio-cephalic,  and  it  was  in  tMs  narrow  space  that  the  ligature  was  appUed. 

The  subclavian  has  been  ligatured  on  the  tracheal  side  of  the  scaleni  muscles 
in  eleven  cases,  aU  of  which  proved  fatal :  ten  from  hsemorrhage,  and  one  from 
inflammation  of  the  pericardium  and  pleura. 

The  cases  are  as  follow  : — 


SURGEON. 

SEX. 

AGE. 

DATE  OF  DEATH. 

CAUSE  or  DEATH. 

ColiES. 

m. 

33 

4th.  day. 

Hsemoirhage. 

MoiT. 

f. 

21 

18tli  day. 

Haemorrhage. 

Hayden. 

f. 

57 

12th  day. 

Haemorrhage. 

O'Eeilly. 

m. 

39 

13th  day. 

Haemorrhage. 

Paetridge. 

m. 

38 

4th  day. 

Pericarditis  and  ijleurisy. 

LiSTON.  * 

m. 

13th  day. 

Haemon-hage. 

LiSTON.  + 

m. 

36th  day. 

Hemorrhage. 

C0vrLLiEn.+ 

m. 

10th  day. 

Haemorrhage. 

EODOERS. 

m. 

42 

14th  day. 

Haemorrhage. 

AUTERT.  § 

11th  day. 

Haemorrhage. 

AUTERT.§ 

22nd  day. 

Haemorrhage. 

Thus  it  will  be  seen  that,  while  this  operation  is  bad  in  principle,  it  is  most 
unfortmate  in  practice.  This  table  is,  to  my  mind,  conclusive  as  to  the  merits 
of  the  operation,  the  patient  having,  in  every  case  but  one,  been  carried  off  by 
secondary  hcemorrhage  from  the  distal  side  of  the  ligature,  in  consequence  of 
the  close  proximity  of  numerotis  collateral  branches  (Fig.  261) ;  and  in  the 

exceptional  case  the  opera- 
tion, although  performed 
with  the  utmost  delicacy 
and  sldll,  proved  fatal  from 
pericarditis  and  pleurisy 
before  the  period  at  which 
secondary  haemorrhage 
might  have  been  expected, 
Liston,  in  one  case,  liga- 
tured the  root  of  the  com- 
mon carotid,  as  well  as  that 
of  the  subclavian,  hoping 
in  this  way  to  diminish  the 
risk  of  the  supervention 
of  this  fatal  hssmorrhage, 
by  arresting  the  current  of  blood  which,  by  sweeping  into  the  cai'otid  past  the 
mouth  of  the  subclavian,  would  necessarily  wash  away  any  coagulum  that 
might  be  formed  in  tliis  artery.  But  his  expectations  were  not  realised  : 
hemorrhage  took  place  as  usual,  and  from  that  portion  of  the  artery  wliich  lay 
on  the  distal  side  of  the  ligature,  the  blood  havmg  been  carried  into  this  part  of 
the  vessel  in  a  retrograde  course,  thi-ough  the  comiection  existing  betAveen  the 

*  In  this  CH.SO  tho  carotid  w.-is  also  tied,  but  tho  lia3mraTliago  camo  from  tho  subclavian  (Fig. 
262).  t  i'ig-  201.  t  Carotid  also  tied.  §  Kofcn-od  to  by  J.  U.  Power. 


Fig.  261.- 


-Ligature  of  the  Subclavian  in  the  First  Part  of  its 
Coui-se.  (Liston.) 
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Fig.  262.— Ligature  of  the  Subclavian  and  Carotid 
for  Subclavian  Aneurism.  (Liston.) 


vessels  aiising  from  it  at  this  point,  and  tliose  on  tlie  opposite  side  of  tlie  head 
and  neck,  as  illustrated  by  the  annexed  cut  (Fig.  262),  taken  from  the  prepa- 
ration of  the  case  in  the  University  College  Museiun.  Indeed,  this  is  the  great 
danger  to  he  apprehended  after  ligature  of  the  subclavian  artery  on  the  tracheal 
side  of  the  scaleni,  dependuag  as  it  does  on  the  anatomical  relations  and  con- 
nections of  the  vessel,  which  no 
skill  on  the  pai't  of  the  operator 
can  in  any  way  lessen,  and  which, 
in  my  opinion,  ought  certainly 
to  cause  this  operation  to  be 
banished  from  surgical  practice. 

When  an  aneurism  is  situated 
on  the  subclavian  artery,  in  the 
posterior  inferior  triangle  of  the 
neck,  it  is  necessarily  impossible 
to  ligature  that  vessel  beyond  the 
scaleni,  as  there  would  not  be 
sufficient  room  for  the  exposiire 
of  the  artery,  which,  even  if  laid 
bare,  would  in  all  probability  be 
found  in  too  diseased  a  condition 
to  bear  the  application  of  a  liga- 
ture. 

Thus  it  will  be  seen  that,  in  every  case  in  which  an  aneurism  of  the  sub- 
clavian artery  has  been  subjected  to  operation,  whether  by  Hgatm-e  of  the 
brachio-cephalic  or  of  the  subclavian  itself  internally  to  the  scaleni,  the  result 
has  been  a  fatal  one.  As  this  unfortunate  termination  to  every  case  that  has 
yet  been  submitted  to  surgical  interference  is  in  no  way  to  be  attributed  to 
want  of  skill  on  the  part  of  the  operators, — who  have  been,  without  exception, 
men  greatly  distinguished  for  the  possession  of  this  very  quality, — but  is  solely 
dependent  on  certain  anatomical  peculiarities  in  the  arrangement  of  these 
vessels,  by  which  their  siiccessful  ligature  has  been  rendered  impossible,  a  repe- 
tition of  these  attempts,  which  may  hasten  the  patient's  death,  can  scarcely  be 
considered  justifiable.  What  then  are  we  do  1  Are  we  to  leave  patients 
labouring  under  aneurism  of  the  subclavian  artery  to  inevitable  death,  without 
making  an  effort  to  save  them  '?  Or  does  surgery  offer  other  modes  of  treatment 
besides  those  just  mentioned,  by  which  we  may  hope  to  arrive  at  more  suc- 
cessful results  1 

Without  mentioning  manipulation  or  galvano-puncture,  which  are  certainly 
deserving  of  further  trials  in  combination  with  appropriate  constitutional  treat- 
ment, three  modes  of  treatment  present  themselves : — 

1.  Compression  on  the  Artery  where  it  passes  over  the  First  Rib,  and  conse- 
quently on  the  Distal  Side  of  the  Tumour. 

2.  Ligature  of  it  on  the  Distal  Side,  above  or  below  the  Clavicle. 

3.  Amputation  at  the  Shoulder-joint,  and  Distal  Ligature  of  the  Artery. 

1.  Compression  of  the  Artery  on  the  Distal  Side  of  the  sac  could  only  be 
effected  where  it  crosses  the  first  rib,  and  consequently  would  only  be  applicable 
to  aneurisms  of  the  first  part  of  this  vessel.  This  plan  has  never  been  tried  : 
partly,  perhaps,  on  account  of  the  difficulty  in  applying  pressure  in  this  situation, 
and  partly,  probably,  on  account  of  the  want  of  success  that  has  attended  pro. 
cedures  of  this  kind  when  applied  to  vessels  in  other  situations. 

The  difficulty  in  applying  the  compression  might,  I  think,  be  overcome  by  the 
use  of  the  instrument  of  which  a  representation  is  given  by  Bourgery  ;  and  the 
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efficiency  of  the  compression  would  be  materially  increased  by  the  employment 
of  galvano-puncture  at  the  same  time,  and  in  this  way  a  coagulum  might  be 
formed  in  the  sac.  Although  much  ought  not  to  be  expected  from  this  mode  of 
treatment,  yet  I  think  it  might  with  propriety  be  tried  in  cases  of  the  kind 
that  has  been  mentioned. 

Dupuytren  ligatured  the  axHlary  artery  tmder  the  pectoral  muscles  for  a 
case  of  subclavian  aneurism,  two  arterial  branches  being  divided  m  the  inci- 
sions through  the  fat  and  areolar  tissue  ;  and  the  patient  died  on  the  ninth 
day.  This  is  the  only  instance,  to  my  Imowledge,  in  which  the  distal  operation 
has  been  attempted  for  the  cure  of  this  disease.  It  could  not  be  expected  to 
succeed  ;  for  between  the  ligature  and  the  sac  are  the  large  and  numerous  alar, 
acromial,  and  thoracic  branches  of  the  axiUary  artery,  which  would  continue  to 
be  fed  by  a  current  sent  through  the  tumour,  and  thus  preclude  the  possibility 
of  its  contents  being  sufficiently  stationary  for  ultimate  contraction  and  cure  to 
result.  Laugier  performed  the  distal  operation  in  a  supposed  case  of  subclavian 
aneurism,  which  afterwards  turned  out  to  be  one  of  the  brachio-cephalic  artery. 

2.  Ligature  of  the  Subclavian  Artery  in  the  TJiird  Part  of  its  Course,  on  the 
distal  side  of  the  tumour,  has  been  suggested,  and  may,  perhaps,  hold  out  some 
prospect  of  success  in  cases  of  aneurism  situated  between  or  internal  to  the 
scaleni.    In  an  aneurismal  sac  springing  from  the  artery  in  this  situation,  the 
principal  current  of  blood  would,  in  all  probability,  be  that  wHch  is  destmed 
for  the  supply  of  the  upper  extremity.    Some  of  the  branches  arising  from  the 
artery  before  it  has  passed  beyond  the  scalenus  anticus  would,  doubtless,  be 
more  or  less  compressed,  and  thus  obliterated,  by  the  tumour  ;  or  they  might 
be  obstructed  by  an  extension  of  the  laminated  fibrine  over  their  orifices.  If, 
therefore,  the  supply  to  the  upper  extremity  could  be  cut  off,  there  might  be  a 
possibility  of  those  changes  taking  place  within  the  sac  which  are  necessary  for 
the  obliteration  of  its  cavity.    The  principal  obstacles  to  this  desirable  result 
would  necessarHy  be  the  transversales  coUi  and  humeri  arteiies  ;  which,  bemg 
the  two  vessels  that  are  more  particularly  destiued  to  carry  on  the  circulation 
in  the  upper  extremity  after  the  Hgature  of  the  subclavian,  would  necessarily, 
if  not  occluded,  undergo  dilatation,  and  thus  continue  to  draw  too  large  a 
current  of  blood  through  the  sac  for  stratification  of  its  contents  to  take  place  ; 
and,  if  they  were  occluded,  there  would  be  danger  of  gangrene  of  the  arm  from 
insufficient  vascular  supply.  ■  •  n 

3  The  above-mentioned  difficulties  are  met  by  a  plan  of  procedure,  ongmally 
suggested,  I  believe,  by  Fergusson,  but  which  has  not,  to  my  knowledge,  been 
had  recoui-se  to  as  yet.  It  is  Amputation  of  the  Arm  at  the  Shoulder-jomt, 
followed  by  Distal  Ligature  of  the  Artery— desperate  undertaking,  truly,  but 
for  a  desperate  disease,  it  must  be  remembered,  and  one  that  has  never  yet, 
under  ordinary  surgical  treatment,  been  cured.  _ 

The  artery  mi<^ht  be  ligatured  before  the  amputation.  "  It  is  known,  says 
Eer-usson,  "that  amputation  at  the  shoulder-joint  is  generally  a  very  suc- 
cessful operation  ;  so  far  as  this  wound  is  concerned,  then,  there  niight  be 
little  to  apprehend,  but  the  effect  on  the  tumour  is  not  so  easily  foretold 
Li-ature  of  the  axillary  artery  on  the  face  of  the  stump  might  here  be  reckoned 
like  Brasdor's  operation  ;  yet  there  is  a  vast  difference,  for  in  the  latter  case  the 
same  amount  of  blood  which  previously  passed  towards  the  upper  extremity 
would  still  find  its  way  down,  and  probably  part  of  it  would  run_  through  the 
sac  ;  whereas,  were  the  member  removed,  as  the  same  quantity  woiUcl  no 
longer  be  reciuii-ed  in  this  direction,  the  tumour  might  possibly  be  much  more 
under  the  control  of  pressure.  The  value  of  such  a  suggestion  remams  yet  to 
be  tested,  however,  and  it  would  be  futile  to  reason  upon  it  at  present.  It 
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might  he  a  judicious  venture  first  to  tie  tlie  axiUary  or  subclavian  under  tlie 
clavicle  ;  and  then,  if  it  were  found  that  the  aneurism  stiU  increased,  ampu- 
tation might  he  performed,  either  immediately  before  or  after  the  separation  of 
the  ligatiu-e." 

Were  a  case  of  aneurism  of  the  subclavian  artery  internal  to  the  scaleni  to 
present  itseK  to  me,  the  plan  that  I  should  adopt  would  be,  first,  the  employ- 
ment of  pressure  on  the  vessel  at  the  distal  side  of  the  tiimonx,  if  practicable  ; 
should  this  not  succeed,  I  would,  if  the  disease  were  situated  between  or 
internal  to  the  scaleni,  ligature  the  artery  in  the  thii'd  part  of  its  course  ;  and, 
did  that  not  succeed  in  checking  the  increase  of  the  aneurism,  I  would  perform 
amputation  at  the  shoulder-joint,  as  recommended  by  Fergusson.  Should  the 
anem-ism  occupy  the  artery  after  it  has  passed  the  scaleni,  I  would  not  attempt 
the  ligature  of  the  artery  below  the  clavicle  ;  as  it  is  an  operation  the  result  of 
which  is  not  very  satisfactory,  and  would  not  prevent  a  large  current  through 
the  sac  for  the  supply  of  the  collateral  circulation  of  the  arm  ;  but  I  would  at 
once  have  recourse  to  amputation  at  the  shoulder,  and  then  ligature  the  vessel 
as  near  as  possible  to  the  sac.  It  is  true  that,  even  in  this  case,  the  Kgatuxe 
would  be  below  the  branches  that  are  given  off  imder  the  pectoral  muscles  ; 
but,  as  the  arm  would  be  removed,  they  could  not  undergo  any  increase  of 
activity  for  the  supply  of  the  collateral  circulation  of  the  upper  extremity. 

ANEURISM  OF  THE  AXILLARY  ARTERY. 
This  artery,  though  less  commonly  the  seat  of  aneurism  than  other  large 
vessels,  such  as  those  of  the  ham,  the  groin,  and  the  neck,  yet  is  sufficiently 
frequently  diseased.  This  is  due  partly  to  its  situation,  its  proximity  to  the 
shoulder-joint  causing  it  to  be  subjected  to  the  very  varied,  extensive,  and  often 
forcible  movements,  of  which  that  articulation  is  the  seat ;  and  partly  to  the 
artery  being  deficient  in  that  support  which  would  be  afforded  it  by  an  invest- 
ing sheath,  such  as  is  commonly  met  with  in  arteries  of  corresponding  mag- 
nitude. Amongst  the  most  frequent  causes  of  axillary  aneurism,  may  be 
mentioned  falls  upon  the  shoulder  or  upon  the  outstretched  hands,  and  in 
many  cases  the  efforts  made  at  reducing  old  standing  dislocations,  instances  of 
which  are  recorded,  by  PeUetan,  Flaubert,  Warren,  and  Gibson  ;  the  head  of  the 
bone  in  these  cases  having  probably  contracted  adhesions  to  the  artery,  in  con- 
sequence of  which  the  vessel  was  torn  during  the  efforts  at  reduction.  Axillary, 
like  subclavian  aneurism,  occurs  more  commonly  on  the  right  than  on  the  left 
side,  and  is  met  with  in  especial  frequency  amongst  men ;  of  37  cases,  only 
3  occurred  in  women.  I  am  acquainted  with  one  case  only  in  which  both 
axiUary  arteries  became  aneurismal ;  it  occurred  to  Furner  of  Brighton.  In 
this  remarkable  case  both  axillary  arteries  became  affected,  an  interval  of  about 
fifteen  months  intervening  between  the  formation  of  the  two  aneurismal 
tumours  ;  and  the  subclavian  was  ligatured  on  both  sides  successfully. 

Symptoms. — In  axiUary  aneurism,  there  are  three  sets  of  symptoms,  attention 
to  which  win  usually  enable  the  Surgeon  to  recognise  the  disease  ;  these  are, 
the  existence  of  a  tumour  in  the  axiUa,  the  pain  that  it  occasions,  and  the 
affections  that  it  gives  rise  to  in  the  limb. 

The  precise  situation  at  which  an  aneurism  of  the  axUlary  artery  presents 
externally,  will  depend  upon  whether  it  springs  from  that  portion  of  the  vessel 
that  lies  aliove,  beneath,  or  below  the  lesser  pectoral  muscle.  If  from  above,  it 
will  appear  as  a  tumour  seated  immediately  below  the  clavicle  and  occupying 
the  triangular  space  between  the  upper  margin  of  the  lesser  pectoral  and  that 
bone  ;  if  it  be  lower  down,  it  will  raise  the  anterior  fold  of  the  axilla,  being 
prevented  from  extending  much  out  of  this  space  by  the  dense  fascia  that 
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stretclies  across  from  one  side  to  the  other.    The  tumour,  which  is  at  first  soft 
and  compressible,  has  a  whizzing  hrvdt;  and  its  pulsations,  which  are  expansile, 
may  be  arrested  by  pressure  upon  the  subclavian  artery,  where  it  passes  over 
the  first  rib.    It  usuaUy  increases  with  great  rapidity,  ownng  to  the  Httle 
resistance  opposed  by  the  loose  areolar  tissue  in  this  situation,  and  most  com- 
monly extends  downwards  and  forwards,  causing  the  hoUow  of  the  axilla  to 
disappear.    In  some  rare  instances,  however,  the  tumour  has  been  known  to 
take  a  direction  upwards  imder  the  lesser  pectoral,  and  into  the  areolar  interval 
above  that  muscle,  or  even  underneath  the  clavicle  into  the  acromial  angle 
between  it  and  the  trapezius.     Such  a  course  for  the  aneurism  to  take  is 
forttmately  rare,  as  it  presents  serious  inconvenience  in  the  ligature  of  the  sub- 
clavian ;  and  there  is  more  than  one  instance  on  record,  in  which  the  sac  has 
been  punctured  in  the  attempt  to  pass  the  needle  round  this  vessel.    When  the 
aneurism  is  seated  high  up,  it  not  unfrequently  happens  that  the  clavicle  is 
pushed  upwards  by  the  pressure  of  the  timiour  beneath  it — a  complication  of 
considerable  moment  in  reference  to  the  operation,  the  difficulties  of  which  are 
greatly  increased  by  it.    The  pressure  of  the  tumour  may  give  rise  to  serious 
consec[uences  upon  neighbottring  parts  ;  thus  it  may  produce  a  carious  state  of 
the  first  and  second  ribs,  and  the  compression  of  the  brachial  plexus  of  nerves 
will  occasion  paiu  and  mmibness  in  the  upper  extremity.    In  some  cases  the 
brachial  artery  beyond  the  tumour  would  appear  to  be  obstructed,  no  pulsation 
being  perceptible  in  it ;  and  the  compression  of  the  axillary  vein  may  occasion 
oedema  of  the  hand  and  arm,  with  some  diminution  ia  the  temperatiire  of  the 
limb  ;  and  these  symptoms,  if  the  tumour  attaiu  a  very  large  size,  may  even 
amount  to  indications  of  impending  gangrene. 

Diagnosis.— The  diagnosis  of  axillary  aneurism  is  usually  readily  made  ; 
there  being  but  two  diseases  with  which  it  can  well  be  confounded,  viz., 
chronic  enlargement  and  suppuration  in  the  glands  of  the  axilla,  and  pulsating 
tumour  of  the  bones  iu  this  region.  Erom  glandular  or  other  abscess,  the 
diagnosis  is  generally  easy ;  but  I  have  seen  some  cases  in  which,  pulsation 
being  communicated  to  their  contents  by  the  subjacent  artery,  it  was  somewhat 
difficult  to  distinguish  the  nature  of  the  tumours.  Here,  however,  the  history 
of  the  case  and  its  speedy  progress  to  pointijig  will  indicate  its  true  nature. 
From  medullary  tumour,  or  osteo-aneurism  of  the  head  of  the  humerus,  the 
diagnosis  is  not  always  so  easy  ;  and  there  are  at  least  two  instances  on  record 
in  which  the  subclavian  artery  has  been  Ugatured  for  disease  of  this  kind  on 
the  supposition  of  its  being  an  aneurism.  In  these  instances  it  has,  however, 
generally  been  observed  that  the  tumour  first  made  its  appearance  on  the  fore 
part  of  the  shoulder,  and  not  in  the  usual  situation  of  axillary  aneurism  ;  that 
it  was  from  the  first,  firm,  smooth,  elastic,  but  nearly  imcompressible ;  and 
that,  although  it  presented  distinct  pulsation,  there  was  no  true  bellows-sound, 
but  rather  a  thriUing  bruit  perceptible  in  it.  The  most  important  diagnostic 
mark,  perhaps,  is  the  fact  of  these  tumours  forming  a  prominence  in  situations 
in  which  aneurisms  of  the  axillary  artery  woiUd  not  at  first  show  themselves, 
as  at  the  upper,  outer,  or  anterior  part  of  the  shoulder.  In  more  advanced 
stages,  when  the  substance  of  the  bone  has  undergone  absorption  and  its  shell 
has"  become  thin  and  expanded  by  the  outward  pressure  of  the  tumour,  there  is 
often  a  dry  crackling  or  rustling  soimd  perceived  on  pressure,  which  is  never 
met  with  in  cases  of  aneurism. 

Treatment.— I  am  not  acquainted  with  any  instance  in  which  an  aneurism 
of  the  axiHary  artery,  not  arising  from  wound  or  injuiy,  has  undergone  spon- 
taneous cure,  or  been  consolidated  by  constitutional  treatment.^  Nor  is  it 
probable  that  compression  can  ever  be  made  applicable  to  aneurisms  in  this 
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situation  ;  inasmuch  as  the  pressure,  that  is  brought  to  bear  upon  the  sub- 
chxvian,  must  necessarily  at  the  same  time  uifluence  the  wliole  or  the  greater 
part  of  the  brachial  plexus  of  nerves  to  such  an  extent  as  to  be  unendurable  by 
the  patient.  Ligature  of  the  ai-tery  is  therefore  the  Surgeon's  sole  resource  in 
the  ti-eatment  of  these  cases.  The  part  of  the  vessel  rmiversally  selected  for  the 
appHcation  of  the  Ugature  is,  in  accordance  with  the  Hunterian  doctrines,  that 
which  lies  on  the  first  rib  beyond  the  scalenus  anticus  muscle  ;  tHs  part 
presenting  the  advantages  of  bemg  sufficiently  removed  fi-om  the  seat  of  disease 
to  ensure  the  probabihty  of  the  coats  of  the  artery  being  in  a  sound  state,  of 
being  by  far  the  most  accessible,  and,  when  deligated,  of  allowing  the  collateral 
circulation  by  which  the  vitality  of  the  arm  is  to  be  maintained  to  remain 
iminjured.  Notwithstanding  these  obvious  advantages  presented  by  the  ligature 
of  the  subclavian  over  that  of  the  axillary  artery,  in  other  words,  by  performing 
Hunter's  instead  of  Anel's  operation  for  the  ciu-e  of  spontaneous  axillary 
aneurism,  there  would  appear  to  be  a  tendency  in  the  minds  of  some  Surgeons 
to  advocate  the  latter  instead  of  the  former  of  these  operations ;  and  to  sub- 
stitute for  one  that  offers  the  advantages  that  have  just  been  mentioned  a 
procedure  that  is  not  only  much  more  dif&cult  in  its  performance,  and  that 
interferes  with  the  collateral  circulation,  but  that  is  practised  upon  a  diseased 
part  of  the  vessel,  in  dangerous  proximity  to  the  sac. 

Ligature  op  the  Subclavian  in  the  Third  Part  of  its  Course. — In 
order  to  apply  a  ligature  to  that  portion  of  the  subclavian  artery  which  inter- 
venes between  the  acromial  edge  of  the  scalenus  anticus  and  the  lower  border 
of  the  first  rib,  the  patient  should  be  placed  in  the  recumbent  position,  the  arm 
depressed  as  much  as  possible,  and  the  head  turned  somewhat  to  the  opposite 
side.  The  iategiiments  of  the  lower  part  of  the  neck  shordd  then  be  put  on 
the  stretch  by  being  drawn  downwards  over  the  clavicle,  and  an  incision  about 
four  inches  in  length  made  upon  the  bone  through  the  integument,  the  super- 
ficial fascia,  'and  the  platysma.  When  tension  is  taken  off  the  part,  this 
incision  will  be  found  to  traverse  the  base  of  the  inferior  triangle  of  the  neck  ; 
a  vertical  incision  should  then  be  made  at  right  angles  to,  and  falling  into  the 
centre  of,  the  first,  and  the  two  flaps  of  integument  and  fascia  should  then  be 
turned  up.  A  quantity  of  loose  areolar  tissue  will  now  be  exposed,  in  which  a 
venous  plexus  and  the  lower  end  of  the  external  jugular  vein  will  commonly 
be  found.  These  vessels  should  be  carefully  avoided,  and  the  areolar  tissue 
dissected  or  scratched  through  with  the  point  of  a  knife  and  a  blunt  probe  ; 
should  any  vein  be  wounded,  a  double  ligature  must  be  passed  underneath  it, 
or  either  end  tied.  If  the  transversalis  colU  or  humeri  arteries,  as  occasionally 
happens,  should  inconveniently  traverse  this  place,  they  must  be  drawn  out  of 
the  way  with  a  blimt  hook.  By  the  combined  action  of  cutting  and  scratching 
through  the  areolar  tissue,  the  external  edge  of  the  scalenus  anticus  is  reached  ; 
this  is  the  "  directing  line  "  down  which  the  fhiger  is  run  until  the  tubercle  of 
the  first  rib  is  felt.  This  is  the  guide  to  the  artery,  which  will  be  found 
immediately  above  and  a  little  behind  it,  covered,  however,  and  bound  down 
to  the  rib  by  a  dense  fascia.  This  must  now  be  very  carefully  opened  with  the 
edge  of  the  knife,  and  the  needle  passed  from  before  backwai'ds.  In  doing 
this,  attention  must  be  paid  to  the  brachial  plexus,  situated  above  and  behind 
the  artery. 

There  are  several  points  in  connection  with  tliis  operation  that  deserve 
special  attention.  In  the  first  place,  it  is  necessary  that  the  slioulder  should 
be  depressed  as  far  as  possible,  so  as  to  bring  the  superior  margin  of  the  clavicle 
down.  This  is  a  matter  of  much  importance ;  for,  if  the  clavicle  be  thrust 
upwards  by  the  pressure  of  a  large  aneurism,  the  Surgeon  will  have  to  find  the 
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artery  at  tlie  bottom  of  a  deep  nan-ow  wound,  instead  of  on  a  comparatively 
plain  surface.    A  case  occurred  to  Sir  A.  Cooper,  in  wliich  the  attempt  to 
ligature  the  subclavian  artery  for  a  large  aneurism  of  the  axilla  was  forced  to 
be  abandoned,  in  consequence  of  the  clavicle  being  thrust  up  to  too  great  a 
height  to  enable  him  to  reach  the  vessel.    The  extent  of  the  difficulty  occa- 
sioned by  this  elevation  of  the  clavicle  must  necessarily  depend  m  a  great 
measure  upon  the  height  at  which  the  subclavian  artery  happens  m  any 
particular  case  to  be  situated  in  the  neck.    It  ia  not  uncommon  to  find  it 
pulsatinc^  so  high  in  the  neck,  that  no  amount  of  elevation  of  the  clavicle  by 
subiacent  axillary  aneurism  could  raise  that  bone  above  the  level  of  the  vessel 
In  the  majority  of  cases,  however,  (in  seventeen  out  of  twenty-five,  as  ehoym  by 
Quain  in  his  work  on  the  Arteries,)  it  is  either  below  the  level  of  the  bone,  or 
but  sUghtly  raised  above  it ;  so  that,  if  the  clavicle  were  thrust  upwards  and 
forwards,  the  vessel  would  be  buried  in  a  deep  pit  behind  it.    Dupuytren  was 
of  opinion  that  the  artery  coursed  high  in  persons  who  were  thin,  with  slender 
long  necks  ;  whereas,  in  thick,  short-necked  persons,  with  muscular  shoulders, 
it  was  deeply  seated.    I  have  often  verified  the  truth  of  this  observation,  both 
in  dissection  and  in  examining  the  pulsations  of  the  vessel  durmg  life. 

In  order  to  obviate  the  difficulty  that  has  occasionaUy  been  experienced  m 
reaching  the  artery  when  thus  buried  behind  an  elevated  clavicle,  it  has  been 
proposed  by  Hargrave  to  saw  through  the  bone.  The  most  serious  objection  that 
can  be  raised  against  this  practice  is  the  fact  of  the  clavicle  being  sometimes  a 
part  of  the  waU  of  the  aneuiism ;  but,  supposing  the  Surgeon  could  satisfy 
himself  that  this  was  not  the  case,  I  cannot  see  any  objection  to  this  procedure, 
provided  any  very  great  and  insm-mountable  difficulty  presented  itself  in 
setting  the  ligature  roimd  the  vessel  without  it.  ,       ,  ,  , 

In  passing  the  needle  round  the  subclavian,  care  must  be  taken  that  some  of 
the  lower  cords  of  the  brachial  plexus  be  not  included  in  the  noose ;  and  indeed 
the  mistake  has  more  than  once  been  committed  of  tying  these  nervous  trunks 
instead  of  the  vessel.    Thus,  Liston,  in  the  first  successful  case  of  ligature  of 
the  subclavian  in  this  country,  passed  the  thread  round  the  lower  nervous  cord ; 
but  immediately  perceiving  his  eiTor,  turned  it  to  account  by  dxawmg  aside  the 
included  nerve,  and  thus  more  readily  exposing  the  artery.    Dupuytren,  m  a 
case  of  aneuiism  of  some  years'  duration,  succeeded,  after  an  operation  that 
lasted  one  hour  and  forty-eight  minutes,  and  which  he  describes  as  the  most 
tedious  and  difficult  he  ever  attempted,  in  passing  a  ligature  round  the  vessel, 
as  he  believed.    After  the  death  of  the  patient,  which  occurred  from  h^mor- 
rha<^e  on  the  fourth  or  fifth  day,  the  fourth  cervical  nerve  alone  was  found 
included  in  the  noose.    In  a  case  related  by  Porter,  it  is  stated  that  the  artery 
communicated  such  distinct  pulsation  to  the  inferior  nervous  trunlc  that  there 
were  no  means  of  ascertaining  whether  it  was  the  vessel  or  not,  except  by  passmg 

the  needle  under  it.  n  i  i     n  „ 

In  some  cases,  as  has  already  been  stated,  the  sac  passes  upwards  below  the 
clavicle  into  the  inferior  posterior  triangle  of  the  neck  ;  when  tl^is  is  the  case 
the  Surgeon  incurs  the  risk  of  punctui-ing  it  from  itsxlose  proximity  to  the 
arteiT  a!  it  Hes  on  the  first  rib.    This  accident  happened  to  Cusack  while  bga- 
Sthe  subclavian  in  the  third  part  of  its  coui-se,  for  a  diffused  aneurism  o 
he  aliiw  artery.    An  alarming  gush  of  blood  took  place,  -^^^^^^^^ 
bv  nluecincr  the  woimd  ;  but  the  haemorrhage  recurred  on  the  tenth  daj ,  ana 
tJ^^.   In  a  else  related  by  Travers,  in  which  the  sac  was  punc  u.ed 
by  the  needle,  which  was  being  passed  roimd  the  artery  the  l^^^f '  ^^^^^^^ 
arterial,  did  not  flow  per  saltu^n,  but  ia  a       ™  ^^/^^^h^^^^^ 
rhage,"  Travers  says,  "was  more  terrific  and  uncontrollable  than  i  nave  ever 
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witnessed,"  and  was  not  commanded  by  drawing  the  ligature  tight.  It  was  so 
gi-eat  that  it  was  doubtful  whether  the  patient  would  leave  tlie  theati-e  aUve, 
and  was  only  arrested  by  plugging  tlie  wound  with  sponge-tents.  The  patient 
died  of  inflammation  of  the  pleura.  On  examination,  the  aneurismal  sac  was 
foimd  to  have  a  pouch-like  enlargement  upwards,  overlying  the  artery,  where 
it  had  been  punctured. 

Ligature  between  the  Scaleni.— If  the  sac  encroach  upon  the  neck,  rising 
above  the  clavicle,  or  the  artery  be  not  sound  in  the  third  part  of  its  course,  it 
may  be  necessaiy  to  ligatiire  it  between  the  scaleni,  dividing  the  outer  half  or 
two-thirds  of  the  scalenus  anticus.  This  operation  should  not  be  considered  as 
distinct  from  ligature  of  the  vessel  in  the  third  part  of  its  course,  but  rather  as 
an  extension  of  that  proceeding,  if  it  be  found,  for  the  reasons  just  mentioned, 
imadvisable  to  tie  the  artery  on  the  first  rib  ;  in  tliis  way  it  has  been  practised 
by  Dupuytren  and  Liston.  In  its  first  steps,  as  far  as  the  exposure  of  the 
scalenus  anticus,  it  is  the  same  as  that  for  the  deligation  of  the  vessel  in  the 
third  part  of  its  course.  When  this  muscle  has  been  exposed,  a  director  must 
be  pushed  under  it,  upon  which  it  is  to  be  divided  to  the  extent  of  half  or  two- 
thirds  its  breadth,  when  it  retracts,  exposing  the  vessel.  During  this  part  of 
the  operation,  some  danger  may  be  incurred  to  the  phrenic  nerve,  and  to  the 
transversales  colli  and  humeri  arteries  ;  but  if  ordinary  care  be  taken,  this  will 
not  be  very  great.  The  phrenic  nerve,  as  I  have  found  by  very  frequent  ex- 
aminations on  the  dead  body,  lies  altogether  to  the  tracheal  side  of  the  incision, 
if  that  be  not  carried  beyond  one-half  the  breadth  of  the  muscle  ;  and  should  it 
appear  to  be  in  the  way,  it  may  readily  be  pushed  inwards  towards  the  mesial 
line,  being  only  loosely  invested  by  areolar  tissue.  I  have,  however,  seen  one 
instance  in  which  the  right  subclavian  artery  was  ligatured  for  a  spontaneous 
cyhndriform  aneurism  of  the  axilla,  and  the  patient  died  on  the  eighth  day,  of 
pneumonia  ;  on  examination  after  death,  the  edge  of  the  scalenus  was  found 
cut,  and  the  phrenic  nerve  divided.  Had  the  injury  to  the  nerve  in  this  case 
anything  to  do  with  the  pneumonia  ?  I  do  not  think  it  improbable  ;  as 
division  of  one  pkrenic  nerve,  by  paralysing  to  a  certain  extent  the  diaphragm, 
and  so  far  interfering  with  the  respiratory  movements,  must  necessarily  have  a 
tendency  to  induce  congestion  of  the  lung,  which  would  readily  rim  on  to  in- 
flammation of  that  organ.  I  have  likewise  heard  of  one  case  in  which  incessant 
hiccough  followed  this  operation,  and  after  death  the  phrenic  nerve  was  found 
reddened  and  inflamed,  having  probably  in  some  way  been  interfered  with 
during  the  exposure  of  the  vessel. 

Another  important  point  in  reference  to  the  ligature  of  the  vessel  in  this  part 
of  its  course,  is  the  frequency  vnth.  wliich  a  branch  arises  from  the  subclavian 
artery  between  the  scaleni.  When  this  peculiarity  exists,  there  would  probably 
be  but  a  slender  chance  of  the  occlusion  of  the  artery  by  ligature  in  this  situa- 
tion. The  transversales  colli  and  humeri  arteries,  though  in  some  danger,  whilst 
crossing  over  the  scalenus  anticus,  may  be  avoided  by  keeping  the  incision  in 
the  muscle  between  and  parallel  to  these  vessels.  One  principal  danger  in  liga- 
turing the  subclavian  artery  at  any  point  above  the  first  rib,  certainly  arises 
from  interference  with  the  fine  areolar  tissue  which  lies  between  it  and  the 
scalenus  muscles,  separating  it  from  the  pleura,  and  which  is  continuous  with 
the  areolar  membrane  of  the  anterior  mediastinum,  being  indeed  the  deep 
portion  of  the  ascending  layer  of  what  Sir  A.  Cooper  has  described  as  the 
"  thoracic  fascia,"  and  which  tends  to  form  the  superior  boundary  of  the  chest, 
being  continuous  in  the  neck  with  the  deep  cervical  fascia.  After  the  deeper 
layers  of  the  cervical  fascia  have  been  opened,  this  fine  areolar  membrane  pre- 
sents itself ;  and,  if  inflammation  be  excited  in  it,  the  morbid  action  will 
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readily  extend  by  mere  continuity  of  tissue  into  the  thorax  by  the  anterior 
mediastinmn,  invadiiig  iiltimately  the  pleui-a  and  pericardium.  Hence,  when- 
ever it  is  practicable,  the  Surgeon  should  keep  the  point  of  the  needle  close  to 
that  part  of  the  artery  wliich  lies  upon  the  first  rib,  as  there  is  less  risk  here  of 
opening  into  the  deep  areolar  tissue  of  the  neck. 

Accidents  following  Ligature  of  the  SuBCLAViAN.-The  general  result 
of  the  ligature  of  the  subclavian  artery  in  the  third  part  of  its  course,  for  spon- 
taneous aneurism  in  the  axiUa,  is  by  no  means  satisfactory.  Thus,  of  forty-eight 
cases  of  aneiuism  of  the  axiUary  artery,  not  dependent  upon  any  external 
wound  in  which  the  artery  was  ligatui-ed  above  the  clavicle,  I  find  twenty- 
three  cures  against  twenty-five  deaths.  This  result  is  so  unfavourable,  and  so 
different,  indeed,  from  what  I  anticipated,  that  I  have  been  led  to  analyse  care- 
fully the  causes  of  death,    I  find  them  as  follow  :— 


Inflanunation  -within  the  chest,  &c.  . 

.    10  cases. 

Suppuration  of  the  sac  ... 

.    .      6  „ 

Suppurative  phlebitis 

•  1 

Hsemorrhage      .       .       .       •  • 

.    .      3  „ 

Gangrene  of  hand  and  arm 

.      1  „ 

General  gangrene  .... 

.    .      1  „ 

Not  stated      .       .       .       •  ■ 

.      3  „ 

25  „ 

Thus  it  will  be  seen  that  the  two  most  frequent  causes  of  a  fatal  result  follow- 
inc^  the  operation  for  axiUary  aneurism,  are  not  those  that  axe  usuaUy  met  with 
after  the  ligature  of  the  larger  vessels.  It  would  therefore  appear  to  be  owing 
to  some  special  condition,  dependent  either  upon  the  application  of  a  Hgature 
to  the  subclavian  artery  in  the  third  part  of  its  course,  or  upon  the  situation  and 
nature  of  the  disease  for  which  that  operation  is  had  recourse  to  ;  and  the  im- 
portant point  to  be  determined  is,  whether  these  conditions  are  the  accidental 
or  the  necessary  consequences  of  the  application  of  a  Hgature  m  this  situation 
for  the  cure  of  aneurism  in  the  axilla. 

Infiammation  of  the  Contents  of  the  Tliorax  proved  fatal  in  10  out  of  25  cases, 
or  l"in  2-5,  and  is  the  most  frequent  cause  of  death,  though  not,  I  beUeve,  the 
most  frequent  untoward  complication  of  this  operation.  It  might  at  fii-st  be 
supposed  that,  in  this  respect,  the  operations  on  the  subclavian  artery  re- 
sembled other  of  the  greater  operations,  after  which  pneumonia  is  so  common 
a  sequela ;  but,  on  closer  examination,  it  will  be  found  that  this  is  not  the 
case  Inflammation,  when  attacMng  the  thorax  or  its  contents  after  ligature  of 
this  artery  for  axiUary  anemism,  is  not  confined  to  the  lungs,  but  very  com- 
monly affects  the  pleura  and  pericardium  as  weU  as,  or  even  in  preference  to, 
these  or-ans  It  would,  therefore,  appear  probable  that  it  arose  from  causes 
that  are  essentiaUy  connected  with  this  disease  or  operation.    These  are  refer- 

rible  to  tliree  heads.  ,    .  i 

1  Inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck  may 
extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  This  would 
appear  to  have  been  the  cause  of  death  in  a  patient  in  whom  Key  tied  the  sub- 
clavian, and  has  been  especially  adverted  to  by  that  excellent  Surgeon  m  his 

relation  of  the  case.  -i    •  -oc 

2.  The  sac  may,  by  its  pressure  inwards,  encroach  upon  and  give  rise  to 
inflammation  of  tiiat  portion  of  the  pleura  tiiat  corresponds  to  its  posterior 
aspect.  This  occurred  in  a  case  in  which  Mayo  of  Wmchester  operated,  and  is 
more  Hable  to  happen  if  suppiu-ation  have  taken  place  in  the  sac  ;  when  this 
happens,  adhesion  may  take  place  between  it  and  the  pleura,  or  even  the 
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tissue  of  the  adjacent  lung  ;  and  the  contents  of  tlie  suppurated  tumom-  may- 
be discharged  into  the  pleural  cavity  or  air-tuhes,  and  so  coughed  up.  Of 
this  curious  mode  of  termination  there  are  at  least  two  cases  on  record ;  one 
by  BuUen,  in  which  the  patient  recovered  ;  the  other  by  Gross,  in  vs^hich 
the  patient  died  fi-om  the  escape  of  the  contents  of  the  sac  into  the  cavity  of 
the  pleura. 

3.  Division  of  the  phrenic  nerve  would  necessarily,  by  interfering  with  the 
respiratory  movements,  induce  a  tendency  to  congestion  and  inflammation  of 
the  tissue  of  the  lungs ;  and,  althoiigh  such  an  accident  must  be  a  very  rare  one 
in  cases  of  ligature  of  the  subclavian  for  axillary  aneurism,  yet  it  undoubtedly 
has  occuired,  as  I  have  myseK  witnessed  in  one  case. 

Suppuration  of  the  Sac  is  the  most  common,  though  not  the  most  fatal, 
accident  after  ligature  of  the  subclavian  for  spontaneous  axiUary  aneurism.  It 
was  the  immediate  cause  of  death  in  six  cases,  and  occurred  in  two  of  the 
patients  that  died  of  inflammation  of  the  chest ;  it  also  took  place  in  six  cases 
that  recovered  :  in  all,  fourteen  cases  out  of  forty-five,  or  nearly  one  in  three, 
— a  much  higher  proportion  than  is  generally  observed  in  cases  of  ligature  for 
aneurism. 

What  occasions  this  greater  frequency  of  suppuration  of  the  sac  in  axillary 
aneurisms  than  in  those  in  other  situations?  The  only  cause  to  which  ifc 
appears  to  be  attributable  is  the  great  laxity  of  the  areolar  membrane  in  the 
axilla,  which  allows  the  tumour  to  increase  so  rapidly  in  size  as  to  excite  in- 
flammatory action  in  the  surrounding  tissues,  which  may  speedily  run  into 
suppuration.  So  long  as  the  contents  of  the  tumour  continue  fluid,  they  will 
necessarily  excite  less  irritation  on  surrounding  structures  ;  but  when  once 
they  have  become  solidified,  whether  by  the  gradual  deposition  of  laminated 
fibrine,  during  the  progress  of  the  disease,  or  more  suddenly,  in  consequence 
of  those  changes  that  take  place  in  the  contents  of  an  aneurismal  sac  after 
the  ligature  of  the  artery  leading  to  it,  the  indurated  mass,  acting  like  any 
other  foreign  body,  sets  up  inflammation  in  the  areolar  tissue  that  is  in 
immediate  contact  with  it,  and  thus  disposes  it  to  run  into  suppuration.  The 
more  speedily  the  solidification  takes  place,  the  more  disposition  will  there  be 
to  the  occurrence  of  this  accident  ;  the  neighbouring  parts  being  unable  to  ac- 
commodate themselves  to  the  sudden  extension  and  compression  they  are  com- 
pelled to  undergo. 

The  period  at  which  suppuration  of  the  sac  may  be  expected  to  occur  ia 
cases  of  axillary  aneurism,  after  the  ligature  of  the  subclavian,  must  necessarily 
in  a  great  measure  be  dependent  on  the  state  of  the  sac  at  the  time  of  the 
operation.  If  inflammatory  action  have  been  already  set  up  around  it,  it  may 
happen  in  a  few  days  after  the  artery  has  been  tied.  But  if  this  morbid  action 
have  not  already  commenced,  the  period  at  which  suppuration  may  most  prob- 
ably be  expected  is  between  the  first  and  second  month.  The  period  at  which 
suppuration  and  n;pture  of  the  sac  take  place  does  not  influence  the  probable 
termination  of  the  case  to  any  material  extent  ;  as,  in  the  cases  that  proved 
fatal,  death  occurred  at  various  periods  between  the  seventh  day  and  the  second 
month  ;  in  Aston  Key's  case,  on  the  ninth  day  ;  in  Mayo's  on  the  twelfth  ;  in 
Belardini's  and  Griife's,  at  the  end  of  the  first  month  ;  in  Eigaud's  at  the  sixth 
week ;  in  B.  Cooper's,  in  the  second  month.  The  recoveries,  likewise,  took 
place  at  aU  periods  after  the  ligature  of  the  vessel,  between  a  few  days,  as  in 
Porter's,  and  six  weeks,  as  in  Halton'a  case. 

An  axillary  aneurism  that  has  suppurated  may  burst  either  externally,  or 
into  the  lungs  or  pleura,  or  both.  It  is  most  usual  fot  it  to  burst  externally  ; 
the  tumour  enlarges,  with  much  pain  and  tension  ;  a  part  of  the  skin  coverinrf 
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it  becomes  iiifiamed  ;  fluctuation  can  be  liere  felt,  and,  if  an  incision  be  not 
made,  tlie  tumour  wUl  give  way,  discharging  most  usually  a  quantity  of  dark- 
coloured  pus,  mixed  up  with  more  or  less  broken-down  and  disintegrated 
coagulum  and  fibrinous  deposit,  and  perhaps  sooner  or  later  foUowed  by  a 

stream  of  arterial  blood. 

Occasionally,  but  more  rarely,  the  sac  extending  backwards  becomes  adherent 
to  the  pleura,  and  may  give  way  into  that  cavity  ;  or,  by  pressing  upon,  may 
become  incorporated  with  the  lungs.  Of  this  remarkable  termination  two 
instances  are  recorded,  in  one  of  which  recovery  took  place. 

The  fii-st  case  of  the  kind,  is  one  in  which  BuUen  ligatured  the  subclavian 
artery  for  axillary  aneurism.  Eighteen  days  after  the  operation  the  tumour 
began  to  increase,  and  to  take  on  the  symptoms  that  are  indicative  of  suppu- 
ration. On  the  twenty-sixth  day  six  or  eight  ounces  of  bloody  pus  were  expec- 
torated during  a  paroxysm  of  coughing,  and  the  tumour  suddenly  dimiaished 
to  one-half  its  size  ;  it  was  now  punctured,  and  five  ounces  of  the  same  kind  of 
matter  let  out  with  great  relief.  When  the  patient  coughed,  air  passed  into  and 
distended  the  sac  through  an  aperture  between  the  fii'st  and  second  ribs, 
near  their  sternal  extremities,  through  which  the  contents  of  the  tumour  had 
escaped  into  the  limg.  The  discharge  from  the  external  aperture  greatly 
decreased  ;  the  cough  lessened  ;  and  filially,  three  months  after  the  operation, 
the  patient  was  quite  weU.  ,  o+i,  f 

Gross  tied  the  subclavian  artery  for  axiUary  aneurism  on  the  18th  ot 
February.    After  the  performance  of  the  operation  the  contents  of  the  tumour 
soMified,  and  its  volume  iDrogressively  diminished.    On  the  15th  of  March, 
the  patient  suffered  from  fever,  and  sUght  tenderness  on  the  apex  of  the 
tumour  was  perceptible.    On  the  16th  he  was  suddenly  seized  with  intense 
pain  in  the  chest,  which  was  particularly  severe  at  the  base  of  the  right  lung, 
and  extended  up  towards  the  axilla.    The  respiration  throughout  the  right 
limg  was  bronchial,  and  there  was  dulness  on  percussion  over  the  lower  ribs  ; 
the  aneurismal  tumour  had  suddenly  disappeared  at  the  time  of  the  attack. 
On  the  18th,  the  patient  experienced  a  sensation  as  if  a  fluid  were  passing 
from  the  pleuritic  cavity  into  that  of  the  aneurismal  tumour ;  and,  upon 
auscultating,  a  plashing  soimd  was  heard  at  every  inspiration,  the  noise  resem- 
bling that  produced  by  shaking  water  in  a  closed  vessel.    On  the  20th,  he 
died    Upon  dissection,  the  aneurism  was  foimd  to  communicate  by  an  aper- 
ture one  inch  and  three-quarters  in  length  and  an  inch  and  a  half  m  width 
mth  the  pleural  cavity;  this  opening  was  situated  between  the  first  and  second 
ribs  and  was  obviously  the  result  of  ulceration  and  absoqition,  caused  by  the 
pressure  of  the  tumoui'.    Both  ribs  were  denuded  of  their  periosteum.  _  Ihe 
right  side  of  the  chest  contained  nearly  tlii-ee  quarts  of  bloody  senim,  mter- 
nSxed  with  laminated  clots  and  flakes  of  lymph  ;  the  foi-mer  of  which  had 
evidently  been  lodged  originaHy  in  the  aneurismal  sac  (Noms,  m  Ameru^n 

Journal,  1845,  p.  19).  ,     ,  -i  t  n    xt    i.  f 

Besides  these  cases,  a  somewhat  simnar  one  has  been  recorded  by  Neret,  of 
Nancv  A  patient  was  admitted  into  the  hospital,  labourmg  under  hcemoptysis, 
and  on  examination  was  found  to  have  an  aneimsm  of  the  left  subclavian 
artery  as  large  as  a  chestnut.  He  died  shortly  after  admission ;  and,  on  exami- 
nation, the  aneurism  was  found  to  communicate  with  a  lai-ge  cavity  in  the 

Th?crusf  ofdeaTin  Gross's  case  was  probably  the  fact  of  the  sac  opening 
and  dischargmg  its  contents  into  the  pleural  cavity.  This  does  not  appear  to 
have  occun-ed  in  Bullen's,  in  which  a  communication  was  established  directly 
with  the  lung,  the  contents  of  the  abscess  finding  exit  through  the  air-tubes. 


SUPPURATION  AFTER  LIGATURE  OF  THE  SUBCLAVIAN.  95 


The  process  here  was  analogous  to  what  occasionally  occurs  in  hepatic  abscess 
when  this  opens  through  the  lungs,  adhesion  having  previously  taken  place 
between  the  opposed  surfaces  of  the  pleura. 

In  Furner's  case  of  axillary  aneurism,  both  arteries  became  affected  by  the 
disease,  and  both  subclavians  were  tied  in  the  thii-d  part  of  their  course  at  an 
interval  of  about  fifteen  months.  In  this  most  remarkable  and  interesting  case, 
the  result  of  which  reflects  much  credit  on  the  skiU  and  decision  of  the  operator, 
the  patient,  a  stone-mason  by  trade,  made  an  excellent  recovery  from  the 
first  operation.  After  the  second  operation  he  progi'essed  most  favourably  for 
twelve  weeks,  by  which  time  the  tumour  had  diminished  so  much  as  to  be  not 
more  than  a  third  of  its  original  size.  Without  obvious  reason  febrile  dis- 
turbance set  in,  the  tiunour  enlarged  again  and  showed  signs  of  suppurating. 
Fumer  now  made  a  free  incision  into  it  through  the  pectoral  muscle,  and 
let  out  18  or  20  ounces  of  very  offensive  pus  and  broken-do-wn  coagulum.  The 
patient  speedily  recovered,  the  tumour  disappearing  entirely. 

The  principal  danger,  and  the  most  frequent  cause  of  death  after  the  suppu- 
ration of  the  sac,  is  the  supervention  of  profuse  arterial  haemorrhage.  This 
may  either  occur  from  the  distal  extremity  of  the  artery  opening  into  the  sac, 
or  from  one  of  the  large  branches  which  serve  to  support  the  collateral  circula- 
tion Tovmd  the  shoulder,  such  as  the  subscapular  or  posterior  circumflex,  coming 
off  either  immediately  above  or  below  the  sac,  or  from  the  sac  itself.  When 
haemorrhage  does  not  take  place  after  the  suppuration  of  the  sac,  it  must  be 
from  the  fortiinate  circumstance  of  the  occlusion  of  the  main  tnmk,  where  it 
opens  into  the  tumour.  It  can  scarcely  be  from  the  occlusion  of  the  principal 
collateral  branches  :  as  there  would,  in  this  event,  be  a  difiiculty  in  the  preser- 
vation of  the  vitality  of  the  limb.  It  is  easy  to  understand  that,  if  the  sae 
sprang  from  the  axillary,  at  a  little  distance  above  the  oriflces  of  the  subscapu- 
lar and  circumflex  arteries,  all  that  portion  of  the  main  trunk  which  intervenes 
between  the  tumour  and  these  vessels  might  be  occluded,  and  thus  haemorrhage 
be  prevented  on  suppuration  taking  place  ;  whilst  the  collateral  circulation 
would  take  place  uninterruptedly  through  these  vessels.  If  this  portion  of  the 
artery  have  not  been  occluded  by  inflammatory  action,  the  safety  of  the  patient 
must  depend  upon  the  accident  of  a  coagulum  or  piece  of  laminated  fibre  being 
fixed  or  entangled  in  the  mouth  of  the  sac.  Tliis  may  prevent  for  a  time  the 
escape  of  arterial  blood,  which,  on  such  a  plug  being  loosened,  may  break  forth 
with  impetuosity,  and  either  at  once,  or  by  its  recurrence  at  intervals,  carry  off^ 
the  patient. 

Another  danger  may  be  superadded  in  these  cases  on  the  suppuration  of  the 
sac  and  the  supervention  of  haemorrhage — namely,  the  occurrence  of  inflamma- 
tion of  the  pleura,  lung,  and  pericardium,  from  the  extension  inwards  of  the 
morbid  action  going  on  in  the  sac. 

Secondary  Rcemorrhage  does  not  frequently  occur  in  cases  of  ligature  of  the 
subclavian  artery  in  the  third  part  of  its  course,  except  as  a  consequence  of  sup- 
puration of  the  sac.  I  am  acquainted  with  two  cases  only  in  which  death 
occurred  from  the  haemorrhage  taking  place  from  this  artery  at  the  part  liga- 
tured. One  of  these  happened  to  Listen,  and  the  preparation  is  preserved  in 
the  Museum  of  the  College  of  Surgeons  (No.  1695).  In  this  case,  it  may  be 
seen  that  the  artery  was  diseased  at  the  point  ligatured,  and  that  the  bleeding 
occurred,  as  usual,  from  the  distal  side  of  the  ligature. 

Gangrene  of  the  Hand  and  Arm  is  but  seldom  met  with  as  a  sequela  of  the 
operation  we  are  considering.  This  is  doubtless  owing  to  the  freedom  of  the 
anastomosing  circulation  between  the  branches  of  the  transversales  colli  and 
humeri,  and  those  of  the  siibscapular,  circimiflex,  and  thoracic  acromial  arteries ; 
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as  well  as  between  the  superior  thoracic  and  the  branches  of  the  first  and  second 
intercostals  and  mtemal  mammary,  by  which  the  vitality  of  the  limb  is  readily 
mamtained.  The  principal  risk  fi-om  gangrene  would  doubtless  arise  from  the 
subscapular  artery  being  in  any  way  occluded  or  implicated  in  the  disease,  as  it 
is  on  the  anastomoses  of  this  vessel  that  the  Ihnb  is  mainly  dependent  for  its 
supply  of  blood.  But,  at  aU  events,  this  danger  is  smaU,  the  only  case  m 
which  it  appears  to  have  given  rise  to  a  fatal  tei-mination  bemg  one  m  which 
Collis  tied  the  artery  ;  gangrene  of  the  limb  came  on  after  much  constitutional 
disturbance  of  a  low  type,  with  rapid,  weak  pulse,  thirst,  sweats,  restlessness, 
and  delirium.  In  Blizard's  case,  there  was  sloughiag  of  the  sac,  and  pericar- 
ditis, the  gangrene  being  confined  to  two  fingers  :  and  in  Brodie's  case,  it 
occui-red  in  both  the  lower  as  well  as  m  the  upper  extremities,  and  must,  there- 
fore, have  proceeded  from  some  constitutional  cause  altogether  independent  of 
the  mere  arrest  of  circulation  through  the  subclavian. 

Treatment  oe  Inflamed  Axillary  Aneurism  threatening  Suppura- 
tion.—The  case  of  an  axiUary  anem-ism  becoming  inflamed,  and  threatening 
to  rim  into  suppuration  before  the  Surgeon  has  had  an  opportunity  of  liga- 
turmg  the  subclavian  artery,  is  one  that  is  full  of  important  practical  con- 
siderations, and  that  admits  of  Httle  delay  ;  for  if  the  sac  rupture,  or  be 
opened,  fatal  haemorrhage  is  the  necessary  and  inevitable  result.  It  would 
obviously  be  impossible,  in  a  case  of  spontaaeous  aneurism,  with  any  lair 
chance  of  success  to  lay  open  the  tumour,  turn  out  the  coagula,  and  ligature 
the  vessel  above  and  below  the  mouth  of  the  sac  ;  the  coats  of  the  artery, 
being  not  only  diseased,  but  stUl  further  softened  by  inflammation  and  super- 
vening siippuration,  would  not  be  in  a  condition  to  hold  a  ligatui-e.  There 
are  two  other  courses  open— viz.,  Ugature  of  the  vessel,  or  amputation  at  the 
shoulder-joint ;  and  in  the  selection  of  one  or  other  of  these,  the  Surgeon 
must  be  guided  by  the  progress  the  disease  has  made,  the  condition  of  the  limb 
as  to  circulation  and  temperature,  and  the  solidity  or  fluidity  of  the  contents  of 

the  tumour.  -,      t  ^i  c  ^ 

If  the  tumour  be  of  moderate  size  and  circumscribed,  and  the  arm  ot  a  good 
temperature  and  not  very  oedematous,  ligature  of  the  artery  may  hold  out  a 
reasonable  chance  of  success.  It  is  true  that  this  is  but  a  chance :  for  the  blood 
wiU  immediately  after  the  noose  is  tied,  be  carried  by  the  suprascapular  and 
posterior  scapular  arteries  into  the  subscapular  and  circumflex,  and  by  them 
into  the  axiUary  at  no  great  distance  from  the  mouth  of  the  sac  ;  or  it  may 
enter  directly  into  the  mouth  of  the  latter  if  the  profunda  or  circumflex  should 
chance  to  take  their  origin  from  the  dUated  portion  of  the  vessel  Hence,  the 
only  safeguard  against  the  supervention  of  haemorrhage  as  soon  as  the  sac  has 
burst  or  been  opened,  or  has  discharged  its  contents,  will  be  the  occlusion  by 
inflammatory  action  of  that  portion  of  the  axtery  which  intervenes  between 
these  two  collateral  branches  and  its  mouth,  or  the  accidental  entanglement  m 
the  latter  of  a  mass  of  laminated  fibrine.  Yet,  in  the  cii-cumstances  as  to 
the  condition  of  tumoui-  and  limb  that  have  just  been  mentioned,  it  would  be 
but  right  for  the  Surgeon  to  give  the  patient  a  chance  of  preserving  his 

Should,  however,  heemorrhage  occur  on  or  after  the  discharge  of  tlie  contents 
of  the  sac,  the  subclavian  having  previously  been  hgatured,  what  should  be 
done  1  If  the  bleeding  be  moderate,  an  attempt  should  be  made  to  arrest  it  by 
plugging  the  wound,  and  by  the  application  of  a  compress  and  bandage,  n  n 
recur,  or  be  so  profuse  as  to  threaten  the  life  of  the  patient,  what  coime 
should  the  Surgeon  then  pursue?  Two  lines  of  procedure  are  open  lo  mm 
either  to  cut  tlirough  the  pectoral  muscles  so  as  to  lay  the  sac  open  luUy,  and. 
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attempt  to  include  tlie  bleeding  orifice  between  two  ligatiu-es  ;  or  to  amputate 
at  the  shoulder-joint. 

If  a  Surgeon  were  to  undertake  the  first  of  these  alternatives  in  a  case  of 
spontaneous  anem-ism,  of  which  alone  we  are  now  spealung,  he  would,  in  all 
probability,  find  the  pai-t  in  such  a  condition  as  would  prevent  the  possibility 
of  his  completing  the  operation  he  had  commenced.  After  laying  open  a  large 
sloughing  cavity,  extending  under  the  pectoral  muscles  perhaps  as  high  as  the 
clavicle,  and  clearing  out  the  broken-down  coagula  and  gnimous  blood  it  con- 
tains, in  what  state  would  he  find  the  artery?  Certainly,  the  probability 
would  be  strongly  against  its  being  ia  such  a  condition  as  to  bear  a  ligature, 
even  if  it  could  be  included  ia  one.  Its  coats,  in  the  immediate  vicinity  of  the 
sac,  could  not,  in  accordance  with  what  we  know  to  be  abnost  universally  the 
case  in  spontaneous  aneurisms  of  larger  size  or  old  standing,  be  expected  to  be 
in  anything  like  a  sound,  firm  state,  and  would  almost  certainly  give  way 
under  the  pressure  of  the  noose  ;  or  the  vessel  might  have  imdergone  fusiform 
dilatation,  as  is  very  common  in  this  situation,  before  giving  rise  to  the  circum- 
scribed false  aneurism,  in  which  case  it  would  be  impossible  to  surround  it  by 
a  ligature ;  or,  again,  the  subscapular  or  circrunflex  arteries  might  arise  directly 
from,  and  pour  their  recurrent  blood  into,  the  sac  or  the  dilated  artery,  and,  as 
they  would  lie  in  the  midst  of  inflamed  and  sloughing  tissues,  no  attempt  at 
including  them  in  a  ligature  could  be  successfully  made.  In  such  circum- 
stances as  these,  the  danger  of  the  patient  would  be  considerably  increased  by 
the  irritation  and  inflammation  that  would  be  occasioned  by  laying  open  and 
searching  for  the  bleeding  vessel  in  the  sac  of  an  inflamed,  suppurating,  and 
sloughing  aneurism,  and  much  valuable  time  would  be  lost  in  what  must  be  a 
fruitless  operation  ;  at  the  close  of  which  it  would,  in  aU  probability,  become 
necessary  to  have  recourse  to  disarticulation  at  the  shoulder-joint,  and  thus 
remove  the  whole  disease  at  once.  I  should,  therefore,  be  disposed  to  have 
recourse  to  disarticulation  at  the  shoulder-joint  at  once,  in  all  cases  of  profuse 
recurrent  haemorrhage,  following  sloughing  of  the  sac  of  an  axillary  aneurism, 
which  cotdd  not  be  arrested  by  direct  pressure  on  the  bleeding  orifice,  after  the 
subclavian  has  been  tied. 

There  is  another  form  of  axillary  aneurism  that  requires  immediate  amputa- 
tion at  the  shoulder-joint,  whether  the  subclavian  artery  have  previously  been 
ligatured  or  not ;  it  is  the  case  of  difiiise  aneurism  of  the  armpit,  with  threat- 
ened or  actual  gangrene  of  the  limb. 

LiGATUHE  OF  THE  AxiLLART  Artert. — Should  ligature  of  the  axillary 
artery  at  any  time  be  required,  the  vessel  may  be  secured  in  two  ways,  in  the 
space  that  intervenes  between  the  lower  margin  of  the  clavicle  and  the  fold  of 
the  axilla. 

The  first  way  is  by  an  incision,  either  straight  or  somewhat  semilunar, 
parallel  to  and  immediately  below  the  inferior  border  of  the  clavicle  ;  this 
must  be  carried  through  the  pectoral  muscle,  and,  when  tliis  is  divided,  some 
loose  areolar  tissue,  in  which  the  upper  thoracic  artery  ramifies,  is  exposed. 
This  must  be  scratched  through  cautiously,  until  the  fascia  covering  the  vessels 
is  reached.  On  opening  this,  which  must  be  done  in  the  most  careful  manner 
by  making  a  small  aperture  in  it,  and  then  passing  a  grooved  director  under  it, 
the  vein  first  comes  into  view.  This  must  be  drawn  downwards,  when  the 
artery  will  be  found  immediately  above  and  behind  it  in  the  deep  hollow 
formed  by  the  clavicle  above,  and  the  edge  of  the  lesser  pectoral  below.  This 
operation  is  an  exceedingly  difficult  one,  on  account  of  the  depth  and  narrow- 
ness of  the  wound  and  the  muscular  character  of  its  walls,  as  well  as  from 
the  embarrassment  occasioned  by  the  numerous  venous  and  arterial  branches 
VOL.  II.  n 
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whicli  ramify  across  the  space  in  which  the  artery  lies.  After  the  vessels  have 
been  exjDosed,  the  passage  of  the  ligature  round  them  will  he  greatly  facilitated 
by  bringing  the  arm  to  the  side  of  the  body,  so  as  to  take  ofif  aU  tension  from 
the  wound. 

The  safer  and  simpler  operation  consists  in  making  an  incision  from  the 
centre  of  the  clavicle  directly  downwards,  in  the  course  of  the  vessels,  to  the 
middle  of  the  anterior  fold  of  the  axiUa.  In  this  way  the  skin,  superficial 
fascia,  and  greater  pectoral  muscle,  must  be  successively  di\T.ded.  The  lesser 
pectoral  wiU  then  be  exposed  ;  and  the  artery  may  either  be  ligatured  below 
this,  Avithout  further  division  of  muscular  substance,  or  if  it  be  thought  desir- 
able to  deligate  it  tinder  this,  the  muscle  must  be  cautiously  cut  through. 
When  this  is  done,  a  very  distinct  and  firm  fascia  will  come  into  vie-w  ;  this 
being  pushed  up,  must  be  carefully  opened,  when  the  artery  and  vein  Avill  be 
seen  lying  parallel  to  one  another,  the  artery  not  being  overlapped  by  the  vein, 
as  it  is  higher  up.  The  vein  having  been  drawn  inwards,  the  aneurism-needle 
must  be  carried  from  above  downwards  between  it  and  the  artery.  The 
great  advantage  of  this  operation  is,  that  the  wound  is  open  and  free,  and  that, 
consequently,  the  artery  can  be  more  readily  reached  in  any  part  of  its  course. 
The  disadvantage  is  the  great  division  of  muscular  substance  that  it  entails. 
This,  liowever,  need  not  leave  any  permanent  weakness  of  the  limb,  as  by 
proper  position  ready  and  direct  union  may  be  effected  between  the  parts. 

ANEURISM  OF  THE  ARM,  FOREARM,  AND  HAND. 
Spontaneous  aneurism  rarely  occurs  below  the  axilla,  yet  it  may  occasionally 
be  met  -with  at  any  part  of  the  upper  extremity.    Thus  Palletta,  Flajani, 
PeUetau,  and  others,  relate  cases  of  spontaneous  aneurism  at  the  bend  of  the 
arm  ;  and  Liston  states  that  he  once  tied  the  brachial, artery  xa  an  old  ship- 
carpenter,  who,  whilst  at  work,  felt  as  if  something  had  snapt  in  his  arm. 
Pilcher  has  recorded  a  case  of  aneurism  under  the  ball  of  the  right  thumb, 
which  was  produced  by  repeated  though  slight  blows  with  the  handle  of  a 
hammer  used  by  the  patient  (a  working  goldsmith)  in  his  trade  ;  the  radial 
and  tdnar  arteries  were  tied  immediately  above  the  wrist,  and  the  disease  was 
thus  cured.   Aneurism  has  also  been  met  with  in  this  situation  after  attempted 
reduction  of  the  thumb.    In  the  Museum  of  the  College  of  Surgeons  there  is  a 
preparation  of  a  radial  artery  with  a  small  anetirism,  about  the  third  of  an  inch 
in  diameter,  formed  by  the  dilatation  of  all  the  coats  of  a  narrow  portion  of 
one-half  the  circumference  of  the  vessel,  a  little  above  the  origin  of  the  super- 
ficiaUs  volte.    Spontaneous  aneurism  in  the  forearm  is  of  extremely  rare 
occurrence.    A  case  has  been  recorded  by  Todd  as  occurring  in  a  woman 
twenty-eight  years  of  age,  where  a  spontaneous  aneurism  in  the  forearm  had 
existed  for  several  years  before  the  brachial  was  ligatured,  when  pulsation  in 
the  tumour  ceased,  though  it  continued  solid  and  hard  for  some  months  after 
the  operation.    De  Morgan  has  recorded  a  case  of  spontaneous  aneurism  of 
the  ulnar,  and  Spanton  one  of  the  racUal  artery.    In  neither  case  was  any 
operation  performed^    In  1849,  a  man  Avas  admitted  into  University  CoUege 
Hospital,  for  a  tumour  that  presented  aU  the  characters  of  aneurism,  situated 
in  the  upper  third  of  the  ulnar  artery  of  the  right  forearm.    The  brachial  Avas 
ligatured  by  Amott,  AVhen  pulsation  and  bruit  ceased  in  the  tumour,  though 
slight  enlargement  of  the  arm  continued  for  some  time  afterwards.    In  most 
of  the  cases  in  which  the  brachial  artery  and  its  primary  branches  liave  been 
the  seat  of  spontaneous  aneiirism,  disease  of  the  heart  and  of  the  arterial 
system  in  other  parts  has  co-existed. 
While  spontaneous  aneurisms  are  rare  in  these  situations,  the  traumatic  forms 
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of  the  disease  lire,  as  has  already  been  stated  (p.  210),  of  more  frequent  occurrence, 
and  may  require  the  ligatiu-e  of  the  brachial,  or  of  either  of  the  arteries  of  the 
forearm. 

Treatmext.— In  cases  of  aneurism  below  the  axilla,  direct  pressure  might 
be  tried  s\-ith  advantage,  provided  the  tumom-  be  of  small  size  and  unattended 
by  inflammation  of  the  superjacent  integuments.  Compression  of  the  trunk  of 
the  artery  above  the  tumour  is  rarely  applicable,  on  account  of  the  pain  that 
is  induced  by  the  pressure  upon  the  neighboiuing  nerves  which  cannot  be 
isolated  fi-om  the  artery.  Besides  this,  the  bracMal  artery  is  so  mobile,  and 
the  humerus  so  small  and  round  a  bone,  that  the  vessel  cannot  be  steadily 
compressed  against  it  for  any  length  of  time  ;  it  wiU  roU  away  from  under  the 
pressure,  even  if  the  patient  could  bear  the  pain  of  it. 

Ligature  op  the  Brachial  Artbrt.  —  The  brachial  artery  may  be 
ligatured  in  the  middle  of  the  arm,  which  is  considered  the  seat  of  election 
of  this  operation,  by  making  an  incision,  about  three  inches  long,  parallel 
to  and  upon  the  inner  edge  of  the  biceps,  which  is  the  "  directing  line  ;"  the 
fascia,  which  is  exposed,  must  be  opened  carefully  to  a  corresponding  extent, 
when  the  median  nerve  will  commonly  be  seen  crossing  the  wound  ;  this 
must  be  drawn  downwards  with  a  blxmt  hook,  when  the  artery,  accompanied 
by  its  two  veias,  will  be  exposed  ;  these  vessels  must  then  be  separated  fi-om 
one  another,  and  the  ligatiu-e  passed  and  tied  in  the  usual  way.  In  per- 
forming this  operation,  the  principal  point  to  attend  to  is  to  cut  down  upon 
the  inner  edge  of  the  biceps,  which  will  be  the  sure  guide  to  the  artery.  If 
the  Surgeon  keep  too  low,  he  may  fall  upon  the  ulnar  nerve  and  the  inferior 
profunda  artery,  which  might  possibly  be  mistaken  for  the  brachial ;  but,  by 
taking  care  to  expose  the  lower  fibres  of  the  biceps  iu  his  early  incision,  he 
will  avoid  this  error. 

In  the  upper  part  of  the  arm,  the  brachial  artery,  where  the  axillary 
terminates  in  it,  will  be  foimd  lying  inmiediately  behind  and  covered  by  its 
vein.  On  draAving  this  to  the  inner  side,  the  artery  will  be  seen,  the  plexus 
of  nerves  being  somewhat  above  and  behind  it.  In  ligaturing  the  artery 
in  this  situation,  care  must  be  taken  to  divide  the  integuments,  which  are 
extremely  thin,  with  great  caution  ;  by  rotating  the  arm  outwards  and  bend- 
ing the  elbow,  the  artery  will  be  thrown  forward  and  rendered  less  tense,  so 
that  a  ligature  can  easily  be  passed  round  it. 

At  the  bend  of  the  arm,  the  brachial  artery  may  be  reached  by  making  an 
incision,  about  two  inches  in  length,  in  a  direction  downwards  and  inwards, 
about  half  an  inch  internal  to  the  edge  of  the  tendon  of  the  biceps.  After 
carrying  it  through  the  skin  and  fascia,  the  vessel  will  be  found  accompanied 
by  its  veins,  in  the  triangular  space  bounded  externally  by  the  biceps  tendon, 
and  internally  by  the  pronator  teres.  In  performing  this  operation  the  veins 
at  the  bend  of  the  arm,  with  the  filaments  of  the  internal  cutaneous  nerve, 
must  be  divided  to  some  extent,  though  they  should  be  spared  as  much  as 
possible.  The  artery  will  be  foiind,  about  half  an  inch  to  the  inner  side  of  the 
tendon,  accompanied  by  the  median  nerve,  which  is  to  its  ulnar  side. 

Ligature  op  the  Radial  and  Ulnar  Arteries. — These  arteries  should 
never,  I  think,  be  ligatured  above  the  middle  third  of  the  arm  except  in 
cases  of  direct  wound.  Any  attempt  at  tying  them  iii  the  upper  part  of 
the  forearm  will  not  only  be  attended  with  great  difliculty,  but  with  the 
danger  of  crippling  the  muscles  in  this  situation,  and  thus  impairing  the 
after-movements  of  the  arm.  Ligature  of  the  brachial  artery  may  always 
be  substituted  advantageously. 

The  Radial  Artery  may  be  ligatured  near  the  Avrist,  by  making  an  incision, 
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about  two  inchci?  in  length,  half  an  inch  to  the  outside  of  the  tendon  of  the 
flexor  carpi  radialis— the  "  directing  line  ;"  when,  after  the  division  of  the 
superficial  and  deep  fasciae,  the  artery,  accompanied  by  its  two  veins,  will 
be  exposed,  and  may  be  tied  in  the  usual  way. 

The  Ulna}-  Artery  above  the  wrist  may  be  readily  ligatured  by  making  an 
incision  about  two  inches  in  length,  a  little  above  and  one-third  of  an  inch  to 
the  radial  side  of  the  pisiform  bone,  parallel  to  the  tendon  of  the  flexor  cai-pi 
ulnaris,  which  is  the  "directing  line"  to  the  vessel.  After  the  fascia  covering 
it  has  been  divided,  the  artery,  with  its  two  accompanying  veins,  ■will  be 
found  to  the  radial  side  of  the  ulnar  nerve. 


CHAPTER  XLV. 

ANEUEISMS  OF  THE  LOWER  EXTREMITY. 


INGUINAL  ANEURISM. 

An  Iliac  or  Ingidnal  Aneurism  may  arise  from  the  external  iliac,  or  from 
the  common  femoral  artery  ;  most  frequently  it  springs  from  the  latter,  and, 
taking  a  direction  upwards,  pushes  the  peritoneum  before  it,  and  thus 
encroaches  somewhat  upon  the  cavity  of  the  abdomen.  The  aneurism  is 
commonly  of  the  circumscribed  false  variety,  though  sometimes  tubular. 
It  never  becomes  diffused,  for  the  reason  long  ago  pointed  out  by  Scarpa, 
that  the  femoral  artery,  above  the  edge  of  the  sartorius  muscle,  is  invested 
by  so  dense  a  sheath,  and  is  so  closely  bovmd  down  to  the  neighbouring  fascia, 
that,  when  dilated  into  an  aneurism,  it  does  not  readily  give  way. 

Symptoms. — "When  first  noticed,  the  aneurism  is  a  small,  soft,  compressible 
timiour,  with  piilsation  and  bruit,  and  is  generally  attended  by  little  pain  or 
uneasiness.  It  rapidly  enlarges,  however,  and  may  attain  a  considerable 
magnitude  ;  being  often  somewhat  lobulated  upon  the  surface,  ovdng  to  the 
unequal  constriction  exercised  on  it  by  the  fasciae  under  which  it  lies.  At  the 
same  time,  it  usually  becomes  more  solid  ;  and  the  pulsation  in  it  dimioishes 
considerably,  or  even  ceases  entirely.  As  it  increases  in  size,  it  compresses 
the  saphena  and  femoral  veins,  thxis  giving  rise  to  oedema  of  the  limb  ;  and, 
by  stretching  the  genito-crural  and  some  of  the  branches  of  the  anterior  crural 
nerves,  it  occasions  considerable  pain  in  the  thigh  and  leg. 

Diagnosis. — The  diagnosis  of  inguinal  aneimsm  is  not  always  so  easy  as 
might  at  first  appear.  It  has  most  frequently  been  confounded  with  abscess 
in  the  groin,  with  carcinomatous  tumours  in  this  situation,  and  with  osteo- 
aneiuism.  The  diagnosis  from  abscess  must  be  made  on  general  principles  ; 
but  in  some  instances  it  appears  to  be  replete  with  difiiculty,  as  there  are  not 
a  few  cases  recorded  in  which  anemisms  in  this  situation  have  been  mistaken 
and  punctured  for  abscess,  an  error  that  has  in  every  instance  proved  fatal. 
The  diagnosis  of  an  inguinal  aneurism,  solidified  by  the  deposition  of  lami- 
nated fibrine,  and  pulsating  but  indistinctly,  from  a  pulsating  encephaloid  or 
osseous  tumour  in  the  groin,  is  surrounded  by  the  greatest  difiiculty,  and 
cannot,  I  believe,  with  the  means  we  at  present  possess,  be  accomplished 
with  absolute  certainty.  The  fact  of  the  two  diseases  having  in  two  instances 
been  confounded  during  the  last  few  years,  by  two  of  the  most  distingiushed 
Surgeons  of  the  day,  Stanley  and  Syme,  is  sufficient  evidence  of  the  difficulty 
attending  their  diagnosis. 
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TreatmExN'T.— It  occasionally  happens  that  iugukial  aneurisms,  even  of  a 
very  lai-ge  size,  undergo  spontaneous  cui'e,  or  hecome  consolidated  by  direct 
pressure  conjoined  with  constitutional  treatment ;  Lut  these  instances  are  of 
such  rare  occurrence,  that  such  a  result  caunot  be  relied  on  in  any  one  case. 
In  the  majoritv  of  mstances  the  tumour,  though  it  may  have  encroached  on  the 
abdomen,  willVot  have  reached  too  high  for  the  external  iliac  to  be  ligatured  ; 
should  it  have  done  so,  however,  the  Siugeon  may  have  to  tie  the  common 
iliac  artery  ;  but  in  some  instances  even  this  may  not  be  practicable,  and  his 
choice  must  lie  between  the  slender  chance  offered  by  constitutional  treatment 
and  pressiu-e,  and  the  fearful  alternative  of  ligaturing  the  aorta. 

Ligature  op  the  External  Iliac  Artery  was  first  practised  by  Abemethy, 
in  1796.  Since  that  period  it  has  been  had  recourse  to  in  at  least  100  instances 
for  inguinal  aneurism  (Norris)  ;  of  these  seventy-tlii-ee  were  cured,  and  twenty- 
seven  died.  In  one  remarkable  case,  both  external  iliacs  were  ligatured 
successfully  at  an  interval  of  eleven  months,  by  Tait.  In  some  few  cases 
also,  there  was  the  complication  of  an  aneurism  iu  the  ham  with  that  in  the 
groin.  Of  the  ninety-two  cases  in  wMch  the  aneurism  was  solely  seated  iu 
the  groiu,  seventy  were  cured  and  twenty-two  died.  Death  resulted  from 
gangrene  of  the  limb  iu  eight,  from  secondary  haemorrhage  in  four,  from 
sloughing  of  the  sac  in  three,  from  tetanus  in  three,  and  from  causes  of  a  more 
general  character  in  four  cases. 

Ptdsation  reticrned  in  the  sac  in  six  cases  ;  in  some  not  until  several  weeks 
had  elapsed  after  the  operation  ;  and  in  one  instance  only  was  this  pheno- 
menon followed  by  death.  Supimration  of  the  sac  was  of  frequent  occurrence, 
happening  in  thirteen  instances,  doubtless  owing  to  the  large  size  that  these 
tumours  are  often  allowed  to  attain  before  being  subjected  to  surgical  inter- 
ference. It  is  remarkable,  however,  that  in  three  cases  only  was  this  accident 
fatal  ;  and  in  two  of  these  three  instances  the  sac  had  been  opened  before  the 
operation,  on  the  supposition  of  its  being  an  abscess.  Secondary  hcemorrhage 
occurred  but  in  six  cases,  four  of  which  proved  fatal ;  a  very  small  proportion 
when  compared  with  what  happens  in  other  situations.  This  must  doubtless 
be  attributed  in  a  great  measure  to  the  absence  of  any  collateral  branches 
springing  from  the  trunk  of  the  external  iliac  ;  the  distance  between  the  point 
ligatured  and  the  epigastric  and  circumflex  ilii  arteries  affording  abundant  space 
for  the  safe  obliteration  of  the  vessel.  In  one  of  the  fatal  cases,  pulsation  had 
previously  returned  in  the  sac  ;  in  the  other  three  the  patients  died  on  the 
seventeenth,  the  twenty-seventh,  and  the  forty-thii-d  days  respectively. 

Gangrene  of  the  limb  is  the  most  common  cause  of  death  after  deligation  of 
this  vessel.  It  occurred  in  nine  instances,  of  which  eight  proved  fatal ;  one 
being  cured  by  amputation.  The  period  at  which  the  mortification  super- 
vened varied  from  the  third  to  the  fourth  week.  The  principal  cause  of  this 
gangrene  is  narrowing  or  obKteration  of  the  neighbouring  venous  trunk,  by 
pressure  of  the  tumom-.  In  the  accompanying  woodcut  (Fig.  263),  this  is  well 
illustrated  ;  the  vein  opposite  the  aneurism  being  completely  closed. 

It  is  a  very  remarkable  circumstance  in  the  history  of  this  operation  that 
four  deaths  have  resulted  from  tetanus.  This  sequence  of  this  particular 
operation  it  is  difficult  to  account  for,  as  it  is  a  most  unusual  occurrence  after 
the  ligatni'e  of  arteries,  and  is  equally  rare  after  wounds  of  the  abdominal  wall 
in  other  operations,  as  for  hernia. 

The  ligatirre  of  the  external  iliac  for  aneurismal  varix  in  the  groin  affords 
a  striking  contrast  with  that  for  spontaneous  aneurism  ;  the  four  cases 
recorded  all  proving  fatal,  two  dying  of  gangrene,  and  two  of  hajmorrhage. 
In  these  cases  Guthrie  has  recommended  that  the  timiour  should  be  laid 
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open,  and  the  artery  ligatured  above  and  below  the  aperture  in  it.  But,  with 
whatever  rapidity  and  dexterity  such  a  proceeding  may  be  accomplished  m  the 

groin,  there  will  be  great  risk  of  such  a  loss  oi 
blood  enstdng  as  to  endanger  the  patient's  life, 
there  being  great  difficulty  in  commanding  the 
artery  above  the  seat  of  disease. 

Aneurism  occasionally  takes  place  in  the  groin 
and  ham  of  the  same  side;  here  the  ligatui-e  of 
the  external  iliac  will  cure  both  diseases.  Of 
four  cases  in.  wMch  this  complication  occurred, 
the  operation  was  successful  in  three ;  one  patient 
dying  of  gangrene,  and  in  him  the  popliteal  aneu- 
rism was  on  the  point  of  bui-sting  at  the  time  of 
the  operation.  In  two  of  the  three  cases  that 
recovered,  pulsation  returned  in  the  inguinal 
anemism,  but  disappeared  after  a  time. 

Operation— Theie  are  two  modes  of  trying  the 
external  iliac  artery— the  one  originally  practised 
by  Abernethy,  somewhat  modified  by  Liston  ; 
and  the  other  introduced  by  Sir  A.  Cooper. 

Abernethy' s  method  modified  consists  in  com- 
mencing an  incision  two  finger-breadths  above, 
and  somewhat  to  the  iimer  side  of,  the  middle  of 
Poupart's  ligament,  and  carrying  it  upwards  and 
outwards  to  the  extent  of  about  four  mches,  so 
that  it  terminates  at  about  three  finger-breadths 
to  the  inner  side  of  the  anterior  superior  spine  of 
the  ilium.  After  dividing  the  skin  and  super- 
ficial fascia,  the  fibres  of  the  external  oblique 
tendon  are  carefiilly  cut  through.  The  internal 
oblique  and  the  transversaUs  muscles  are  then  cut 
through  with  great  caution,  when  the  transversalis 
-    -  fascia'^is  reached,  wHch  is  recognised  by  its  dull- 

white  appearance.    A  small  portion  of  this  membrane,  at  the  lower  angle  of 
the  wo  A  where  it  is  thinned  and  expanded  for  the  pas-ge  of  the   ord  is 
now  careftily  raised  with  the  forceps  and  scratched  through  with  the  pom  of 
the  scalpel    A  director  is  then  introduced,  and  passed  underiieath  it,  when  i 
should  be  laid  open  upwards  and  outwards  to  the  lull  extent  of  the  wo  md 
the  whole  of  the  imier  side  of  the  woimd  is  next  dra.vn  towards  the  mes  al 
line,  the  peritoneum  being  separated  from  its  loose  areolaa-  connections  m  the 
iliac  fossa  by  the  Surgeon's  fingers  ;  it  must  be  kept  out  of  the  way  by  an 
assistant,  who  holds  it  up  .vith  a  broad  bent  copper  spatiUa    The  artery  may 
now  be  felt  pulsating  at  the  bottom  of  the  wound,  covered  by  a  dense  fascia 
and  having  {he  vein  lying  to  its  inner  side,  and  somewhat  behind  it.    T  e 
Lesting  sheath  must  be  scratched  through  iii  two  --'.-^\,^^^\^:^^ 
passed  from  the  inner  side  between  the  vessels,  the  ligatui-e  bemg  then  tied  in 

'^'inl^Tcooper^s  operation,  an  incision  about  three  inches  in  length  is  made 
a  little  above  and  nearly  parallel  to  Poupart's  l^ga^^^t,  l^egmnmg  abov^e^^^^ 
inner  margin  of  the  abdominal  ring,  and  ending  near  the  '^^^t'^^^ 
spine  of  L  ilium.  By  this  incision  the  tendon  of  the  external  ohhq^'' 
exposed,  and  must  be  divided  to  the  full  extent  of  the  external  wound,  when 
the  spennatic  cord  wUl  be  seen  passing  under  the  lower  edge  of  the  internal 


Fig.  263. — Obliteration  of  Femo- 
ral Vein  by  Inguinal  Aneurism. 
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oblique  and  transversalis  muscles.  Some  loose  ai-eolar  tissue  and  fascia  has  now 
to  be  scratched  through  ;  and  the  finger,  being  passed  under  the  conl,  will  come 
bito  contact  with  the  external  Uiac  artery,  close  to  the  spot  where  the  epigastric 
is  given  off  from  it  ;  the  upper  side  of  the  incision  must  now  be  well  raised  by 
a  copper  spatula,  when  the  vessel  will  be  exposed,  covered  by  an  areo  ar  sheath, 
and  havmg  the  ^ein  to  its  inner  side  ;  the  sheath  must  be  cautiously  opened, 
and  the  ligature  passed  in  either  direction.  .    .    n  t 

On  comparing  the  two  operations,  it  would  appear  that  the  pnncipal  dis- 
advantage of  Abernethy's  is,  that  it  is  apt  to  leave  a  tendency  to  hernial  pro- 
trusion, in  consequence  of  the  abdominal  wall  being  much  weakened  by  tJie 
free  incisions  through  the  muscular  planes  that  are  necessary;  the  great 
advantage  attending  it  is,  that  the  external  iliac  may  be  ligatured  at  any  pa.rt 
of  its  course,  and  that,  if  requisite,  the  incision  may  be  even  extended  upwards 
and  the  common  trimk  secured.    In  Sir  A.  Cooper's  operation,  the  Ime  oi 
incision  Hes  dii-ectly  across  the  course  of  the  epigastric  artery,  which,  as  well  as 
the  circumflex  ibi,  if  it  arise  high,  and  the  circumflex  vein,  which  crosses  the 
iHac  artery  at  this  point,  and  is  often  somewhat  funnel-shaped,  may  be  m 
danger  of  being  wounded.    The  spermatic  cord  is  Hkewise  somewhat  in  the 
way°in  this  operation.    Dupuytren  actuaUy  wounded  the  epigastric  artery  m 
one  case  ;  and  Houston  had  much  diffictilty  from  the  circumflex  vein  in  another 
instance.    This  operation  has  also  the  disadvantage,  that  by  it  it  is  impossible 
to  prolong  the  incision  upwards  so  as  to  deligate  any  portion  of  the  vessel 
except  that  which  lies  immediately  above  the  crural  arch  ;  but  the  peritoneum 
is  less  disturbed  than  in  the  other  case,  and  there  is  less  tendency  to  hermal 
protrusion  afterwards.    As  a  general  rule,  I  think  we  may  conclude  that,  m 
cases  of  spontaneous  aneurism,  in  which  it  might,  from  the  size  of  the  tumour 
or  the  diseased  state  of  the  vessels,  be  found  necessary  to  apply  the  ligature  to 
a  higher  point  than  was  intended  before  the  operation  commenced,  it  will  be 
safer  to  have  recourse  to  Abernethy's  plan,  modified  as  above  described,  as  in 
this  way  we  shaU  be  able  to  ligature  the  vessel  at  any  part  of  its  course  ; 
whilst  in  cases  of  hsemorrhage  after  amputation,  or  of  traumatic  femoral 
aneurism,  in  which  the  artery  is  not  likely  to  be  diseased,  recourse  should  be 
had  to  Cooper's  operation,  more  particularly  if  the  patient  be  thin,  and  the 
abdomen  flat. 

In  connection  with  the  ligature  of  the  external  iliac  artery,  there  are  some 
practical  points  that  deserve  mention.    Before  the  operation  the  colon  should 
be  emptied  by  means  of  an  enema,  and  the  pubes  shaved.    The  incision  in  the 
abdominal  waU  must  be  sufficiently  extensive,  but  should  never  be  allowed  to 
implicate  the  external  ring,  lest  it  give  rise  to  a  tendency  to  hernial  protrusion. 
Care  should  be  taken  not  to  wound  the  peritoneum  ;  for,  although  two  patients 
in  whom  this  was  done  by  Post  and  Tait  both  recovered,  yet  it  is  of  course  a 
dangerous  accident,  and  should  if  possible  be  avoided.    The  peritoneum  must 
not  be  torn  up  more  than  is  absolutely  necessary,  lest  hfemorrhage  or  subsequent 
peritonitis  occur  ;  and  especial  care  must  be  taken  that  the  fascia  transversalis  be 
properly  divided,  otherwise  the  iliac  fascia  may  be  stripped  up  with  the  perito- 
neum, and  the  artery  in  this  way  dragged  out  of  its  noi-mal  situation  into  the 
upper  and  inner  angle  of  the  wound,  occasioning  great  embarrassment  to  the 
operator,  who  may  not  be  able  to  find  it.    Before  attempting  to  pass  a  ligature 
round  the  vessel,  the  dense  fascia  covering  it  must  be  scratclied  tlirough  ; 
and,  lastly,  the  sac  must  not  be  injured  by  having  its  peritoneal  covering 
stripped  off. 

Ligature  of  the  Common  Iliac. — This  artery  was  first  tied  by  Gibson, 
in  a  ca.se  of  gun-shot  injury,  the  patient  dying  of  peritonitis  and  secondary 
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lifBinori'hage  on  the  tliii-teentli  day.  Mott  was  the  first  wlio  tied  it  for 
aneurism,  the  patient  maldng  a  good  recovery.  If  the  aneurism  in  the  groin 
extend  so  high  that  there  is  not  sufficient  space  for  the  exposure  and  ligature  of 
the  external  iliac  artery,  it  becomes  necessary  to  tie  the  common  trunk.  This 
may  be  done  by  extending  the  incision  that  serves  for  the  ligature  of  the 
external  iliac  upwards  and  slightly  inwards  towards  the  imibilicus,  to  an  extent 
corresponding  to  the  degree  of  obesity  of  the  patient,  so  that  it  assumes  a  some- 
what semilimar  form.  Or  a  semilunar  incision  may  be  made  from  the  end  of 
the  last  rib  on  a  point  about  two  or  three  inches  above  the  umbilicus,  and 
can-ied  downwards  and  inwards  to  a  corresponding  extent  below  it.  The 
incision  is  then  successively  carried  through  the  different  planes  of  muscular 
fibre  with  great  caution  and  on  a  grooved  director,  until  the  transversalis  fascia 
is  exposed  ;  this  must  be  carefully  opened  and  freely  divided,  so  as  to  expose 
the  peritoneum,  which  now  comes  bulging  into  the  wound,  pressing  forward 
with  its  contents.  This  must  be  held  aside,  drawn  upwards  by  the  fingers  of 
an  assistant,  and  gently  stripped  from  the  iUac  fossa  by  the  Surgeon  carefully 
insinuating  Ms  hand  beneath  it.  When  he  arrives  at  the  brim  of  the  pelvis, 
he  will  readily  be  conducted  to  the  external  iliac  artery,  which  guides  him  to 
the  parent  trunk.  The  ligature  must  then  be  passed  rouaid  the  artery  from 
within  outwards,  a  slight  scratch  having  been  made  through  the  fascia  coveriag 
the  vessel  by  means  of  the  finger-nail,  by  which  it  may  also  be  separated  from 
the  accompanying  vein. 

In  planning  the  incision  for  the  ligature  of  this  artery,  care  should  be  taken 
that  it  be  not  carried  too  low  down  or  too  far  forwards  ;  nothing  can  be  gained 
by  doing  so,  and  there  is  besides  the  additional  risk  of  the  circumflex  ilii  or 
epigastric  being  wounded,  as  happened  to  Mott ;  and  as  these  are  principal 
agents  in  the  anastomosing  circiUation,  their  injury  is  a  serious  accident. 
Should  any  muscular  branches  bleed,  they  had  better  be  ligatured,  so  as  not  to 
obscure  the  after-steps  of  the  operation.  The  fascia  transversalis  should  be 
opened  at  the  lower  pai-t  of  the  wound,  where  it  is  thinned  for  the  passage  of 
the  cord,  by  pinching  up  a  portion  of  it  with  the  forceps,  and  dividing  it  care- 
fully with  the  edge  of  the  faiife  laid  horizontally  ;  it  will  be  found  to  be  much 
thicker  and  denser  at  the  upper  and  outer  part  of  the  wound  than  ia  this 
situation.  When  the  peritoneum  is  well  drawn  iipwards  to  the  mesial  line  by 
the  assistant's  fingers  or  by  copper  spatulae,  the  ureter,  which  crosses  the  artery 
in  this  situation,  will  be  carried  up  with  it,  so  as  not  to  be  seen  at  aU.  In  this 
stage  of  the  operation,  the  patient  should  be  turned  on  his  soimd  side,  in  oi-der 
to  prevent  the  intestines  from  falling  over  and  pressing  the  peritoneum  into 
the  wound. 

The  vein  usually  comes  into  view  ;  sometimes  turgid  and  overlapping  the 
artery.  By  means  of  the  finger-nail  and  the  blunt  end  of  the  aneurismal  needle, 
it  may  be  gently  separated  from  that  vessel  to  an  extent  sufficient  for  the 
passage  of  the  ligature.  The  genito-crural  nerve  may  come  in  the  way  ;  and, 
if  so,  great  care  must  be  taken  to  avoid  its  inclusion  in  the  noose. 

In  determining  the  length  of  the  incision,  and  calculating  the  point  at  which 
he  would  expect  to  meet  with  and  ligature  the  artery,  it  is  a  matter  of  the  very 
first  importance  for  the  Surgeon  to  remember  the  different  bearings  of  the  parts 
in  the  neighbourhood  of  the  vessels,  and  the  relative  frequency  with  which  the  origin 
and  termination  of  the  artery  correspond  with  certain  fixed  points  that  may  readily 
be  detected. 

The  points  of  importance  are  the  relations  of  the  vessels  to  the  lumbar 
vertebrse,  to  the  crest  of  the  ilium,  and  to  the  umbilicus.  The  ordinary  place 
of  division  of  the  abdominal  aorta  is  on  the  body  of  the  fourth  lumbar  vertebm. 


LIGATURE  OF  THE  COMMON  ILIAC  ARTERY. 


105 


or  on  the  invertebral  disk  below  it ;  according  to  Quaiii,  this  was  the  case  in 
three-foiirths  of  the  bodies  he  examined,  or  in  156  out  of  196.  In  regard  to 
the  relations  between  the  situation  of  the  bifai-cation  of  the  aorta  and  the  crest 
of  the  ilium,  we  find  it,  according  to  the  same  anatomist,  to  have  ranged  in 
about  fo\u--fifths  of  the  cases  about  half  an  inch  above  and  below  the  level  of 
the  highest  point  of  this  part  of  the  bone.  With  reference  to  the  umbiUcus  no 
definite  rule  can  be  laid  doAvn  ;  but  m  general  terms  it  may  be  stated  that  the 
bifiu-cation  of  the  aorta  is  a  little  to  its  left.  As  a  general  rule,  that  given  by 
Hargrave  is  perhaps  sufliciently  good  for  ordinary  purposes.  If  a  point  be 
taken  about  half  or  three-quarters  of  an  inch  below  and  a  little  to  the  left  of 
the  umbilicus,  and  a  line  be  dra^vn  on  each  side  from  this  point  to  the  centre 
of  Poupart's  ligament,  we  obtain  about  the  direction  of  the  common  and 
external  iliac  arteries.  On  dividing  these  lines  into  three  equal  parts,  the 
upper  third  will  correspond  to  the  primitive  trunk,  and  the  lower  two-thirds  to 
the  external  iHac,  and  the  jimction  of  the  upper  with  the  middle  third  to  the 
bifurcation  of  the  common  iliac  artery. 

The  point  of  division  of  the  common  iliac  artery  is,  in  the  majority  of  cases, 
between  the  middle  of  the  fifth  lumbar  vertebra  and  the  middle  of  the  sacrum, 
both  points  inclusive ;  and  if  it  be  not  in  this  situation  the  division  will 
probably  be  lower  down. 

The  length  of  the  vessel  varies  greatly  ;  according  to  Quain,  in  five-sevenths 
of  the  cases  it  ranged  between  one-and-a-half  and  three  inches. 

EestiUs. — Writing  in  1852,  I  stated  that  whgn  we  look  at  the  depth  at  which 
this  artery  is  situated,  its  great  size,  and  proximity  to  the  centre  of  the  circu- 
lation, and  consider  the  force  with  which  the  blood  rushes  tlirough  it,  we 
cannot  but  be  struck  with  the  success  which  has  attended  its  ligature.  Of  17 
cases  in  which  it  had  been  tied,  8  were  cured,  and  9  died  ;  in  11  of  the  cases 
the  ligature  was  applied  for  aneurism,  and  of  these  7  recovered.  The  4  that 
died  perished  rather  from  the  magnitude  and  extent  of  the  disease  than  from 
the  effects  of  the  operation  ;  and  it  is  remarkable,  as  showing  the  power  of  the 
anastomoses  in  maintaining  the  vitality  of  parts,  that  in  no  instance  did 
gangrene  ensue.  Since  this  period  the  operation  has  been  performed  many 
times,  but  with  much  less  satisfactory  results.  Stephen  Smith,  of  New  York, 
published  the  statistics  of  this  operation  in  1860,  giving  the  details  of  32  cases  ; 
of  these,  he  says,  25  died  and  only  7  recovered.  I  think  the  numbers  should 
be  24  and  8  ;  as  in  one  case  (Bushe's),  the  patient  (an  infant)  died  two  months 
after  the  operation,  the  ligature  having  separated  and  the  artery  being  occluded, 
and  thus  the  deligation  having  succeeded.  Gurlt  of  Berlin,  in  reproducing 
Smith's  tables,  adds  2  cases,  both  fatal.  To  these  must  also  be  added  a  fatal 
case  l)y  Dugas  of  Charleston,  and  four  in  which  the  operation  has,  within  the 
last  few  years,  been  performed  in  this  covmtry  ;  once  by  Bickersteth  of  Liver- 
pool ;  once  by  Syme,  in  a  remarkable  case  of  iliac  aneurism,  in  which  that 
distinguished  Siirgeon  laid  open  the  sac  and  tied  the  arteries  (the  common, 
external,  and  internal  iliacs)  opening  into  it — both  successful  ;  once  by  Har- 
grave of  Dublin,  whose  patient  died  on  the  seventy-third  day  after  the  opera- 
tion, of  gangrene  of  the  foot  and  profuse  discharge  from  the  wound  ;  and 
another  by  Maunder  of  the  London  Hospital,  the  patient,  a  man  forty  years  of 
age,  dying  on  the  sixth  day  from  gangrene  of  the  lower  extremity.  These 
cases  increase  the  total  number  to  39,  of  which  10  recovered  and  29  died  ;  in 
9  of  the  cases  the  peritoneimi  was  wounded,  and  of  these  8  proved  fatal.  Of 
13  cases  in  which  this  vessel  was  tied  for  hajmorrliage,  12  proved  fatal  ; 

tlie  majority  of  the  recoveries  took  place  after  operation  for  aneurism  which 

constituted  al)0ut  half  of  the  cases. 
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LiQATDRE  OF  THE  AoRTA.— It  is  impossible  not  to  contemplate  with  admi- 
ration the  man  whose  mind  was  the  first  to  conceive,  and  whose  hand  was  the 
fii-st  to  carry  out,  the  determination  to  apply  a  ligature  to  the  ahdominal 
aorta  ;  and  who,  guided  by  pathological  observation  and  physiological  expeii- 
ment,  dared  to  arrest  at  once  the  cii-culation  tlu-ough  the  mam  channel  of 
supply  to  the  lower  half  of  the  body,  trusting  to  the  collateral  circulation  for 
the  maintenance  of  the  vitality  of  the  parts  thus  suddenly  deprived  of  blood. 
Sir  A.  Cooper  was  the  first  to  place  a  ligature  on  the  aorta,  m  1817.  Smce 
that  period  the  operation  has  been  four  times  performed;  viz.,  by  James,  of 
Exeter  ;  by  Murray,  at  the  Cape  of  Good  Hope  ;  by  Monteiro,  at  Rio  Janeiro  ; 
and  by  South,  of  London. 

In  Sii'  A.  Cooper's  case,  the  inguinal  aneurism  had  burst,  and  the  vessel  was 
tied  about  three-quarters  of  an  inch  above  its  bifurcation,  by  mating  an  incision 
three  inches  in  length  through  the  abdomen,  a  little  to  the  left  of  the 
umbilicus,  the  fingers  being  passed  between  the  convolutions  of  the  intestines, 
and  the  peritoneum  covering  the  artery  being  scratched  through.    The  patient 
survived  forty  hours.    James  ligatured  the  aorta  much  in  the  same  way  as  Sir 
A.  Cooper  did,  in  a  case  in  which  he  had  previously  employed  the  distal  opera- 
.  tion  for  an  inguinal  aneurism  ;  but  without  success,  the  patient  speedily  dying. 
Murray  ligatured  the  vessel  by  making  an  incision  on  the  left  side,  in  front  of 
the  projecting  end  of  the  tenth  r  b,  and  carrying  it  downwards  for  .six  inches 
to  the  anterior  superior  spine  of  the  ilium.    The  parts  were  then  carefully 
divided  to  the  peritoneum,  which  was  separated  from  the  iliac  fossa  and  the 
psoas  muscle,  when,  with  great  difficulty,  and  by  scratching  with  the  end  of  an 
elevator  and  the  finger-nails,  room  was  made  for  the  passage  of  the  ligatm-e 
round  the  artery,  which  was  tied  three  or  four  Knes  above  its  bifurcation.  The 
patient  died  in  twenty-three  hours.    The  most  interesting  case  on  record  is  that 
by  Monteiro,  who  tied  the  aorta  for  a  large  false  aneurism  on  the  lower  and 
right  side  of  the  abdomen  ;  here  the  incision  was  made  much  as  in  Murray's 
case,  and  the  artery  ligatui-ed  with  great  difliculty.    The  patient  lived  till  the 
tenth  day,  when  he  died  of  secondary  heBmorrhage.    In  South's  case,  the  aitery 
was  tied  behind  the  peritoneum  by  an  incision  on  the  left  side  of  the  abdomen. 
The  patient  died  in  forty-three  hours. 

In  this  operation,  there  are  not  only  all  the  dangers  attendant  upon  the 
licrature  of  arteries  of  the  lirst  magnitude,  but  also  the  risk  of  producmg  fatal 
peritonitis  whether  the  abdomen  be  cut  through,  or  the  vessel  sought  for  by 
stripping  up  the  peritoneum  from  the  iliac  fossa  ;  and  it  appears  to  me  that  a 
patient  suffering  fi'om  so  large  an  inguinal  aneurism  as  to  justify  ligature  ot 
the  aorta,  would  have  a  better  chance  of  recovery,  or  rather  of  prolongation 
of  life  by  the  adoption  of  proper  constitutional  treatment,  together  witli 
pressure  upon  the  tumour  and  the  distal  ligature  or  compression  of  the 
artery.    Lister's  aortic  compressor  might  be  applied  in  such  cases,  so  as  to 

moderate  the  flow  of  blood. 

Aneurism  oe  the  Internal  Iliac  and  its  BRANCHES.-Aneunsm  of  the 
Trunl  of  the  Internal  Iliac  Artery  is  extremely  rare.  The  only  case  vnth  which 
I  am  acquainted  is  one  related  by  Sandifort.  The  three  principal  branches 
ofthisartery-the  Gluteal,  thi,  - Sciatic,  ai^d.  the  Pudic-have  all  occasionaUy, 
though  rarely,  been  found  afl'ected  by  this  disease  Of  these  bnmches  the 
gluteal  has  been  most  frequently  found  aneiirismal,  the  sciatic  next,  m  d  the 
pudic  least  frequently  ;  indeed,  I  am  acquainted  with  only  one  instance  o 
aneiu-ismof  this  vessel.  It  is  the  Preparation  1701  in  the  Museum  oi  he 
College  of  Surgeons  ;  and  it  exhibits  an  aneurism  of  the  tmik  ot  tiie  puaic, 
nearly  an  inch  in  diameter,  full  of  fibrinous  laminse. 
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Aneuri^is  of  the  Gluteal  and  Sciatic  Artei-ies  may  be  eitlier  traiunatic  or 
spontaneous. 

The  symptoms  of  these  aneurisms  present  notliing  peculiar.  A  circum- 
scribed pulsating  tumour  at  the  posterior  part  of -the  gluteal  region,  presenting 
the  tisual  character  of  aneiuism,  would  not  in  general  leave  much  doubt  as  to 
the  true  natiu-e  of  the  case.  In  some  instances,  however,  the  diagnosis  might 
not  be  quite  so  readily  made  out,  as  happened  in  a  remarkable  case  in  which 
Guthi-ie  Ugatured  the  common  iHac  artery  for  a  large  pulsatmg  tumour  in  the 
gluteal  region,  which  presented  all  the  characters  and  signs  of  aneurism,  but 
which  proved,  on  the  death  of  the  patient  eight  months  after  the  operation,  to 
be  a  piu-e  encephaloid  tumour. 

Ligature  op  the  Internal  Iliac. — This  vessel  was  ligatured  for  the  first 
time  in  1812.  The  operation  was  performed  by  Stevens  of  St.  Croix,  on  a 
negress,  who  suifered  from  an  aneurism  of  the  nates,  supposed  to  be  of  the 
gluteal  artery,  but  found  after  her  death  three  years  subsequently  to  take  its 
origin  from  the  sciatic.  Stevens  in  this  case  made  an  incision  five  inches  long 
on  the  left  side  of  the  abdomen,  carefully  dissected  through  the  parietes, 
separated  the  peritoneimi  from  the  iliac  fossa,  turned  it  on  qne  side,  together 
with  the  ureter,  and  passed  a  ligatiu-e  round  the  artery  without  much  difiiculty. 
Since  that  time  the  operation  has  been  done  nine  times  ;  in  4  cases  with 
success,  by  Arendt,  White,  Mott  (who  accidentally  wounded  the  peritoneum), 
and  Syme  ;  in  5  cases  unsuccessfully,  by  Atkinson  of  York  (whose  patient 
died  on  the  nineteenth  day  of  secondaiy  ha3morrhage),  by  Altmliller,  by 
Thomas,  by  J.  K.  Rodgers,  and  by  Higginson. 

The  success  that  has  hitherto  attended  this  operation  is  certainly  remarkable, 
when  we  take  into  consideration  the  depth  at  which  the  artery  is  situated  and 
its  great  size  ;  it  miist,  I  thiuk,  be  accounted  for  by  the  fact  that,  although 
in  these  cases  the  patient  runs,  the  ordinary  risks  attendant  on  the  ligatvu'e  of 
the  larger  pelvic  arteries  from  the  exposure  and  handling  of  the  peritoneum, 
yet  he  is  saved  the  danger  resulting  from  the  supervention  of  gangrene  ;  the 
anastomosis  between  its  branches  and  that  of  the  neighbouring  vessels  being  so 
free,  and  the  course  traversed  by  the  blood  so  short,  that  no  difficulty  can  arise 
in  the  maintenance  of  the  collateral  circulation. 

The  steps  of  the  operation  necessary  for  the  exposure  of  the  internal  iliac 
artery  are  precisely  analogous  to  those  requisite  for  the  ligature  of  the  common 
trunk.  When  the  vessel  is  reached,  it  must  be  remembered  that  both  the 
external  and  internal  iliac  veins  are  in.  close  rehation  to  it  ;  the  one  being  to  its 
outer  side,  the  other  beliind  it.  As  these  vessels  are  large,  and  their  coats 
thin,  it  is  necessary  that  they  should  be  separated  by  the  finger-nail,  or  the 
blunt  end  of  an  aneurism-needle,  before  the  ligature  is  passed  romid  the  artery  ; 
care  must  also  be  taken  not  to  put  the  vessel  too  much  on  the  sti-etch  in 
applying  the  ligature,  lest  the  ilio-lumbar  artery  be  ruptured.  As  the  length 
of  the  artery  varies  much,  usually  ranging  between  one  and  two  inches,  and  as 
when  it  is  short  it  has  a  tendency  to  be  placed  deeply  in  the  pelvis,  it  would,  I 
think,  be  more  prudent,  and  occasion  less  chance  of  secondary  hasmorrhage,  for 
the  Surgeon,  under  such  circumstances,  to  ligature  the  common  trunk. 

FEMORAL  AND  POPLITEAL  ANEURISMS. 
We  have,  in  the  preceding  section,  considered  aneurisms  afi'ecting  the  gi'oin, 
which  are  by  no  means  of  very  vmfrequent  occmTence.  Anem-isms  of  the  thigh 
are,  however,  much  less  frequently  met  with  ;  but  those  in  the  ham  are  very 
commonly  encountered.  Thus,  out  of  551  cases  of  aneurism  recorded  in  the 
British  medical  journals  of  the  present  century.  Crisp  has  found  that  137 
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affected  the  popliteal,  and  only  66  the  femoral  artery.    Of  the.se  66,  45  were 
situated  either  in  the  groin  or  upper  part  of  the  thigh,  and  21  only  were  truly 
femoral,  or  femoro-popliteal.    The  reason  of  this  difference  in  the  frequency  of 
the  occmTence  of  aneurism  in  different  parts  of  the  vessel,  may  be  accounted 
for  by  attention  to  its  anatomical  relations.    In  looking  at  the  main  artery  of 
the  lower  extremity,  in  its  coui'se  from  Poupart's  ligament  to  where  it  terminates 
in.  the  interior  and  posterior  tibials,  we  see  that  it  may  be  divided  in  relation 
to  the  muscular  masses  that  surround  it,  into  three  principal  portions  :  1.  That 
which  is  situated  between  Poupart's  ligament  and  the  anterior  margin  of  the 
sartorius  which  may  be  considered  inguinal ;  2.  That  which  intervenes  between 
this  point  and  the  aperture  in  the  adductor  tendon,  which  may  be  considered 
femoral ;  and,  3.  That  division  of  the  vessel  which  corresponds  to  the  ham,  and 
which  may  be  considered  popliteal.    Of  these  three  divisions,  the  first  and  last 
are  comparatively  superficial,  and,  being  unsupported  by  muscle,  readUy  ex- 
pand ;  while  the  central  portion  of  the  artery  is  closely  surroimded  on  all  sides 
by  muscular  masses,  and  is  less  likely  to  be  dilated  into  an  aneurismal  timiour. 
We  also  find  that  the  inguinal  portion  of  the  vessel  is  closely  and  firmly 
invested  by  a  dense  and  resistant  fibro-areolar  sheath,  and  is  well  supported 
by  the  fascia  lata ;  whilst  in  the  popliteal  space  the  artery  is  merely  surrounded 
by  the  ordinary  areolar  sheath,  and  receives  no  aponeurotic  support.  This 
difference  in  the  connections  of  these  two  parts  of  the  vessel  may,  to  a  certain 
extent,  explain  the  greater  frequency  of  aneurism  in  the  ham  than  in  the  upper 
part  of  the  thigh. 

Aneurism  of  the  Deep  Femobal  Artery  is  of  extremely  rare  occurrence  ; 
indeed,  I  am  acquainted  with  four  cases  only.    One  of  these  is  recorded  by 

Bryant  as  having  occurred  in  the  practice  of 
Cock  at  Guy's  Hospital.  The  aneurism  was 
situated  at  the  origin  of  the  deep  femoral  artery ; 
the  external  iliac  was  tied,  but  the  patient  died 
nine  weeks  after  the  operation.  Fig.  264  is  taken 
from  a  patient  who  died  of  pneumonia,  rmder 
Garrod's  care,  very  shortly  after  admission 
into  the  hospital.  On  examination  after  death,  a 
large  tumour-  of  the  thigh,  which  had  not  been 
very  closely  examined  during  life,  proved  to  be 
a  circumscribed  aneurism  of  the  deep  femoral 
artery.  The  remaining  two  cases  are  recorded 
by  P.  Marshall  and  J.  Watson.  The  or- 
dinary signs  of  aneurism  deeply  seated  in  the 
thigh  have  been  observed  in  this  disease,  and  the 
particular  artery  affected  may  be  recognised  by 
the  position  of  the  tmnour  and  by  the  fact  of  the 
superficial  femoral  running  over  it  without  any 
immediate  coimection  with  it.  The  only  disease 
with  which  it  can  be  coufoimded  is  malignant 
tumours  ;  the  diagnosis  fi-om  which  must  be  left 
to  the  surgical  tact  of  tlie  practitioner.  Tlie  treat- 
ment consists  in  the  ligature  of  the  external  iliac. 
Aneurisms  of  the  Superficial  Femoral  and  Popliteal  Arteries.— 
These  commonly  occur  about  the  middle  period  of  life,  and  are  almost  invar- 
ably  met  with  in  males,  being  at  least  twenty  times  more  frequent  in  tliem 
than  in  women.  Both  sides  are  affected  with  equal  frequenc}>  and  occasionally 
at  the  same  time.    According  to  Crisp,  sailors  would  appear  to  be  more  liable 


Fig.  264. — Aneurism  of  Deep 
Femoral  Artery. 

1.  Common  Femoral. 

2.  Superficial  Femoral. 

3.  Deep  Femoral. 

4.  Aneurism,  cut  open. 
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to  tliis  vtiriety  of  the  disease  than  any  other  class.  These  aneurisms  are  most 
frequently  sacculated  ;  in  the  ham  they  are  always  so,  but  in  the  thigh  they 
are  sometimes  tuhular. 

Symptoms.— The  symptoms  of  Femoral  Aneurism  present  nothing  peculiar  ; 
the  tumour  usually  enlarging  with  considerable  rapidity,  wth  all  the  charac- 
teristic signs  of  the  disease,  and  assuming  a  pretty  regular  ovoid  shape.  Popliteal 
Aneurism  usuaUy  commences  vdth  stiffness  and  a  good  deal  of  pain  about  the 
ham  and  knee,  which  I  have  more  than  once  seen  mistaken  for  rheumatism  ; 
there  is  also  a  difficulty  in  straightening  the  limb,  which  is  generaUy  kept 
semi-flexed.  The  tumour  increases  usuaUy  with  great  rapidity,  and  has  a  great 
tendency  to  become  diftused  ;  these  conditions  wUl,  however,  materially  depend 
on  the  side  of  the  artery  from  which  it  springs.  When  it  arises  from  the 
anterior  aspect,  next  the  bone,  it  increases  slowly,  being  compressed  by  the  firm 
structures  before  it.  In  this  case,  however,  there  is  the  great  danger  that,  by 
its  pressure  upon  the  bones  and  knee,  it  may  give  rise  to  caries  and  destruction 
of  the  joint.  When  it  springs  from  the  posterior  part  of  the  artery,  where  it  is 
imcompressed,  it  increases  rapidly,  and  may  speedily  diGFuse  itself.  The 
dififtision  of  an  aneurism  in  this  situation  may  take  place  in  two  directions. 
If  it  be  femoro-popliteal,  it  may  give  way  into  the  general  areolar  tissue  of 
the  thigh,  the  blood  diffusiag  itself  as  high  perhaps  as  Scarpa's  triangle.  Wlien 
it  is  confined  to  the  ham,  it  may  either  give  way  under  the  integuments,  and 
into  tlie  superficial  structures  of  the  limb,  or  else  under  the  deep  fascia  of  the 
leg,  where  it  will  compress  the  posterior  tibial  nerve  and  artery.  In  all  cases, 
the  diffusion  of  popliteal  aneurism  is  Kkely  to  be  followed  by  gangrene. 

Diagnosis. — The  diagnosis  of  popliteal  aneurism  has  to  be  made  from 
chronic  abscess,  from  bursal  enlargements,  and  from  solid  tumours.  In  dis- 
tinguishing it  fi'om  chronic  abscess,  no  serious  difficulty  can  well  be  experienced  ; 
but  it  may  happen  that,  when  an  aneurism  has  suppurated,  considerable 
difficulty  arises  in  determining  its  true  nature  ;  whether  it  be  merely  an  abscess 
or  not.  On  such  cases  as  these  the  state  of  the  circulation  in  the  lower  part  of 
the  Umb  wiLL  throw  much  Hght.  Bursal  tumours,  often  of  large  size  and 
multilocular,  are  not  unfrequently  met  with  in  the  ham  ;  but  I  have  never 
found  any  great  difficulty  in  determining  their  true  nature,  their  elasticity  and 
roundness,  together  with  their  mobility  and  want  of  pulsation,  being  sufficiently 
indicative  of  their  character.  The  most  serious  diagnostic  difficulty  may  arise 
from  confounding  solidified  aneui-isms  of  the  ham  with  solid  tiomours,  either  of 
a  sarcomatous  character,  or  springing  from  the  tibia  and  femur  ;  and  I  have 
known  one  case  of  aneurism  in  this  condition,  in  which  amputation  was  per- 
formed on  the  supposition  of  its  being  a  solid  tumour  (Fig.  237). 

Treatment. — The  treatment  of  femoral  and  j)opliteal  aneurism  may  be  con- 
ducted either  by  ligature,  or  by  compression  of  the  vessel  leading  to  the  sac* 
As  a  general  rule,  for  the  reasons  already  stated,  compression  should  be  em- 
ployed in  preference  to  the  ligature  ;  but  yet  cases  may  arise  when,  from  the 
failure  of  compression,  or  for  other  reasons,  it  may  be  necessary  to  ligature  the 
femoral  artery. 

The  Treatment  hy  Convpression  is  peculiarly  applicable  to  these  aneurisms,  and 
indeed  it  is  to  them  that  it  has  chiefly  been  employed.  I  need,  therefore,  say 
nothing  special  about  it  here,  but  would  refer  the  reader  to  Chapter  XLI.  for  a 
description  of  the  subject. 

Flexion  of  the  knee,  which  maybe  considered  a  modification  of  compression,  is 
also  applicable  to  tliese  cases,  either  alone  or  in  combination  with  compression 
of  the  main  trunk.  It  is  peculiarly  applicable  in  those  cases  in  which  the 
aneurism  is  well  in  the  ham. 
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Ligature  op  the  Common  Femoral.— In  looking  at  tlie  femoral  artery, 
it  might  at  first  be  supposed  tlaat  tlie  common  trunk,  situated  superficially 
between  the  inferior  edge  of  Poupart's  ligament  and  the  origin  of  the  deep 
femoral,  would  be  the  most  convenient  situation  for  the  application  of  the 
ligatm-e  ;  but  experience  has  shown  that  delegation  of  the  vessel  here  is  in  the 
highest  degree  unsuccessful.     This  arises  from  the  shortness  of  the  trunk, 
rendering  it  necessary  to  tie  the  arteiy  between  and  m  close  proxunity  to  those 
collateral  branches  that  wUl  constitute  the  most  direct  and  immediate  agents 
in  the  anastomosing  supply,-viz.,  the  circumflex  ilii  and  the  deep  femoral  so 
that  the  internal  coagulum  would  not  readily  foi-m.    In  addition  to  this, 
moreover  a  number  of  small  inguinal  branches,  such  as  the  superficial  epigastric 
and  circu^nflex  ilii,  the  superficial  and  deep  external  pudic,  and  very  commonly 
one  of  the  circumflex  arteries  of  the  thigh,  more  especiaUy  the  mtemal,  arise 
from  the  common  trunk  in  its  short  course  ;  and  these  vessels,  though  small  m 
size  constitute  a  source  of  great  embarrassment  to  the  Surgeon  duimg  the 
operation,  for,  if  woimded  near  their  origin,  tliey  bleed  most  fui-iously,  and  are  a 
cause  of  considerable  danger  afterwards,  by  interfering  with  the  proper  plugging 
of  the  vessel.    Of  twelve  recorded  cases,  in  which  this  artery  has  been  tied  lor 
aneurism,  it  would  appear  that  three  only  succeeded;  whilst  in  the  remammg 
nine  instances  secondary  hemorrhage  occuiTed,  which  proved  fatal  m  three 
and  in  sLx  was  arrested  by  the  ligature  of  the  external  iliac.    1  his  operation,  I 
think,  therefore,  ought  to  be  banished  from  sm-gery  ;  and,  m  aU  those  cases  of 
aneurism  that  are  situated  above  the  middle  of  the  thigh  and  m  which 
sufficient  space  does  not  intervene  between  the  giving  off  of  the  deep  fenioral 
and  the  upper  part  of  the  sac  for  the  application  of  a  ligature  to  the  superficial 
femoral,  the  external  iliac  should  be  tied,  imless  compression  can  be  employed. 

Ligature  of  the  Superficial  EEMORAL.-The  superficial  femoral  artery, 
in  its  course  from  the  origin  of  the  deep  femoral  to  the  aperi^ure  m  the  tendon 
of  the  adductor,  is  divided  by  the  crossing  of  the  sartorius  muscle  into  two 
portions  of  unequal  length,  which  have  difl^erent  relations  to  neighboui-mg 
structures.  The  upper  division  of  the  artery,  which  lies  above  the  anterior 
margin  of  the  muscle,  is  of  most  interest  to  the  Surgeon,  as  it  is  m  this  par 
of  its  course  that  it  is  invariably  ligatured  in  cases  of  aneurism.  It  is  true  that 
John  Hrmter,  in  the  operation  which  he  introduced  for  popliteal  aneurism  ex- 
posed and  tied  the  vessel  in  the  lower  thii-d  of  the  thigh  ;  but  his  example  has 
not  been  foUowed  by  modern  Surgeons,  on  account  of  the  far  greater  difficulty 
in  reaching  the  vessel  here  than  in  the  first  part  of  its  course.  _ 

The  superficial  femoral,  where  it  Hes  in  Scarpa's  triangle,  being  merely 
covered  by  the  common  integument,  the  superficial  fascia,  and  the  fascia  lata, 
™  be  reached  by  as  simple  an  operation  as  any  that  the  Surgeon  has  to 
Sim  for  the  ligature  of  the  larger  vessels.    An  incision  rom_three-and-a- 
haffTfour  inchL  in  length,  should  be  made  from  a  pomt  two  inches  below 
Poupart's  ligament,  and  as  nearly  as  possible  midway  between  the  anterior 
suS  spine  of  the  ilium  and  the  symphysis  pubis,  and  cariued  do^rcls 
Ta  dkecJion  paraHel  to  the  axis  of  the  limb.    The  skm  and  superficial  fascia 
havinneen  divided,  the  fascia  lata,  which  is  here  very  thm  is  exposed  and 
o;red  to  L  same  extent  as  the  incision  ^^^f^^^^^^ 
of  the  sartorius  now  comes  into  view,  and  immediately  to  the  inner  side  oi, 
ll^.Z^^,mj  overlapped  by  this,  is  the  sheath  of  the  ^^^^^^ 
now  be  cautiously  Opened,  the  long  saphenous  nerve  being        ec^^^and  th. 
aneurism-needle  imLied  passed  between  the  artery  and  T^^J^^^ 
outwards,  about  four  inches  below  Poupart^ 
threaded  and  withdrawn,  and  the  ligature  tied.    Ihe  edges  oi 
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now  be  brought  into  contact  by  a  conple  of  stitches  and  two  strips  of  plaster  ; 
the  limb  being  seiui-flexed,  somewhat  raised,  laid  on  its  outer  side,  and  wrapped 
in  soft  flannel  or  cotton-wadding.  The  severe  pain  which  is  usually  complained 
of  about  the  knee  after  the  tightening  of  the  ligature  may  best  be  relieved  by  a 
full  dose  of  opium. 

In  this  operation  there  are  several  points  of  considerable  importance  that 
require  special  attention.  The  ligature  should  always  be  ajiplied  about  four 
inches  below  Poupart's  ligament,  so  that  sufficient  space  may  intervene  between 
the  origin  of  the  deep  femoral,  which  is  usually  from  one  or  two  inches  below 
the  criu-al  arch,  and  the  point  deligated,  to  admit  of  the  formation  of  a  proper 
coagulum  in  the  vessel.  It  has,  indeed,  happened  that  the  ligature  has  been 
placed  within  three-quarters  of  an  inch  of  the  origin  of  the  deep  femoral, 
without  any  injurious  consequences  resulting.  The  proper  point,  however, 
for  the  deligation  of  the  artery  is  that  indicated,  which  is  usually  the  very 
spot  at  which  the  sartorius  crosses  it ;  though,  if  this  muscle  be  very  broad,  it 
may  be  necessary  to  draw  it  to  the  outer  side,  and  tie  the  vessel  below  it. 
In  cutting  down  upon  the  artery,  the  saphenous  vein,  or  any  parallel  branch, 
should  if  possible  be  avoided.  After  the  sheath  has  been  opened,  it  will 
sometimes  be  foimd  that  a  rather  large  muscular  branch  is  given  off  from  the 
artery  at  about  the  part  where  it  was  intended  to  ligatiu'e  it ;  if  so,  this  must 
be  carefully  avoided,  as  well  as  any  small  veins  that  cross  the  main  tnmk  in 
this  situation. 

The  femoral  vein,  which  lies  behind  and  somewhat  to  the  inner  side  of  the 
artery,  is  best  avoided  by  passing  the  needle  from  within  outwards  between 
the  two  vessels  ;  the  inner  side  of  the  sheath  being  at  the  same  time  put 
upon  the  stretch  by  drawing  upon  it  with  a  pair  of  forceps.  After  the  needle 
has  been  brought  up  on  the  outer  side  of  the  artery,  a  small  portion  of  the 
sheath  will  sometimes  be  found  to  be  pushed  up  by  it  ;  this  must  be  divided 
by  being  carefully  touched  with  the  point  of  the  scalpel,  when  the  needle  may 
be  carried  round  the  vessel. 

Results.  —  Ligature  of  the  femoral  artery  for  popliteal  aneurism  is  an 
operation  that  has  been  so  frequently  performed,  that  Surgeons  seldom  think 
of  recording  cases  of  this  description,  unless  they  present  complications  or 
sequelae  of  tmusual  interest  or  severity  ;  hence  but  little  importance  can  be 
attached  to  any  statistical  deductions  from  reported  cases  as  to  the  fatality  of 
this  operation,  although  they  may  serve  as  a  rough  estimate  of  the  proportion 
maintained  between  the  difterent  accidents,  such  as  hasmorrhage,  gangrene, 
&c.,  that  foUow  it.  That  the  ligature  of  the  femoral  artery  is  attended 
with  more  success  than  that  of  any  of  the  other  large  trunks,  can  admit  of 
no  doubt.  This  is  not  only  in  accordance  with  the  general  experience  of 
Surgeons,  but  is  confirmed  by  the  statistics  of  published  cases,  even  vdthout 
making  allowance  for  the  probability  of  more  of  the  imsuccessful  than  suc- 
cessful having  been  recorded.  Thus  of  110  instances,  collected  by  Crisp, 
in  which  the  femoral  artery  had  been  ligatured  for  popliteal  aneurism,  only 
twelve  are  reported  to  have  died  ;  amongst  these,  four  deaths  occurred  by 
secondary  haemorrhage,  three  by  gangrene,  and  the  others  by  phlebitis, 
tetanus,  chest-disease,  &c.  Higher  rates  of  mortality  are,  however,  given 
by  other  authors  ;  thus,  Norris  states  that  nearly  one  in  four  die  after  tliis 
operation  ;  Hutchinson  finds  that  of  thirty-three  cases  operated  on  in  London 
ten  were  fatal,  five  deaths  resulting  from  gangi-ene.  ' 

Accidents.— fFoimrf  of  the  Femoral  Vein  is  without  doubt  the  most  serious 
accident  that  can  happen  in  the  operation  for  ligature  of  the  superficial 
femoral  artery,  and  is  one  of  which  there  is  especial  risk  when  rccom-se  is 
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liadto  this  operation  for  anemism  ;  as  in  tliis  disease  the  line  areolar  tissue 
which  natui-aUy  connects  the  two  vessels  often  becomes  thickened  and 
indurated,  in  consequence  of  inflammatory  action  having  extended  upwards 
from  the  sac  to  the  sheath  of  the  vessels.    It  is  best  avoided  by  passing  the 
needle  in  the  way  that  has  been  already  recommended,  unarmed,  and  without 
the  employment  of  force.    This  accident  is  almost  mvariably  fatal,  there 
being  but  very  few  instances  on  record  in  which  patients  have  survived  it  ; 
death  usually  resulting  from  diffuse  phlebitis,  or  the  supervention  of  gan- 
crene    The  true  cause  of  the  fatal  result  in  these  cases  was  first  pomted 
out  by  Hadwen,  who  showed  that,  when  the  vein  is  wounded  by  the 
aneurismal  needle,  it  is  transfixed  at  two  points,  between  which  the  thread 
is  drawn  across  ;  and  when  this  is  tied,  a  segment  of  the  vein  is  necessarily 
included  with  the  artery  in  the  noose.    It  is  this  inclusion  of  the  bgature 
within  a  portion  of  the  vein,  where  it  acts  like  a  seton,  and  keeps  up  constant 
irritation,  that- prevents  the  occurrence  of  adhesive  phlebitis,  and  occasions 
diffuse  inflammation  in  the  interior  of  the  vessel ;  and  it  is  consequently  this 
circumstance,  and  not  the  mere  wound  of  the  vein,  that  determines  the 
great  fataUty  of  this  pecuHar  accident.    Guided  by  this  view  of  the  mechanism 
of  the  injury,  the  indications  in  its  treatment  become  obvious    They  consist 
in  removing  the  ligature  at  once,  and  thus,  by  taking  away  the  mam  source 
of  irritation,  converting  the  wound  into  a  simple  pimcture  of  the  vessel 
wHch  readily  assumes  adhesive  action.    The  Surgeon  should  therefore,  as 
soon  as  the  accident  is  perceived,  withdraw  the  ligature,  and,  OP^^S 
sheath  about  half-an-inch  higher  up,  re-apply  it  to  the  artery  there  The 
haemorrhage  from  the  punctured  vein  readily  ceases  on  the  application  of  a 

''°Throccurrence  of  Secondary  Hcmnorrhage  after  the  Ugature  of  the  super- 
ficial femoral  is  a  troublesome  accident,  and  one  in  which  the  Surgeon  to 
use  Fergusson's  expression,  "will  most  assui-edly  find  himself  m  an  eventful 
dnemma  ;"  and  in  which  it  is  necessary  that  his  line  of  action  should  have 
been  weH  considered  beforehand,  as  he  may  not  have  much  time  to  spare  for 
reflection  when  such  an  event  takes  place.  In  cases  of  this  kind  four  line  of 
treatment  present  themselves,  viz.  :  the  employment  of  pressure 
the  vessel  at  a  Wgher  point;  deHgation  of  the  bleeding  apertui-es  in  the 
wound  :  or  amputation  of  the  limb.  p  v 

TLure  may  be  appUed  by  placing  a  graduated  compress  of  Imt  or  com- 
prfs  ed  sponge'^Dver  the  bleedhig  orifice,  and  fixing  it  there  firmly  by  a  hor  e- 
Toe  touLiquet.  This  means,  although  extremely  uncertam,  occasionaUy 
succeeds  •  should  it  not  do  so  however,  and  bleedmg  recur  a  second  time,  it  s 
TeLsTt;  continue  it,  as  experience  has  shown  that  the  1— hage  will 
rnntinue  imtil  the  patient  is  worn  out. 

itlrTof  the  superficial  femoral  at  a  higher  point,  or,  if  the  aa-texy  have 
Ltgatureoi  i'  deUgation  of  the  external  iliac,  pi-eseiits 

Sf  aT  a  prit  mLn^Jf  ^^Lting^he  hemorrhage.  _  Such  an  opei^ic-n 

owevTr  is  fraught  with  danger,  and  has,  I  believe,  invanably  been  oUoxved 
CaZ'Zeoi  the  limb.  It  might  at  first  be  supposed  that  the  kinb  M'ould 
nJt  Kaced  in  a  worse  situation  after  the  ligature  o  the  external  iliac, 
alttrte  superficial  femoral  had  been 

tomosiug  channels  remaining  the  same  m  ei  her  case    ^'\Ye  f2'^ltv 
not  BO  ;  for,  although  the  blood  might  find  its  way  'Y  fJlZ^l'ml 
the  circmuflk  ilu,  the  gluteal,  and  sciatic  arteries,  into  the  deep  einomi  mid 
its  branches,  yet  fU  this  point  the  difficulty  of      tmnBmu--"  trouen  it 
limb  would  be  materially^creased.    If  the  superficial  femoral  be  open,  it 


ACCIDENTS  AFTER  LIGATURE  OF  THE  FEMORAL.  113 


serves  as  a  direct  and  easy  channel  for  tlie  conveyance,  to  the  vessels  of 
the  leg  and  foot,  of  the  hlood  brought  hy  the  anastomoses.  But  when  the 
superficial  femoral  is  tied,  this  blood  must  find  its  way  through  a  second 
chain  of  anastomosing  vessels, — those  intervening  between  the  branches  of 
the  deep  femoral  and  the  articular  arteries  of  the  knee  ;  and  here  the  real 
difficulty  would  arise,  its  impulse  not  being  sufficient  to  overcome  the 
obstruction  to  its  passage  through  these  small  channels,  which  might  not 
improbably  be  still  further  obstructed  by  the  pressure  of  the  aneurism. 
Should  the  anastomosing  circulation  be  sufficiently  free  to  maintain  the 
vitality  of  the  Umb,  it  is  not  improbable  that  the  recurrent  blood  would 
escape  from  the  distal  side  of  the  ligatui-e,  and  thus  keep  up  the  hsemorrhage 
exactly  as  in  case  of  wound.  It  appears  indeed  that  the  femoral  artery, 
in  a  case  of  secondary  haemorrhage  after  the  application  of  the  ligature,  is  in 
very  much  the  same  condition  as  an  artery  which  has  been  wounded,  and 
in  which  the  bleeding,  having  been  suppressed  for  some  days,  has  returned 
with  violence  :  and  I  think  the  best  course  for  the  Surgeon  to  pursue  is 
the  same  practice  that  he  would  follow  in  the  event  of  secondary  haemor- 
rhage occurring  from  a  wounded  vessel,  viz.,  to  cut  down  'wpon  the  Heeding 
part  and  apply  a  ligature  to  it.  That  such  an  operation  is  surroimded 
with  difficulties  cannot  be  doubted  ;  yet  none  would  present  themselves 
that  care  and  skill  might  not  overcome.  The  Surgeon  would  certainly  have 
to  cut  into  a  part  infiltrated  with  blood,  in  which  the  different  tissues  could 
not  readily  be  distinguished,  and  the  vessel  when  reached  would  be  found  to 
be  soft,  friable,  and  granulating  ;  yet,  by  free  dissection  above  and  below  the 
wound,  a  portion  of  it  might  at  last  be  exposed,  where  its  coats  would  hold 
a  ligature  ;  or  should  this  not  be  found,  the  wound  might  be  firmly  plugged 
from  the  bottom  with  compressed  sponge  ;  or  the  bleeding  aperture  might  be 
touched  with  the  actual  cautery.  Should  these  means  fail,  it  would,  I  think, 
be  safer  to  amputate  the  limb,  than  to  endeavour  to  arrest  the  haemorrhage  in 
any  other  way. 

Gangrene  of  the  Limb  is  perhaps  the  most  frequent  source  of  danger  after 
ligature  of  the  femoral  artery  for  popliteal  aneurism.  It  seldom  occurs, 
however,  unless  the  tumour  be  of  considerable  magnitude,  have  become 
diffused,  or  otherwise  interfere  seriously  with  the  circulation  through  the 
limb.  I  have,  however,  seen  it  follow  the  operation  where  the  popHteal 
aneurism  had  not  attained  a  larger  size  than  that  of  an  orange  ;  but,  in  this 
case,  there  was  much  oedema  of  the  limb,  and  congestion  of  the  veins,  before 
the  operation  ;  and,  on  examination  afterwards,  it  was  found  that  the  popliteal 
vein  had  been  obliterated  by  the  pressure  of  the  tumour.  The  gangrene 
may,  in  some  cases,  be  prevented  by  the  treatment  that  has  been  pointed 
out  at  page  198,  vol.  i.  When  it  has  fairly  declared  itself,  there  is  necessarily 
no  resource  left  but  amputation,  and  this  operation  is  sufficiently  successful;  for 
I  find  that  of  fourteen  cases  in  which  it  was  done,  there  were  ten  recoveries, 
and  but  four  deaths. 

The  Return  of  Pulsation  in  the  Sac  after  the  operation  for  popliteal  aneurism 
is  by  no  means  of  frequent  occurrence ;  yet  it  has  been  met  with  in  some 
instances,  and  Secondary  Aneurism  has  also  been  found  in  tliis  situation.  In 
these  cases  the  patient  should  be  put  upon  a  careful  dietetic  plan,  the  limb 
be  kept  elevated  and  at  rest,  and  pressure  applied  by  means  of  a  compress  and 
bandage,  or  a  horse-shoe  tourniquet.  In  tliis  way  cures  have  been  effected  by 
Wishart,  Turner,  Briggs,  and  Listen.  In  conjunction  with  such  treatment  or 
in  the  event  of  its  not  sufficing,  the  compression  of  the  common  femoral  artery 
as  it  passes  over  the  pubic  bone  would  in  all  probability  effect  9  cure.  Should 
VOL.  n.  T 
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it  not  do  so,  and  the  tiimonr  continue  to  increase,  tlireaten  to  suppurate,  or  to 
occasion  gangrene,  amputation  would  be  the  sole  resource 

Double  Popliteal  Aneubism.-Iu  cases  of  this  kind  the  artery  ha.  heen 
occasionally  ligatured  with  advantage  on  hoth  sides,  either  snnultaneously 
or  mth  more  safety,  consecutively.    But  these  cases  appear  to  me  especiaUy 
ada^ed  for  the  employment  of  pressm-e,  so  as  to  avoid  that  distohance  of 
I'hiS  of  th^cirL^^^^  is  certain  to  ensue  when  one  vessel  is 

tatnred  and  which  may  act  injuriously  upon  the  opposite  aneurism.  When 
t£  ™iSteT a^^^^^^  is  conjoined  with  a  simHar  disease  in  the  grom,  hgature 
of  tre^tetriliac  is  the  .roper  course  to  pursue,  and  will  effect  a  cure  of 


DiFEUSED  POPLITEAL  ANEURisM.-When  a  circumscribed  popliteal  aneimsm 
suddenly  becomes  diffused,  the  patient  is  seized  with  faintness  or  sickness, 
S  paL,  numbness,  and  a  hot  trickling  sensation  in  the  limb,  the  tempera- 
ture of  which  falls  at  the  same  time  that  its  bulk  increases,  and  the  integu- 
ment assumes  a  wMte,  sliining,  mottled  appearance,  with  more  P^^^ 
discoloration.  This  condition  usually  occurs  after  a  circumscnbed  aneurism 
has  eSed  m  the  ham  for  some  weeks  or  months,  a^d  on  the  occui-rence  of 
sorsudden  exertion.    In  some  cases,  however,  the  disease  appears^  to  ha^^^ 

been  diffused  from  the  very  first,  the  '<^-'\^^'^"^ ^^^'"".^^^'^^^^^^ 
vasation  having  taken  place  into  the  areolar  tissue  of  the  limb,  without  the 
;  v^Ts  laudation  o'f  the  parts  around  the  artery,  -  ^^^^^^^.^^^ 
formation  of  a  sac.    In  these  cases  the  extravasation  into  the  limb  may  either 
STolLc  with  much  oedema  ;  or  it  may  be  confined  to  the  areolar  tissue  o 
the  ham  ^nd  to  the  upper  and  back  part  of  the  leg,  or  extend  downwards 
undtThe  Iscles  of  the  calf.    When  the  patient  comes  under  the  obseryatmn 
^f  the  stgeon,  the  tumour  is  found  to  be  soM,  elastic,  -d  .re.^ar,^utW 
milsationorbr^t;  the  Umb  (Edematous,  cold,  and  congested.    The  diagnosis 
S  £  form  of  aneurism  is  often  extremely  ^^f^'^^^^^^^^^^^ 
of  confounding  it  with  simple  extravasation  into  the  caH,  with  abscess,  or, 
nossiblv  with  malignant  tumour  of  the  leg.  . 
^  XiLIi  -  The  danger  attending  on  popliteal   aneurism  is  greatly 
incr  "  d  by  its  becoming  diffused.     In  these  circumstances   he  ligature 
of  the  artew  usuaUy  affords  but  a  slender  prospect  of  success,  the  collatera 
vesSsbe  ng  so  comnressed  and  choked  by  the  pressiu-e  oi  tl^e  effused  blood 
Is  no   to  adSit  of  ^the  circulation  being  carried  on  through  them  ;  hence, 
^many  of  Sfe  cases,  the  only  resource  left  to  the  Surgeon  is  to  amputate 


'""l^uiATION  EOK  DIFEUSEB  POPLITEAL  ANEUKISM.-The  l-estiou  of  ^ J«- 

cases  Of  ^^XJ^^^^  S 

7:ZrTZ:i^^S^-^^-^  ai.,  ~  certain  general 
iSJStions  that  may  ^l^^^^Z^^'^^  ;  or 
else  Its  waUs,  liavm    De  ^^^^^^  ^^^^  ^1^,  siu-roimdmg  parts. 

'TaSnces  the  .ne«™,n  1,.,  not  trcn  .he  «  W  ve^,*;:^;^ 
cix»,n.criW.  It  followed  the  i,>fliotion  of  'fl^^^^^  Xo.t 
in  fho  oouise  ot  a  wcelt  or  two  liM  ocquiiod  n  coiiaati-m 
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definite  or  distinct  limitation,  being  solid  or  but  little  compressible.  Such, 
a  case  as  this  can  scarcely  be  considered,  strictly  speaking,  a  diffused  aneurism  ; 
but  yet,  if  by  circumscribed  we  mean  that  the  blood  is  contained  in  a  defined 
cyst  with  walls,  it  scarcely  complies  with  such  a  definition,  the  fluid  blood 
being  rather  prevented  from  escaping  widely  by  a  temporary  barrier  of  coagula 
entangled  in  the  loose  areolar  tissue  of  the  part,  and  the  vessel  being  rup- 
t\u-ed  to  a  considerable  extent,  or  completely  torn  across.  Here  we  are  certainly 
justified  in  having  recourse  to  compression  or  ligature  with  a  good  prospect  of 
success. 

3.  When  the  ham  is  occupied  by  a  large,  raj)idly  increasing  tiunour,  extend- 
ing perhaps  some  way  down  the  calf  and  up  the  thigh,  and  encroaching  on  the 
knee,  the  skin  covering  it  being  more  or  less  discoloured,  there  being  no 
pulsation  perceptible  in  the  tibial  arteries,  and  the  veins  of  the  limb  being 
fuU  and  even  somewhat  congested,  the  foot  osdematous  and  several  degrees  in 
temperature  below  that  of  the  opposite  limb,  the  difficulty  of  coming  to  a 
decision  is  considerable. 

In  sucb  a  case  as  this,  I  think  that  the  existence  or  non-existence"  of  pulsation 
of  a  distensile  character  is  a  circumstance  of  very  great  importance,  and  may 
serve  to  guide  the  Surgeon. 

If  there  be  distinct  impulse  of  a  distending  character,  which  can  be  arrested 
by  compression  of  the  femoral  artery,  with  some  diminution  of  the  size  of 
the  tumour,  it  is  an  evident  indication  that  blood  is  being  transmitted  through 
the  sac,  and  that  this  contains  some  fluid  blood.  In  these  circumstances 
It  -nlll,  when  the  artery  is  tied,  subside  to  a  considerable  extent,  thus  aUowiag 
more  space  for  the  conveyance  of  the  coUateral  circulation  ;  and  it  would  be 
but  right  to  give  the  patient  the  chance  of  preserving  his  limb  by  ligaturino- 
the  vessel.  ° 

If,  however,  the  tumour  have,  from  the  very  first  time  when  it  attracted  the 
patient's  notice,  been  more  or  less  solid  and  incompressible  ;  and,  though  it 
may  at  an  early  period  of  its  existence  have  pulsated,  if  this  pulsation  have 
suddenly  ceased,  the  aneurism  at  the  same  time  having  undergone  rapid  and 
great  increase  of  bulk  with  much  tension  and  Hvidity  of  the  integuments, 
CEdema  and  coldness  of  the  limb,  with  a  tendency  perhaps  to  vesication  and 
ulceration  of  the  skin  covering  the  tumour,  there  is  no  resource  left  but 
amputation. 

It  must,  however,  be  borne  in  mind,  that  the  aneurism  may  become  diffused, 
and  extensively  so,  without  any  very  great  change  in  the  shape  and  size  of  the 
limb.  It  is  only  when  the  sac  ruptures  in  such  a  position  that  the  blood  is 
effused  into  the  general  areolar  tissue  of  the  limb  or  under  the  skin,  that 
much  tension  of  the  integuments  and  increase  in  the  bulk  of  the  part 'takes 
place. 

4.  When  a  rupture  occurs  in  a  part  of  the  sac  that  is  more  deeply  seated,  the 
blood  IS  extravasated  underneath  the  deep  fascia  of  the  leg,  and  is  boimd  down 
by  this  and  by  the  superincumbent  muscles  ;  and  disorganisation  of  the  interior 
of  the  Imib  may  be  the  result,  without  much,  if  any,  change  in  its  bulk  or  in 
the  colour  of  the  integuments,  but  with  excessive  deeply  seated  pain.  There 
must  always  be  considerable  risk,  in  such  a  case  as  this,  of  confounding  the 
arterial  disease  with  solid  tumour  ;  and  the  diagnosis  can  be  effected  only  by  a 
reference  to  the  eariy  history  of  tlie  case,  and  more  particulariy  to  the  existence 
or  absence  of  pulsation  at  this  period.  Indeed,  tlie  existence  or  non-existence 
of  pulsation  in  these  cases,  is  of  the  very  utmost  importance  in  reference  to  the 
question  of  treatment.  The  pulsation  may  have  ceased  in  a  case  of  diffused 
popHteal  aneurism,  in  conseciuence  of  the  blood  that  lias  been  extravasated 
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being  so  confined  and  boimd  down  by  the  fascia  and  muscles  under  which  it  is 
effused,  that  it  compresses  or  seals  the  mouth  of  the  artery  leading  into  tlie  sac, 
to  such  an  extent  as  to  arrest  the  passage  of  blood  through  it,  either  wholly  or 
so  that  it  enters  in  a  feeble  stream  of  insufficient  force  to  communicate  impulse 
to  the  fluid  that  has  been  extravasated  into  the  limb.    This  pressure  may,  as  in 
the  case  of  which  an  illustration  has  been  given  (Fig.  236),  be  confined  to  the 
deep  parts  of  the  limb,  and  not  give  rise  to  much,  if  any,  general  tension  of  it, 
the  blood  being  confined  below  the  deep  fascia,  where  it  commxmicates  the 
sensation  of  a  hard,  solid,  elastic  tumour  devoid  of  pulsation.    Attention  should 
consequently  not  be  too  exclusively  directed  to  the  state  of  general  tension  of 
the  surface  of  a  limb,  as  this  is  by  no  means  necessarily  an  indication  of  the 
state  of  the  parts  beneath  :  but  the  Surgeon  shoiild  rather  look  to  the  presence 
or  absence  of  pulsation.    If  pulsation  still  exist,  the  blood  continues  to  find  its 
way  into  the  sac,  and  most  probably  through  it,  the  tension  of  the  parts  not 
having  yet  reached  its  maximum.    If  there  be  no  pulsation,  he  may  be  sure 
that  the  entrance  of  blood  into  the  diffused  aneurism  has  ceased  in  consequence 
of  compression  exercised  on  the  mouth  of  the  artery  leading  to  it,  by  the  tense 
condition  of  the  surrounding  and  enveloping  tissues  re-acting  on  the  mass  of 
blood  effused  beneath  them.    In  such  a  state  of  things  as  this,  the  vitality  of 
the  lower  part  of  the  limb  can  only  be  maintained  by  the  blood  that  may  find 
its  way  through  the  anastomosing  chamiels  ;  and  this  may,  if  the  tension  of 
the  limb  be  not  general,  the  extravasation  being  confined  below  the  deep  fascia, 
be  sivfficient  for  this  purpose.   If  surgical  interference  be  delayed  in  such  a  case 
as  tMs,  the  deep  fascia  will  soon  give  way  by  rupture  or  ulceration,  and  the 
blood  will  be  infiltrated  into  the  general  areolar  tissue  of  the  limb  ;  and  then, 
by  compressing  those  collateral  branches  that  have  hitherto  maintained  a  feeble 
circulation  in  it,  will  infallibly  occasion  gangrene.  If,  on  the  other  hand,  recourse 
be  had  to  ligature  of  the  main  artery,  the  anastomosing  circulation,  which 
may  have  been  barely  sufficient  to  keep  up  a  feeble  vitality  in  the  leg  and  foot, 
will  be  so  much  interfered  with  that  gangrene  of  the  limb  inevitably  ensues. 
The  only  resource,  therefore,  that  is  left  in  these  cases  is  to  amputate  at  once, 
in  order  that  the  patient  may  be  saved  the  shock  of  the  constitutional  distur- 
bance occasioned  by  the  setting  in  of  mortification,  as  well  as  the  pain  and  risk 
of  a  previous  uimecessary  operation. 

5.  When  gangrene  threatens,  the  leg  and  foot  having  become  cold,  the  skin 
being  either  pale,  tallowy,  and  mottled,  or  discoloured,  of  a  purplish  hue,  with 
perhaps  vesications  and  much  cedema,  whether  the  ligature  have  been  previously 
applied  to  the  femoral  artery  or  not,  or  whatever  the  condition  of  the  aneurism 
may  be,  whether  circumscribed  or  diffused,  the  patient  will  stand  a  better 
chance  of  ultimate  recovery  by  having  the  limb  removed  at  once  above  the 
Icnee.  The  part  at  which  amputation  should  be  performed  in  these  cases  is  a 
point  deserving  some  consideration.  If  the  femoral  artery  have  been  ligatured, 
the  thigh  should  be  amputated  on  a  level  with  the  ligature,  the  artery  beuig 
cut  just  above  this.  In  .this  way  the  double  risk  wliich  the  patient  would 
otherwise  run  of  secondary  haemorrhage  from  the  seat  of  the  ligatui-e,  as  weU 
as  from  the  face  of  the  stump,  will  be  reduced  to  a  single  chance  of  hajmor- 
rhage  from  the  stump.  If  the  amputation  be  the  primary  operation,  it  should 
be  done  at  the  lower  third  of  the  thigh,  provided  the  extravasation  be  confined 
to  below  the  knee  ;  or  higher  up,  if  the  effused  blood  have  extended  above 
this  joijat. 
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ANEURISM  OF  THE  TIBIAL  ARTERIES. 

Anmnsms  of  the  Tibial  Arteries  are  extremely  rare,  except  as  tlie  result  of 
Avoimcl,  yet  they  ai-e  occasionally  met  with  ;  and  in  the  museum  of  St.  George's 
Hospital  is  a  preparation  of  a  small  anemism  of  the  posterior  tibial.  These 
arteries  sometimes,  however,  requii-e  ligature  either  for  injury  or  for  disease. 

Ligature  of  the  Tibial  Aeteries. — The  Posterior  Tibial  Artery  may  he 
tied  in  two  pai-ts  of  its  course  ;  either  behind  the  ankle  or  in  the  calf  of  the 
leg.  Behind  the  ankle  it  may  be  reached  by  making  a  semilunar  incision  three 
inches  long,  about  three-quarters  of  an  inch  behind  the  inner  malleolus,  towards 
which  its  concavity  should  look.  After  dividing  the  integument  and  superficial 
fascia,  the  deep  fascia,  which  is  usually  single,  but  may  be  double,  must  be 
laid  open  ;  this  closely  invests  the  vessel,  nerve,  and  tendons  in  this  situation  ; 
under  it  the  artery  will  be  found  accompanied  by  two  veins,  from  which  it 
must  be  separated  before  the  ligature  is  passed.  Anterior  to  the  vessel,  and 
nearer  the  bone,  are  the  tendons  of  the  flexor  digitorum  commimis  and  tibialis 
posticus  muscles  ;  behind,  are  the  nerve  and  the  tendon  of  the  flexor  proprius 
pollicis. 

In  the  middle  of  the  leg,  the  posterior  tibial  artery  should  be  tied  only  for 
wound  in  that  situation.  In  such  circumstances  no  regular  operation  can 
be  performed,  but  an  incision  of  sufiicient  length,  taking  the  woimd  for  its 
centre,  should  be  made  through  the  gastrocnemius  and  soleus  parallel  to  their 
fibres,  when,  after  these  have  been  cut  through,  the  deep  fascia  will  be  exj)osed. 
This  must  next  be  opened,  when  the  artery  will  be  found  accompanied  by  its 
veins,  and  having  the  nerve  to  the  outer  side.  From  the  depth  at  wliich  the 
vessel  is  situated,  and  the  free  incisions  that  it  is  necessary  to  make  through 
muscular  parts,  it  is  extremely  difficult  to  apply  the  ligature  in  this  situation. 
The  latter  steps  of  the  operation  may  be  much  facilitated  by  flexing  the  leg  on 
the  thigh,  and  extending  the  foot  so  as  to  relax  the  muscles. 

The  Anterior  Tibial  Artery  may  be  tied  in  several  situations  ;  but,  like  the 
posterior  tibial,  it  should  not  be  ligatured  in  the  upper  or  middle  parts  of  the 
leg,  except  for  injury.  The  difiiculties  of  the  operation  are  lessened  as  the 
ankle  is  approached,  where  the  artery  becomes  superficial,  and  may  easily  be 
secured. 

In  the  upper  third  of  the  leg  the  artery  lies  deeply  between  the  tibialis 
anticus  and  extensor  communis  digitorum  muscles,  surrounded  by  veins,  and 
having  its  nerve  to  the  outside.  If  it  be  ever  found  necessary  to  tie  it  in  this 
situation,  the  incisions  requisite  to  expose  it  should  be  made  at  least  four  or 
five  inches  in  length  ;  and  especial  care  should  be  taken  not  to  cut  into  the 
muscular  substance,  but  to  open  the  first  intermiiscular  space  to  the  outside  of 
the  tibia,  at  the  bottom  of  which  the  vessel  will  be  found.  In  the  middle  third 
of  the  leg,  the  artery  is  crossed  by  the  extensor  pollicis,  and  will  be  found 
between  the  tibialis  anticus  and  this  muscle  ;  it  is  best  reached  here  by  keeping 
well  to  the  oiTt.side  of  the  tibialis  anticus. 

The  Arteria  Borsalis  Pedis  may  be  felt  pulsating,  and  may  readily  be 
secured,  as  it  runs  forward  from  the  ankle-joint  to  reach  the  space  between  the 
first  and  second  metatarsal  bones,  lying  between  the  tendon  of  the  extensor 
pollicis  and  that  of  the  extensor  brevis  digitorum. 
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DISEASES  OF  BONE. 


PERIOSTITIS. 

Inflammation  of  the  Periostetom  is  of  commoii  occurrence  as  a  result  of 
injuries,  as  a  consequence  of  syphUis  and  rheumatism,  or  as  a  natural  process 
dependent  on  disease  of  the  subjacent  bone.  It  often  affects  the  membrane 
covering  the  shaft  of  a  bone,  and  very  commonly  attacks  the  articular  end, 
becoming  associated  with  inflammation  of  the  contiguous  joint.  When  it  is 
acute,  the  membrane  becomes  thickened,  soft,  and  vascular,  and  loosens  from 
the  subjacent  bone.  When  chronically  inflamed,  the  periosteum  becomes 
thickened  by  the  deposit  of  plastic  matter  within  and  beneath  it,  and  the  sub- 
jacent bone  usiially  participates  in  the  changes,  imdergoing  hypertrophy  and 
induration,  constituting  a  node.  In  some  cases,  but  rarely,  suppuration  and 
death  of  the  layer  of  the  bone  immediately  subjacent  to  the  affected  membrane 
take  place. 

Symptoms. — The  symptoms  of  periostitis  consist  of  a  hard,  elongated,  but 
somewhat  puffy  swelling — a  node — ^not  distinctly  circumscribed,  and  attended 
by  much  pain  in  the  part,  especially  at  night,  with  tenderness  on  pressure. 

Treatment. — In  the  treatment  of  the  acute  form  of  the  affection,  the  free 
application  of  leeches,  ^vith  hot  fomentations,  and  the  exhibition  of  calomel 
and  opium,  will  arrest  the  disease,  and  give  relief  to  the  patient.  In  the  more 
chronic  form,  the  continued  administration  of  the  iodide  of  potassium  will 
take  do'WTi  the  swelling,  remove  the  nocturnal  pains,  and  materially  improve 
the  local  condition  of  the  part.  In  those  cases  of  periostitis  wliich  are  of 
a  syphilitic  character,  iodide  of  potassiimi  may  almost  be  looked  upon  as 
a  specific.  Added  to  this,  the  occasional  application  of  leeches  and  repeated 
blistering  will  be  of  essential  service.  If  there  be  much  thickening,  considerable 
relief  will  be  afforded  by  the  free  division  of  the  periosteum  down  to  the  bone, 
either  through  the  skin  or  by  means  of  a  tenotome  slid  under  it. 

OSTEITIS. 

Inflammation  of  Bone  may  arise  from  the  same  constitutional  causes  as  the 
preceding  disease,  but  most  commonly  occurs  as  the  result  of  injury,  either 
accidental,  or  inflicted  by  the  Siugeon  in  an  operation.  When  a  portion  of 
bone  is  inflamed,  the  periosteum  and  meduUary  membrane  participate  in  the 
morbid  action,  and,  together  with  the  affected  osseous  structure,  become  highly 
vascular  ;  at  the  same  time  the  inflamed  bone  becomes  enlarged  and  softened, 
partly  in  consequence  of  changes  induced  in  its  organic  constituents,  and  partly 
in  consequence  of  the  cancellated  structure  becoming  expanded  from  inter- 
stitial absorption  ;  the  cancelli  being  filled  with  a  sero-sanguineous  fluid.  ^  The 
comj>act  structure  of  inflamed  bone  undergoes  a  peculiar  land  of  laminated 
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expansion,  so  that  a  section  of  it  presents  an  appearance  of  concentiic  parallel 
layei-s.  Wlien  the  inflammation  is  chronic,  the  hone  is  likewise  expanded, 
hut,  instead  of  hecoming  looser  in  its  texture  aaid  softened,  as  in  the  acute 
form  of  the  disease,  it  becomes  very  dense,  indurated,  and  compact  ;  loolung 
and  cutting  more  like  ivory  than  ordmary  hone.  Sometimes  considerable 
elongation  without  much  or  any  thickening  \viU  take  place.  I  have  seen  as 
the  result  of  chronic  osteitis,  the  tibia  fi-om  one  and  a  half  to  two  inches 
longer  than  its  fellow. 

Symptoms.— The  symptoms  of  osteitis  consist  of  enlargement  of  the  affected 
bone,  with  deeply  seated  pain  and  great  tenderness  in  the  limb  :  the  pain,  as  in 
periostitis,  is  greatly  increased  at  night,  and,  when  the  disease  is  chronic,  is  much 
influenced  by  the  state  of  the  weather. 

Tkeatment. — In  the  treatment  of  the  acide  cases,  our  principal  reliance 
must  be  on  local  leeching,  with  calomel  and  opium.  In  the  more  chronic  form 
of  the  affection,  when  the  bone  has  become  thickened  and  enlarged,  notliiug  of 
a  curative  kind  can  be  adopted  ;  and  the  only  remedy  consists  in  the  adminis- 
tration of  iodide  of  potassium  for  the  relief  of  the  pain,  with  perhaps  the 
occasional  application  of  leeches.  Should  these  means  fail  in  giving  relief,  and 
the  pain  continue  of  an  excessively  distressing  and  persistent  character,  I  have 
found  that  a  cure  may  be  effected  by  cutting  dovni  on  the  thickened  osseous 
node,  and  then  making  a  longitudinal  section  in  the  bone  by  means  of  a  Key's 
saw  down  to  the  medullary  canal.  In  this  way  tension  is  taken  off  ;  and  the 
pain,  which  appears  to  be  dependent  on  the  compression  of  the  inflamed  bone 
by  its  own  condensed  structiu-e,  is  at  once  relieved.  This  means  is  especially 
applicable  to  osseous  nodes  on  the  tibia,  and  is  a  far  less  severe  mode  of  treat- 
ment than  trephining  the  bone,  which  has  occasionally  been  adopted  in  such 
cases  ;  while  it  is  equaUy  efficacious.  After  a  time,  when  all  morbid  action 
ceases,  the  hypertrophied  bone  does  not  give  rise  to  any  very  serious  incon- 
venience, except  such  perhaps  as  may  be  occasioned  by  its  bulk. 

Osteitis  is  principally  of  importance  to  the  Surgeon  from  its  connection 
with  other  more  serious  diseases  of  bones,  in  which  it  not  unfrequently  termi- 
nates. These  conditions  are  Suppuratiofi.  of  Bone,  its  Ulceration,  Caries,  and 
Necrosis, 

SUPPURATION  OF  BONE. 
Suppuration  of  Bom  may  present  itself  in  two  forms,  the  Acute  and  the 
Chronic. 

Acute  SappuEATiON  :  Osteo-myelitis.  The  acute  form  of  suppuration 
is  invariably  of  a  diffused  character.  In  it  the  medullary  membrane  is 
primarily  affected,  the  inflammation  rapidly  extending  through  the  whole  of 
the  medullary  canal  and  adjoining  cancellous  structure,  which  speedily  becomes 
fiUed  with  pus.  Stanley  observes  that  the  medullary  membrane  in  this  disease 
becomes  vascular  like  the  conjunctiva  in  chemosis,  and  is  often  black  and 
gangrenous. 

Acute  Inflammation  of  the  MeduUary  Membrane,  or  Osteo-myelitis,  commonly 
occurs  as  a  consequence  of  injui-ies  by  which  the  medullary  canal  is  opened, 
such  as  compound  fractures,  more  particularly  of  the  femui'.  It  may  also 
be  developed  as  the  result  of  the  injury  sustained  by  a  bone  in  an  amputation 
or  excision.  The  presence  of  the  disease  may  be  suspected  when,  after  an 
injury  to  or  an  operation  involving  a  bone,  the  limb  swells,  and  becomes  tender, 
abscess  forms,  and  profuse  suppuration  is  established,  more  abundant  and 
more  persistent  than  can  be  accounted  for  by  the  amount  of  inflammation 
in  the  soft  parts  aroimd  the  bone.    The  suppuration  may  amount  to  many 
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ounces  of  pus  in  the  day,  and  the  discharge  is  often  dark  and  fetid.  The 
solt  loarts  retract  from  the  bone,  and  this  where  exposed  is  dry,  yellow, 
and  dead. 

This  disease  is  undoubtedly  of  the  most  dangerous  character,  usually  proving 
fatal.  In  it  death  may  ensue  in  two  ways — either  by  the  exhaustion  consequent 
on  the  prolonged  and  profuse  suppuration,  or  by  pyajmia  dependent  on  inflam- 
mation of  the  osseous  veins,  and  consecutive  blood-poisoning.  There  is  a  triple 
pathological  sequence  of  osteo-myelitis,  osseo-phlebitis,  and  pyeemia,  which  is 
of  a  marked  character. 

After  death  the  appearances  presented  by  the  inflamed  bone  wiU,  if  it  have 
been  the  seat  of  compound  fracture,  be  confined  to  the  upper  fragment  ;  if  it  have 
been  the  seat  of  inflammation  or  excision,  they  will  extend 
through  the  whole  of  the  bone  that  is  left.  They  are  asfoUows. 
The  periosteum  and  outer  surface  of  the  bone  wUl  appear  to  be 
slightly  injected..  On  making  a  longitudinal  section  of  the  bone, 
the  part  that  is  inflamed  wiU  be  found  to  present  the  following 
appearances.  The  medullary  canal  is  fiUed  with  pus  or  a 
reddish  puriform  fluid  ;  the  medullary  membrane  is  swollen, 
soft,  pulpy,  of  a  deep  red  or  reddish-brown  colour  ;  the  compact 
bone  has  a  pinkish  tinge,  and  the  cancellous  osseous  structure 
is  often  of  a  bright  rosy  hue.  In  a  case  of  compound  fracture, 
the  contrast  between  the  deep  coloration  of  the  inflamed  por- 
tion of  bone  and  the  natui-ally  palM  appearance  presented  by 
that  which  is  not  diseased,  and  more  particularly  the  deep  red 
hue  of  the  medullary  membrane  in  the  one,  and  the  pale 
yellowish,  waxy-looking  fat  filling  the  medullary  canal  in  the 
other,  is  most  striking  and  remarkable.  In  one  case  in  which 
I  excised  the  elbow-joint,  and  the  patient  died  of  pyaemia,  after 
death  the  interior  of  the  humerus  was  found  to  be  inflamed 
and  filled  with  pus,  and  the  axillary  vein  in  a  state  of  suppu- 
ration (Fig.  265).  In  fact,  it  is  this  tendency  in  a  bone  affected 
by  acute  suppurative  inflammation  to  go  on  to  osteo-phlebitis, 
and  then  to  occasion  pyaemia,  that  constitutes  its  special 
danger,  and  that  so  frequently  leads  to  a  fatal  termination  in 
these  cases. 

The  Treatment  consists  in  supporting  the  patient's  constitutional  powers  by 
a  tonic  and  stimulating  regimen,  and  by  scrupulous  attention  to  hygienic  rules. 

So  far  as  the  affected  bone  is  concerned,  nothing  can  be  done  to  it  except  its 
complete  removal.  Any  operation  performed  upon  the  continuity  of  a  bone 
affected  with  diffuse  suppuration  in  the  medullary  canal  is  utterly  inadmissible  ; 
the  injury  inflicted  by  the  saw  setting  up  great  inflammatory  action,  and 
developing  the  disease  in  the  part  of  the  bone  which  is  left.  Hence,  if 
secondary  amputation  of  an  injured  limb  should  be  rendered  necessary,  the 
bone  being  affected  with  osteo-myeUtia,  the  operation  should  be  performed  at 
some  joint  above  the  injured  and  diseased  bone.  J.  Roux  has  especially 
pointed  attention  to  this  important  practical  fact,  and  recommends,  as  the 
result  of  Ms  very  extensive  experience  in  the  Italian  war,  that  disarticulation 
of  the  injured  bone  should  be  performed  in  preference  to  amputation  through 
its  continuity.  By  the  adoption  of  this  practice  he  has  successfully  disarticu- 
lated the  thigh  at  the  hip-joint,  in  foiu'  cases  of  osteo-myelitis  consequent  on 
gunshot  injuries  of  the  lower  end  of  the  femiu-.  Of  22  cases  in  which  he  per- 
formed secondary  disarticulation  of  other  joints  for  osteo-myelitis,  all  recovered  ; 
whereas  every  soldier  died,  whose  limb  was  secondaiily  amputated  tlirough  the 
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continuity  of  the  injured  bone  after  the  battles  of  Magenta,  Montebello, 
Marignano,  and  Solferino. 

In  determining  upon  the  amputation  or  excision  of  a  bone  affected  by  acute 
osteo-myelitis,  it  is  of  the  first  importance  not  to  delay  the  operation  until 
pysemic  symptoms  have  set  in.  There  is  a  period  between  the  development  of 
the  local  osseous  inflammation  and  the  constitutional  pytemia  which  it  is  most 
important  not  to  allow  to  slip  by.  Dm-ing  this  period  the  jjatient  is  affected 
by  surgical  fever,  but  there  are  no  rigors.  If  once  the  characteristic  rigors  and 
the  high  temperatiu-e  of  pya3niia  have  set  in,  I  believe  that  operation  can  be  of 
no  use,  as  the  patient  will  certainly  perish  of  secondary  deposits  or  of  pyaemic 
blood-poisoning.  But,  before  rigors  have  occurred,  the  amputation  may  be 
done  with  a  good  prospect  of  success. 

Chronic  Suppuration.— The  more  chronic  form  of  suppuration  of  bone 
usually  assumes  a  circumscribed  character,  and  leads  to  the  formation  of 
abscess.  The  abscesses  are  usually  met  with  in  the 
cancellated  structure,  and  occur  with  special  fre- 
quency in  the  head  and  lower  end  of  the  tibia.  In 
some  instances  they  are  tolerably  rapid  in  their 
formation,  but  in  the  majority  of  cases  are  exces- 
sively chronic.  When  of  a  more  acute  character,  they 
are  probably  the  result  of  the  softening  of  tubercle 
previously  deposited  in  the  bone  ;  and,  forming  in 
the  cancellous  structure,  are  very  apt  to  undermine 
the  contiguous  cartilage  of  incrustation,  and  even- 
tually to  burst  into  the  neighbouring  joint  (Fig. 
266).  When  of  a  more  chronic  character,  they  are 
usually  of  very  smaU  size,  and  are  deeply  seated  in 
the  substance  of  the  head,  or  in  the  medullary  canal 
of  the  bone  ;  the  osseous  substance  covering  them, 
having  long  been  the  seat  of  chronic  inflammation, 
becomes  greatly  thickened  and  indurated.  Most 
commonly  the  quantity  of  pus  contained  in  these 
abscesses  is  extremely  small,  and  it  is  often  mixed  with  cheesy  or  tuberculous 
matter,  or  contains  portions  of  necrosed  bone  intermingled  with  it.  In  some 
cases,  however,  Stanley  has  observed  that  abscesses  of  bone  are  large,  contain- 
ing a  considerable  quantity  of  fluid. 

The  Symptoms  of  chronic  abscess  of  bone  are  usually  of  the  following 
character.  The  patient,  after  the  receipt  of  an  injury,  perhaps,  has  noticed 
that  at  one  spot  the  affected  bone  has  become  swollen  and  painful  ;  the  sldn 
covering  it  preserves  its  natiiral  colour  in  the  majority  of  cases,  but  in  some 
instances  becomes  red,  glazed,  and  cedematous  ;  the  pain,  which  is  of  a  lanci- 
nating and  aching  character,  is  usually  remittent,  often  ceasing  for  days,  weeks, 
or  months,  and  then  returning,  under  the  influence  of  very  trivial  causes,  with 
its  original  severity.  It  is  especially  troublesome  at  night,  and  is  always 
associated  with  a  degree  of  tenderness  of  the  part ;  and  indeed,  in  the  intervals 
of  its  accession,  it  wUl  be  foimd  on  careful  examination  that  there  is  always 
one  tender  spot  in  the  enlarged  and  indurated  bone.  The  long  persistence,  for 
years  perhaps,  of  these  signs  wUl  usually  point  to  the  existence  of  a  small 
circumscribed  abscess  imder  the  thickened  wall  of  the  bone.  But  it  must  be 
borne  in  mind  that  the  same  local  symptoms  may  be  induced  by  three  other 
conditions  :  1,  by  the  inclusion  of  a  small  portion  of  dead  bone  witliin  a  dense 
and  impervious  casing  ;  2,  by  the  pressure  of  the  osseous  structures,  greatly 
thickened  and  condensed  by  chronic  inflammation  ;  and,  3,  by  the  expansion 


Kg.  266.  —  Abscess  in  the 
Head  of  tlie  Tibia. 
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of  the  bone  hy  an  ititracystic  growth.  For  all  practical  purposes  the  diagnosis 
is  of  little  consequence,  as  the  treatment  is  the  same,  whether  the  pain  and 
other  symptoms  arise  from  the  confinement  of  a  few  drops  of  pus,  from  the 
inclusion  of  necrosed  hone,  from  the  pressure  of  hypertrophied  osseous  tifisue, 
or  from  cystic  disease. 

Treatment. — As  a  circumscribed  abscess  in  bone  cannot  perforate  the  dense 
osseous  structure  overlying  it  by  any  process  analogous  to  the  pointiug  and 
discharge  of  an  abscess  in  the  soft  parts,  it  becomes  necessary  for  the  Surgeon 
to  open  up  a  vent  for  the  pus.  The  proper  way  of  doing  this  has  been  pointed 
out  by  Quesnay  and  Brodie,  It  consists  in  trej)hining  the 
bone,  so  as  to  make  an  aperture  for  the  exit  of  the  pus,  with 
an  instrument  ha^dng  a  small  crown,  of  the  si^e  represented 
at  a,  Fig.  267.  So  soon  as  a  vent  has  been  given  to  the  pus, 
which  is  often  cheesy  and  occasionally  very  offensive  in  its 
character,  the  patient  will  experience  great  and  permanent 
relief.  In  performing  this  operation,  there 
are  several  points  that  deserve  special 
attention.  The  bone  must  be  exposed  by 
a  X-or  V-shaped  incision,  made  over  the 
spot  which  has  been  foimd  to  be  uni- 
formly tender  on  pressure  ;  and  to  this  the 
trephine  should  be  applied.  The  trephine 
should  have  a  small  and  deep  crown  of  the 
size  and  shape  represented  in  Fig.  267 ; 
and  it  is  well  always  to  be  provided  with 
two  instruments  of  the  same  shape  and  size 
that  will  exactly  fit  the  same  hole,  lest 
one  become  disabled  by  the  density  and 
hardness  of  the  osseous  case,  as  I  have  seen 
happen.  When  the  trephine  has  pene- 
trated to  a  sufficient  depth,  the  button  of 
bone  may  be  removed  by  means  of  an 
elevator  ;  but  care  should  be  taken  not  to 
perforate  the  whole  thickness  of  the  bone. 
The  diseased  cavity  will  very  commonly  at  once  be  opened 
in  this  way,  a  small  quantity  of  pus  escaping,  which  may, 
however,  readily  be  overlooked,  as  it  is  carried  away  in 
streaks  with  the  blood,  which  flows  freely  from  the  cut 
bone.  Should  no  pus  escape,  perhaps  a  portion  of  dead 
bone,  or  some  dark  gritty  masses  of  disorganised  osseous 
tissue,  are  exposed  ;  if  so,  they  must  be  removed  with  a 
gouge.  But  if  neither  of  these  conditions  be  found,  the 
Surgeon  must  not  be  disappointed,  but  pierce  the  neigh- 
bouring osseous  tissue  in  different  directions  by  means  of 
a  perforator,  when  perhaps  the  abscess  will  be  opened ; 
should  it  not  be  so,  the  patient  will  still  in  all  probability 
be  materially  benefited  by  the  removal  of  the  circle  of 
bone,  and  the  consequent  relief  to  the  compression  of  the 
osseous  tissue.  After  the  operation,  the  cavity  left  must  268.— chronic  Sup- 
be  dressed  from  the  bottom  with  wet  lint,  and  a  poultice  be  pu>ation  of  Tibia, 
aiterwards  applied;  it  will  gradually  fill  up  with  fibrous  montaudtuickeuing. 
tissue,  leaving  the  limb  unimpaired  in  utility  and  strength. 

In  very  chronic  cases  of  circumscribed  abscess  of  bone,  chronic  osteitis  of  a 
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cousicleraLle  portion  or  tlie  Avhole  of  the  sliaft  maj-  slowly  take  place,  the  bone 
becoming  greatly  enlarged,  thickened,  and  generally  diseased  from  end  to  end. 
Fig.  268  is  a  representation  of  a  section  of  the  tibia  in  such  a  state  of  com- 
bined suppuration  and  inflammatory  hypertrophy,  removed  by  amputation 
from  a  woman  who  had  suffered  for  23  years  from  the  disease.  In  such  cases, 
amputation  or  excision  is  the  sole  means  of  relief. 

CARIES. 

By  Caries  some  Surgeons  mean  a  kind  of  ulceration  of  bone  ;  others,  a 
species  of  disintegration  of  the  osseous  tissue  ;  and  Stanley  includes  under 
this  term  the  various  changes  consequent  on  chronic  suppuration  of  the 
cancellous  structirre.  But  caries,  I  think,  properly  means  a  disease  of  the 
bone,  characterised  by  increased  vascularity,  softening,  and  ultimate  disin- 
tegration of  the  osseous  tissue.  It  appears  to  consist  in  a  breaking  down  of 
the  organised  portion  of  the  bone,  in  consequence  of  which  the  earthy  matters 
become  eliminated  in  a  granular,  molecular,  and  almost  diffluent  form  in  the 
pus  formed  by  the  inflammation  of  the  surrounding  more  healthy  structures. 

Structure. — On  examining  a  portion  of  carious  bone,  it  will  be  found  to 
be  porous  and  fragile,  of  a  grey,  brown,  or  blackish  colour  ;  partly  broken 
down  in  softened  masses,  and  partly  hollowed  out  into  cells,  which  contain 
a  reddish-brown  and  oily  fluid.  The  process  of  wasting  which  goes  on  in  the 
bone,  appears  to  be  partly  the  result  of  ulceration,  and  partly  of  disintegration 
of  its  tissue.  In  many  cases,  small  masses  of  dead  bone  He  loose  and  detached 
in  the  carious  cavity.  Around  this  carious  portion,  the  bone,  as  well  as  the 
medullary  and  periosteal  membranes,  are  usually  extremely  vascular  ;  and,  in 
many  cases,  hardened  compact  masses  of  osseous  tissue  will  be  found  deposited 
aroimd  the  carious  cavity,  or  even  forming  its  exterior  wall.  These  changes 
are  most  commonly  met  with  in  the  cancellous  structure,  but  the  compact 
tissue  may  likewise  be  affected.  As  caries  frequently  occurs  in  the  cancellated 
tissue,  it  is  commonly  met  with  ia  the  heads  of  bones  ;  and  here  the  disease  is 
extremely  dangerous,  being  apt  to  undermine  and  destroy  the  contiguous 
articular  caitUage,  and  thus  impKcate  the  joint.  This  caries  of  the  articular 
ends  of  bones  is  consequently  a  most  serious  affection,  and  is  a  very  frequent 
cause  of  incurable  joint-disease,  such  as  suppuration  and  destruction  of  cartUage, 
followed  perhaps  by  partial  anchylosis.  Any  bone  may  be  affected  by  caries, 
but  it  is  perhaps  more  frequently  met  with  in  the  short  and  cancellous  bones. 

Causes. — Caries  usually  occurs  in  constitutions  that  have  been  debilitated  by 
struma  or  syphilis,  often  without  any  other  apparent  cause.  Caries  occurring 
in  strumous  constitutions,  and  affecting  the  short  bones,  as  those  of  the  tarsus, 
or  the  cancellated  heads  of  the  long  bones,  as  the  tibia,  usually,  if  not  always, 
commences  in  the  centre  of  the  bone,  which  becomes  congested,  softened,  and 
disintegrated  ;  in  many  cases  without  any  external  cause,  but  apparently 
simply  from  the  diminution  of  vitality  in  those  parts  of  the  osseous  structure 
which  are  farthest  from  the  periosteum,  and  which  do  not,  like  the  deeper 
structures  of  a  long  bone,  receive  a  supply  of  blood  from  an  internal  or 
medullary  membrane.  In  these  cases,  the  inflammation  of  the  soft  investing 
parts,  and  the  destruction  of  the  joint,  which  usually  ensue,  are  consecutive 
to  the  disease  in  the  bone. 

In  syphilitic  constitutions  caries  is  apt  to  affect  the  surface  of  the  bone,  dis- 
integrating and  eroding  this  in  a  remarkable  manner.  This  condition  has  been 
described  by  Stanley  as  true  ulceration  of  lone,  and  he  regards  it  as  distinct 
from  caries,  and  analogous  to  ulcers  of  the  soft  parts.  Here  the  disease  does 
not  penetrate  deeply,  but  leaves  the  surface  rough  and  porous,  with  a  good 
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deal  of  inflammation  in  the  soft  i^arts  aroimd  the  affected  bone.  He  states 
that  it  only  occurs  in  adults,  and  in  males,  and  is  very  chronic  in  its  character  ; 
it  is  met  ^vith  primarily  in  the  bones  of  the  spine,  but  also  occurs  on  the 
articular  surfaces  in  advanced  stages  of  joint-disease. 

Symptoms.  The  symptoms  indicative  of  the  occurrence  of  caries  are  of  a 

very  equivocal  character,  and  are  not  unfrequently,  in  the  early  stages,  mis- 
taken for  those  of  ordinary  phlegmonous  abscess  or  rheumatism.  They  consist 
of  pain  in  the  bone,  with  a  good  deal  of  redness  and  swelling  in  the  soft  tissues 
covering  it ;  abscess  at  last  forms,  often  of  considerable  size  ;  and,  on  letting 
out  the  pus,  the  character  of  the  disease  will  be  recognised,  as  the  bare  and 
rough  bone  may  be  felt  with  a  probe,  which  sinks  into  depressions  upon  its 
surface,  which,  though  rough,  yields  readily  to  the  pressure  of  the  instrument. 
The  cavity  of  the  abscess  gradually  contracts,  leaving  fistulous  openings,  which 
discharge  a  fetid  pus,  usually  dark  and  sanious,  intermixed  with  granules  of 
bone,  and  containing  a  superabundance  of  the  lime  phosphates.  The  fistulous 
openings  are  generally  surrounded  or  concealed  by  high  spongy  granulations, 
and  the  neighbouring  skin  is  duskily  inflamed. 

Treatment. — The  treatment  of  caries  must  be  conducted  in  reference  to  the 
constitutional  cause  that  occasions  it,  the  removal  of  which  is  the  first  and  most 
essential  element  in  effecting  a  cure.  If  it  arise  from  syphilis,  this  must  be 
eradicated  ;  if  from  struma,  the  general  health  must  be  improved.  By  the 
removal  of  causes  such  as  these,  the  disease  will  often  cease  spontaneously,  and 
even  undergo  cure,  more  especially  in  young  subjects.  Hence,  it  is  well  not  to 
be  in  too  great  a  hurry  to  interfere,  by  operative  means,  in  the  caries  of  the 
small  bones  of  children.  I  have  often  seen  cases,  especially  of  caries  of  the 
bones  of  the  hands  and  feet,  in  which  an  operation  for  the  removal  of  carious 
bone  was  apparently  indispensable,  recover  spontaneously  on  change  of  air,  and 
attention  to  the  general  health  of  the  child  ;  the  disintegrated  particles  of  the 
diseased  bone  being  eliminated  piecemeal. 

In  the  first  stage  of  caries,  which  is  inflammatory,  measures  should  be  taken, 
by  means  of  appropriate  local  and  constitutional  antiphlogistics,  to  subdue  the 
activity  and  limit  the  extension  of  the  disease  ;  and  when  this  has  fallen  into 
a  chronic  stage,  constitutional  alteratives  should  be  employed.  Amongst  these, 
cod-liver  oil,  the  iodides,  and  change  of  air,  more  especially  to  the  sea-side, 
when  the  patient  is  young,  should  hold  the  first  place. 

Counter-irritation  is  of  little  avail  in  these  cases  in  arresting  the  progress  of 
morbid  action.  By  means  of  blisters,  iodiue,  and  issues,  tliickening  of  the 
periosteum  and  of  the  soft  structures  covering  the  diseased  patch  of  bone 
may  be  lessened,  and  pain  subdued  ;  but  the  real  progress  of  osseous  disease 
cannot,  I  think,  be  influenced  by  such  means,  when  once  it  has  passed  the 
earliest  stage  of  iuflammatory  congestion. 

When  the  disease  has  fallen  into  a  chronic  condition,  and  nature  seems 
unable  to  eliminate  the  carious  bone,  all  reparative  action  having  ceased,  or 
being  inefficient  for  the  restoration  of  the  integrity  of  the  part,  an  operation 
becomes  necessary.  When  the  operative  procedure  has  reference  to  the  diseased 
part  itself,  it  is  impossible  to  be  too  careful  in  delaying  it  until  the  acute  stage 
of  the  disease  has  passed,  and  the  inflammation  in  the  bone  and  surrounding 
tissues  has  subsided  into  a  chronic  state.  Unless  this  be  done,  the  excited 
action  set  up  by  the  operation  wUl  infallibly  give  fresh  impetus  to  the  disease, 
which  wiU  make  more  rapid  progress,  and  may  perhaps  terminate  in  difluse 
suppuration  of  the  bone. 

Operations.— The  operations  practised  upon  carious  bones  are  of  four  kmds ; 
consisting  either  ia  simple  Removal  of  the  Diseased  Portion  of  Bone  ;  in  Exci- 
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sion  of  the  Carious  Articular  End  ;  in  Resection  of  the  whole  of  the  Bone 
jiftected  ;  or  in  Amputation  of  the  whole  Limb. 

The  removal  of  the  cariotis  portion  of  bone  is  test  effected  by  means  of  the 
gouge.  This  instrument  is  especially  useful  in  those  cases  in  which  short, 
thick  bones,  or  the  ai-ticular  ends  of  the  long  bones,  are  affected,  without  the 
neighbouring  joints  being  implicated.  In  applying  the  gouge,  the  diseased 
portion  of  bone  should  be  exposed  by  a  crucial  incision,  and,  if  necessary,  its 
cavity  opened  by  a  small  trepliine.  The  gouge,  fixed  in  a  short  round  handle, 
is  then  fi-eely  applied,  and  the  diseased  tissues  are  scooped  and  cut  out.  In 
order  to  do  this  efficiently,  it  is  desirable  to  be  furnished  with 
instruments  of  different  shapes  and  sizes,  so  that  there  may  be 
no  difficulty  in  hollowing  or  cutting  away  every  portion  of 
bone  that  is  implicated.  I  have  found  the  gouge-forceps 
(Fig.  275),  a  very  useful  addition  to  the  gouge  in  clearing 
away  angular  fragments  and  projections  of  bone,  and  thus 
removing  the  whole  of  the  diseased  structures.  In  some  cases 
Marshall's  osteoti-ite  (Fig.  269)  will  be  found  a  very  serviceable 
instrimient,  clearing  away  the  softened  carious  bone  without 
risk  to  the  surrounding  healthy  structures. 

In  removing  the  carious  bone  with  these  instruments,  the 
Surgeon  may  be  sometimes  at  a  loss  to  know  when  he  has  cut 
away  enough.  In  this  he  may  generally  be  guided  by  the 
difference  of  texture  between  the  diseased  and  healthy  bone  ; 
the  former  cutting  soft  and  gritty,  readily  yielding  before  the 
instrument,  whilst  the  latter  is  hard  and  resistant ;  so  that, 
when  all  the  disease  is  removed,  the  walls  of  the  cavity  left 
will  be  felt  to  be  compact  and  smooth.  In  some  cases,  the 
healthy  bone  may  have  oeen  softened  by  inflammation  ; 
should  there  be  any  doubt  as  to  the  condition  of  what  has 
been  gouged  out,  it  may  be  solved  by  putting  the  detritus  into 
water,  when  if  carious,  it  will  either  wash  white  or  black  : 
whereas,  if  healthy,  but  inflamed,  it  will  preserve  its  red  tint. 
In  operating  on  young  children  especially,  it  is  well  not  to 
have  the  gouge  too  sharp,  lest  the  inflamed,  but  otherwise 
healthy  though  somewhat  softened  bone,  be  cut  away  together 
with  the  disintegrated  caries.  The  caAdty  that  is  left  should  be  lightly  dressed 
from  the  bottom,  and  allowed  to  heal  by  granulation,  when  it  will  gradually 
fill  up  by  the  deposition  of  fibrous  material  in  it. 

When  caries  affects  the  articular  ends  of  the  bones,  as  those  that  enter  into 
the  formation  of  the  elbow  or  shoulder-joints,  it  may  be  so  situated  as  not  to 
admit  of  removal  in  the  way  just  indicated,  but  to  require  excision  of  the 
diseased  articulation  :  this  operation  we  shall  consider  in  a  subsequent  ChaiDter. 
When  caries  involves  a  bone  so  extensively  that  neither  of  the  preceding  plans 
can  successfully  be  put  into  operation,  it  becomes  necessary  to  perform  either 
the  resection  of  the  whole  of  the  bone,  if  it  be  of  small  size,  or  amjmtation  of 
the  limb,  if  of  greater  magnitude  or  if  the  neighbouring  joints  be  extensively 
affected.  Thus,  for  instance,  resection  of  the  os  calcis  may  be  required  for  caries 
of  that  bone  ;  while,  if  the  whole  of  the  tarsus  be  affected,  amputation  is  the 
only  resource. 


Fig.  269.— Mar- 
shall's Osteotrite. 


NECROSIS. 

The  transition  from  Caries  to  Necrosis  is  easy.  Caries  may  be  regarded  as 
the  granular  disintegration  or  molecular  death  of  the  osseous  tissue,  conjoined 


126 


DISEASES  OF  BONE. 


with  suj)piiratioii  of  the  surrounding  healthy  parts  ;  whilst  necrosis  must  be 
looked  upon  as  the  death  of  the  osseous  tissue  as  a  whole — a  condition,  indeed, 
closely  resembling  that  of  gangrene  of  the  soft  parts.  Whilst  caries,  however, 
chiefly  affects  the  cancellous  structure,  necrosis  is  met  witli  in  the  compact 
tissue  of  bone,  and  far  more  frequently  occurs  in  the  shafts  than  in  the  articular 
ends  of  the  long  bones.  It  is,  however,  an  error  to  suppose  that  the  cancellous 
structure  is  exempt  from  necrosis  ;  thus  in  the  head  of  the  tibia,  or  in  the 
OS  calcis,  small  masses  of  necrosed  bone  are  not  unfrequently  found  lying  in 
the  midst  of  cai-ious  or  suppurating  cavities.  Different  bones  are  affected  by 
necrosis  with  varying  degrees  of  frequency.  The  tibia  at  its  anterior  part  is 
most  frequently  diseased  ;  the  femur  in  its  lower  third  is  also  very  commonly 
affected.  The  lower  end  of  the  humerus  is  not  so  often  necrosed ;  but  not 
imcommonly  the  phalanges  of  the  fingers  from  whitlow,  the  skull  from  sj'philis, 
the  lower  jaw  from  the  emanations  evolved  in  the  manufacture  of  phosphoms 
matches,  and  the  clavicle  and  ulna  from  iujury  or  constitutional  causes,  are 
found  affected  by  necrosis. 

Causes. — The  causes  of  necrosis  are  of  very  various  character.  We  have 
just  seen  that  it  is  Predisposed  to  by  the  structure  of  particular  parts  of  bone, 
and  is  more  frequent  in  some  bones  than  in  others.  Among  the  more  constitu- 
tional causes,  we  may  rank  in  the  first  line  those  cachectic  conditions  of  the 
system  that  result  from  scrofula  and  syphilis,  and  those  debilitated  states  of 
constitution  that  so  frequently  follow  upon  scarlet  or  typhoid  fever.  In  these 
various  states,  the  bone  may  suddenly  lose  its  vitality,  more  especially  if  the 
limb  be  subjected  to  slight  accident,  as  concussion,  or  to  exposure  to  some 
degree  of  cold.  Sometimes  the  disease  results  from  the  vitality  of  the  bone 
being  destroyed  by  the  extension  of  inflammation  to  it  from  the  neighbouring 
tissues,  as  ia  some  cases  of  whitlow,  or  by  the  bone  becoming  exposed  by  a 
neighbouring  abscess. 

Age  exercises  a  predisposing  influence  on  necrosis.  It  is  not  very  common  in 
young  cliildren,  except  as  associated  with  caries  of  the  bones  of  the  hands  and 
feet.  When  it  does  occur  in  the  long  bones  in  early  life,  it  is  usually  very 
acute.  In  early  adult  age  it  is  common  in  the  long  bones,  more  particularly  the 
femur  and  the  humerus,  and  then  is  usually  the  direct  consequence  of  injury  or 
of  syphilis. 

In  other  cases,  simply  as  the  result  of  old  age,  a  bone  or  a  portion  of  a 
bone  dies  suddenly,  apparently  by  simple  extinction  of  vitality,  without  any 
injury  or  other  evident  exciting  cause.  This  I  have  seen  occur  in  the  lower 
ends  of  the  humerus  and  of  the  tibia,  giving  rise  to  rapid  and  usually  to  fatal 
disorganisation  of  the  neighbom-ing  joints.  This  Senile  Necrosis  may  be  looked 
upon  as  the  counterpart  in  the  bone  of  senile  sloughing  or  gangrene  in  the 
soft  parts. 

Acute  febrile  disturbance,  more  particularly  scarlet  and  typhoid  fevers,  axe 
not  unfrequent  exciting  causes  of  necrosis  in  the  young.  Scarlet  fever  especi- 
ally is  apt  to  be  followed  by  pains  in  the  leg  and  about  the  knee,  which  at  first 
appear  to  be  of  a  rheumatic  character,  but  which  speedily  rim  into  abscess  and 
are  attended  by  aU  the  symptoms  of  the  most  acute  form  of  necrosis. 

Traumatic  causes  frequently  give  rise  to  necrosis.  Thus  the  denudation  of  a 
bone  by  its  periosteum  being  stripped  off,  may  lead  to  its  death  ;  but,  though 
the  bone  thus  injured  often  loses  its  vitality,  yet,  if  the  membrane  be  replaced, 
its  life  may  be  preserved  ;  even  when  it  is  exposed,  adhesions  may  take  place 
between  it  and  the  neighbouring  soft  parts,  or  gi-anulations  may  be  tlu-own  out 
by  its  surface,  wliich  eventually  form  another  periosteum.  Necrosis  frequently 
occiu's  as  the  result  of  the  detachment  and  denudation  of  a  portion  of  bone  in 
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cases  of  bad  compound  fracture  :  so  also  the  application  of  certain  in-itants,  as 
the  fumes  of  phosphorus,  may  occasion  this  disease,  and  hence  it  has  been  found 
that,  in  lucifer-match  manufactories,  necrosis  of  the  lower  jaw  is  a  frerj[uent 
consequence  of  the  acrid  fumes  that  are  eliminated  gaining  access  to  the  bone 
through  carious  teeth,  or  being  applied  to  the  exposed  alveoli. 

Characters. — In  whatever  way  it  originates,  necrosis  may  affect  the  outer 
laminse  only  of  the  bone,  when  it  may  be  called  peripheral ;  or  the  innermost 
layei-s  that  surroimd  the  medullary  canal  may  perish,  and  then  it  may  be 
termed  central;  or  the  whole  thickness  of  a  shaft,  or  of  the  substance  of  a  short 
bone,  may  lose  its  vitality.  The  necrosed  portion  of  bone,  called  the  Seques- 
trum, presents  peculiar  characters,  by  which  its  nature  may  at  once  be  recog- 
nised. It  is  of  a  dirty  yellowish- white  colour,  and  has  a  duU  opaque  look,  and, 
after  exposure  to  the  air,  it  gradually  becomes  of  a  deep  brown  or  black  tint ;  the 
margins  are  ragged,  and  more  or  less  spiculated,  and  the  free  surface  is  toler- 
ably smooth,  but  its  attached  surface  is  very  irregular,  rough,  and  uneven, 
presenting  an  eroded  or  worm-eaten  appearance.  This  eroded  appearance  is 
well  marked  in  sequestra  that  form  in  the  interior  of  the  terminal  end  of  the 
femur  in  a  thigh-stump  after  amputation,  and  is  well  illustrated  by  Fig.  7, 
where  the  lower  smooth  part  is  composed  of  the  whole  thickness  of  the  bone,  the 
upper  rough  and  spiculated  portions  of  the  central  portion  of  bone  being  sepa- 
rated from  the  outer  layer,  and  hence  being  apparently  eroded  on  their  exterior. 
When  the  sequestrum  forms  in  the  cancellous  structure,  it  is  usually  of  a 
blackish-grey  colour,  irregular  biit  somewhat  ovoid  in  shape,  as  if  the  bony 
matter  had  been  partially  dissolved  away ;  and  here  it  is  frequently  conjoined 
with  caries  of  the  surrounding  bone. 

Symptoms.— The  symptoms  of  necrosis  are  divisible  into  two  distinct  periods. 
In  the  first,  the  bone  dies  and  undergoes  separation,  and  an  attempt  is  made  by 
nature  at  the  expulsion  of  that  portion  of  it  which  has  lost  its  vitality.  In  the 
second  period,  the  reparative  processes  for  the  restoration  of  the  proper  length 
and  shape  of  the  shaft  are  carried  on.  The  particular  character  of  the  symp- 
toms depends,  however,  not  only  on  the  stage,  but  also  in  a  great  measure  on 
the  seat  a,nd  extent  of  the  necrosis.  In  all  cases  it  is  ushered  in  by  symptoms 
of  local  inflammation  of  a  more  or  less  intense  and  painful  character;  the 
skin  becomes  glazed,  cedematous,  and  of  a  purplish-red  tint ;  abscess,  often  of 
large  size,  and  discharging  great  quantities  of  fetid  or  bloody  pus,  forms  in  the 
limb,  and  burrows  widely,  in  proportion  to  the  extent  of  the  necrosis,  amongst 
its  areolar  planes.  If  the  suppuration  be  not  so  extensive  as  to  jeopardise  life, 
as  occasionaUy  happens  when  the  thigh  is  the  seat  of  the  disease,  the  patient 
sinking  into  rapid  hectic,  the  suppurating  cavity  wiU  gradually  contract,  leaving 
fistulous  and  sinuous  tracts,  often  of  great  length  and  extent,  leading  to  rough 
and  bare  bone,  discharging  a  fetid  and  ichorous  pus,  and  having  their  orifices 
surrounded  by  protuberant  and  glazed  granulations.  AU  these  symptoms  of 
inflanmiation,  abscess,  and  widely  spread  suppuration,  have  for  their  nltimate 
objects  the  separation  and  elimination  of  the  dead  bone,  and  the  proper  forma- 
tion of  new  bone  as  a  substitute  for  that  which  has  died.  They  are  in  the  first 
instance  occasioned  by,  and  are  not  the  cause  of,  the  death  of  the  bone.  When 
a  bone  or  a  portion  of  a  bone  necroses,  it  becomes  to  all  intents  a  foreign  body. 
The  soft  tissues  around  resent  its  presence,  and  endeavour  to  throw  it  off  by  an 
inflammatory  action,  just  as  they  would  act  if  any  extraneous  substance,  as  a 
piece  of  wood,  were  thrust  in  amongst  them.  But  the  ultimate  result  of  the 
action  thus  set  up  is  not  limited  to  the  separation  of  the  dead  bone,  but  extends 
to  the  formation  of  material  destined  to  repair  the  loss  of  substance  occasioned 
by  the  separation  and  extrusion  of  the  dead  bone. 
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In  peripheral  necrosis  of  the  shafts  of  the  long  hones,  as  of  the  femur  or  tihia, 
the  ijiflammatory  symptoms  just  mdicated  are  well  marked,  and  the  disease 
usuaUy  runs  a  rapid  course  up  to  the  period  of  the  formation  and  discharge  of 
the  abscess.  In  the  case  of  central  necrosis,  the  pain  is  usually  more  severe  than 
in  the  former  case,  and  is  peculiarly  deep-seated  and  throhhing,  heing  especiaUy 
intense  at  night.  The  limb  becomes  very  cedematous,  red,  and  glazed ;  the  bone 
enlarges  greatly,  and  abscess  at  last  forms,  which  spreads  widely  in  the  phmes 
of  areolar  tissue,  undermining  the  muscles,  and  producing  general  destraction 
of  the  limb,  the  tissues  of  which  become  rigid  and  condensed,  having  sinuses 
leadino-  down  through  them.  On  introducing  a  probe  into  these  channels,  the 
instrument  passes  through  apertures  into  the  bony  case,  termed  Cloacce  (Fig. 
270),  at  the  bottom  of  which  the  dead  bone  will  be  felt  rough  and  bare. 
Though  this  is  the  general  condition  that  occurs  in  central  necrosis,  it  occa- 
sicmaUy  but  rarely  happens  that  a  small  portion  of  some  of  the  internal  lamellae 
of  the  bone  dies,  and,  being  included  in  a  greatly  thickened  case  of  new  bone, 
gives  rise  to  symptoms  of  osteitis,  or  closely  resembling  those  of  circumscribed 
abscess  of  bone,  but  not  to  those  characterising  necrosis. 

When  the  whole  thickness  of  a  shaft  dies,  the  symptoms  are  always  of  a  very- 
acute  kind,  the  extent  and  gravity  of  the  inflammatory  and  suppurative 
condition  being  proportioned  to  that  of  the  amount  of  bone  that  loses  its 
vitality.  It  is  a  remarkable  fact,  however,  that  the  articular  ends  usuaUy 
escape,  though  even  these  sometimes  become  affected,  and  the  joints  involved. 
When  the  short  cancellated  bones  or  the  articular  ends  of  long  lones  become  the 
seat  of  necrosis,  it  commonly  happens  that  the  disease  is  fax  more  chronic  than 
in  the  other  cases  ;  abscess  forms,  which  at  fii-st  may  not  reveal  its  true  nature, 
or,  being  preceded  by  continual  pain,  maybe  looked  upon  as  a  disease  of 
rheumatic  character.  Suppuration  at  last  occurs,  sometimes  rapidly  openmg 
into  the  neighbouring  joint,  and  disorganising  it  mth  extreme  constitutional 
disturbance  ;  but  more  commonly  it  runs  a  very  chrome  course.  On  passmg 
the  probe  down  the  fistulous  openings  that  lead  through  the  indurated  and 
thickened  soft  parts,  an  aperture  may  usuaUy  be  felt  in  the  bone,  at  the  bottom 
of  which  Ues  a  necrosed  mass  not  larger  than  a  hazel-nut,  surrounded  by 

carious  bone.  t  t-u 

Acute  necrosis  especially  attacks  the  shafts  of  the  tibia  and  femur.  In  these 
cases  violent  and  deeply  seated  pain  occurs  in  the  limb,  which  becomes  generally 
inflamed,  with  much  redness  and  great  swelling.  Abscess  soon  forms  along  the 
whole  line  of  bone  between  it  and  the  periosteum  ;  and  great  constitutional 
disturbance  ensues,  which  may  lead  to  removal  of  limb  as  the  only  means  ot 
saving  life.  This  form  of  necrosis  chiefly  occurs  in  young  and  cachectic  sub- 
iects,  usuaUy  as  a  sequel  of  a  febrUe  attack,  such  as  scarlatma  or  tyihoi^  f^ver, 
or  from  exposure  to  severe  cold.  I  have  also  seen  it  occur  as  a  senile  disease  m 
the  tibia,  the  humerus,  and  in  the  fibula  of  persons  of  an  advanced  age,  from 
sixty-five  to  seventy-five  years.  In  these  patients  the  necrosis  has  set  m 
suddenly,  without  any  obvious  exciting  cause  ;  but  with  intense  pam  sub- 
periosteal abscess,  and  inflamed  (edematous  sweUing  of  the  hmb,  which  I  have 
more  than  once  seen  mistaken  for  gout. 

In  acute  necrosis,  the  disease  usually  stops  short  at  the  Lne  of  junction  be- 
tween the  shaft  and  epiphyses.    Hence  the  joints  escape  in  tl^«J?JJ°f  ^ 
instances.    The  prognosis  of  the  case  wiU  mainly  depend  on  this    If  the  jomts 
escape,  the  sequestrum  wUl  separate,  and  a  sound  limb  result ;  il  they  become 
involved,  amputation  is  inevitable.  -n  i  „  r  j 

On  examination  after  the  abscess  has  been  opened,  the  bone  mil  be  found 
white,  opaque,  and  dead-looldng  :  the  periosteum  is  detached,  new  bone  is 


SEPARATION  OF  DEAD  BONE.  129 

deposited,  the  surrounding  parts  ai-e  infiltrated,  and,  usually,  suppuration  has 
taken  place  around  the  bone  thi-ough  its  whole  length,  if  the  patient  be  young, 
or  in  the  cii-cumference  if  he  be  old.  In  many  cases,  especially  in  children,  the 
articular  ends  escape,  the  necrosis  being  confined  to  the  shaft  of  the  bone,  which 
will  be  found  to  be  detached  from  one  or  both  epipliyses.  To  these  the 
periosteum  of  the  shaft,  greatly  thickened,  still  continues  to  be  adherent,  and 
will  become  the  oi^an  for  the  reproduction  of  the  bone.  In  extreme  cases, 
more  particularly  in  old  people,  the  articular  ends  are  involved,  and  the  joints 
secondai-ily  affected  and  disorganised. 

Separation  of  the  Dead  Bone.— The  process  of  separation  of  the  dead 
bone,  and  the  fonnation  of  a  new  osseous  tissue  to  supply  the  place  of  that 
which  IS  necrosed,  are  most  interesting  phenomena.  The  separation  of  the  dead 
bone,  or  its  Exfoliation,  is  precisely  similar  to  the  mode  in  which  a  slough  in 
soft  parts  separates,  the  only  difference  being  the  time  required.  Inflammatory 
action  is  set  up  so  as  to  form  a  true  line  of  demarcation  and  of  separation  in 
the  substance  of  the  bone  which  is  stHl  Hving,  and  which  is  immediately  con- 
tiguous to  that  which  has  lost  its  vitaHty.  In  this  way  a  groove  is  gradually 
deepened  around  the  edge  of  the  sequestriun,  by  the  absorption,  or  rather  dis- 
mtegration,  of  the  earthy  matter  of  the  Hving  bone,  which  is  carried  off  by  the 
pus  formed  in  the  course  of  the  process ;  this  pus,  according  to  B.  Cooper, 
contains  2J  per  cent,  of  phosphate  of  Hme.  Along  this  gradually  deepening 
line  of  separation,  plastic  matter  is  tlirown  out,  from  which  granulations  are 
formed  that  constitute  a  barrier,  as  it  were,  between  the  living  and  the  dead 
bone,  and,  extending  into  the  under  surface  of  the  sequestrum,  become  so  im- 
planted in  the  hollows  and  depressions  which  are  there  foimd,  that  this  may 
continue  to  be  firmly  attached  to  the  subjacent  living  bone  after  all  osseous 
connection  between  them  has  ceased.  This  process  of  exfoHation  may  often  be 
beautifuUy  seen  in  the  separation  of  the  outer  table  of  the  skiUl  in  cases  of 
necrosis  of  that  bone.  When  occurring  between  the  shaft  and  articular  ends  of 
a  long  bone,  the  process  is  precisely  similar,  though  the  line  of  separation  is  not 
quite  so  regular. 

When  once  the  dead  bone  has  been  detached  by  the  formation  of  this  line  of 
separation,  nature  adopts  steps  for  its  ultimate  removal  from  the  body  ;  there 
bemg  no  evidence  that  it  ever,  vmder  any  circumstances,  undergoes  absorption. 
Miescher  has  shown  that  the  detacliment  of  small  scales  of  bone  may  take  place 
by  the  disintegration  of  their  substance  by  a  process  of  "  insensible  exfolia- 
tion," as  he  terms  it.  This  process  is  a  piirely  mechanical  or  physical  one,  and 
probably  goes  on  in  all  dead  bone  that  is  in  contact  with  pus,  just  as  we  see  it 
take  place  in  the  ivory  pegs  used  in  the  treatment  of  imunited  fracture.  This 
<lisintegration  of  the  surface  of  the  dead,  together  with  the  absorption  of  the 
margm  of  the  Uving  bone,  in  the  formation  of  the  line  of  separation,  explains 
the  fact  that  the  sequesti-um  wiU  always  be  foimd  to  be  of  much  smaller  size, 
than  the  cavity  in  which  it  is  lodged.  The  ultimate  expulsion  of  the  loosened 
or  exfoUated  sequestrum  is  effected  by  the  growth  of  the  granulations  below  it 
pushmg  it  off  the  surface,  or  out  of  the  cavity  in  wliich  it  lies.  When  the 
necrosed  bone  is  peripheral,  it  will  be  readily  thrown  off  in  this  way,  although 
it  may  for  a  time  be  fixed  and  entangled  by  the  mere  pressure  and  extension  of 
the  granulations.  When  the  sequestrum  is  invacjinated  within  old  or  new  bone 
the  process  of  elimination  is  necessarily  very  tardy,  and  may  be  difficult  or  im- 
possible without  surgical  aid. 

The  time  required  for  the  exfoliation  and  separation  of  dead  bone  varies 
greatly.    When  it  is  superficial  and  small  in  size,  a  few  weeks  may  suffice  - 
but  when  the  long  or  flat  bones,  as  the  femur,  the  scapula,  or  the  ilium  are 
vor,.  ir.  „  ' 
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affected,  tlie  process  may  be  extended  over  several  years,  and  may  terminate 
in  the  deatli  of  the  patient  from  exhaustion  before  it  is  concluded;  the 
constitution  being  harassed  and  worn  out  by  hectic  induced  by  profuse 
suppuration.  Or  the  disease  may  fall  into  a  chronic  state,  the  limb  becoming 
rigid,  and  the  tissues  much  condensed,  with  fistulous  apertures  leading  down 
to°exposed  but  attached  bone,  and  thus  being  a  source  of  constant  annoyance 
and  suffering  to  the  patient. 

Eeparative  Pbocess. — The  reparative  i^rocess  adopted  by  nature  for  the 
restoration  of  the  integrity  of  the  bone,  a  portion  of  which  has  necrosed,  varies 
according  to  the  extent  of  the  loss  of  substance.    Wlien  the  outer  lamella  alone 
are  necrosed,  new  bone  is  deposited  by  the  surrounding 
periosteum,  and  the  depression  that  has  formed  on  the 
surface  of  the  old  bone  is  filled  up  by  a  kind  of  cicatricial 
fibrous  tissue,  which  ultimately  ossifies.    If  the  whole  of 
the  inner  lamellfe  of  the  shaft  die,  constituting  central 
necrosis,  the  outer  layers  of  bone  become  greatly  consoli- 
dated and  thickened  by  osseous  matter  deposited  from  the 
periosteum;  ui  which,  in  the  majority  of  cases,  the  circular 
or  oval  apertures  termed  Cloacm  form  for  the  ultimate 
extrusion  of  the  sequestrum  (Fig.  270).    In  some  cases, 
however,  no  cloacce  form,  the  dead  bone  continuing  to  be 
incased  in  the  tHckened  outer  layers.    When  the  whole  of 
a  shaft  dies,  the  reproduction  takes  place  fi-om  various 
sources,  principaUy  from  the  periosteum,  which  is,  indeed, 
essentially  the  organ  of  reproduction  of  bone,  and  perhaps 
from  the  medullary  membrane,  if  that  be  left ;  these  become 
thickened,  vascular,  and  detached  from  the  necrosed  bone. 
That  the  periosteum  takes  the  principal  share  in  the  repro- 
duction is  evident  .from  the  fact  that,  where  it  is  deficient 
or  has  been  destroyed,  apertures  (cloacce)  are  left  in  the  case 
of  new  bone  ;  and  if  it  be  removed  altogether  osseous  tissue 
is  either  not  thrown  out  at  all,  or  most  sparingly  by  the 
contiguous  old  bone,  or  by  the  epiphyses.    The  soft  tissues, 
also,  of  the  limb  generally,  if  thick,  as  in  the  thigh,  contri- 
bute to  the  formation  of  plastic  matter,  which  graduaUy 
ossifies,  and  so  tends  to  strengthen  the  new  case ;  and, 
lastly,  the  articular  Bnds  of  the  old  bone,  stiU  preserving 
their  vitality,  constitute  most  important  agents  in  the  reparative  process, 
throwin<^  out  suHicient  osseous  matter  to  consolidate  themselves  firmly  to  the 
new  shaft  that  is  formed.    The  importance  of  the  periosteum  as  the  oi^an 
of  rec^eneration  of  bone  after  the  removal  of  the  osseous  structures,  whether 
experimentally  or  surgicaUy  by  resection,  or  by  necrosis,  has  been  conclusively 
demonstrated  by  OlHer  of  Lyons  (p.  181,  vol.  ii.).    This  Surgeon  has  shown 
bv  many  ingenious  experiments  that  in  the  lower  anmials  reproduction  of  a 
whole  bone  may  take  place,  as  in  the  case  of  the  radius  in  rabbits  Fgeons, 
after  it  has  been  removed  from  within  the  periosteum  ;  and  that,  if  t he  peri- 
ostemn  be  dissected  off  in  slips,  which  may  be  twisted  m  various  ways  between 
the  muscles  of  the  limb,  new  bone  of  various  shapes  may  be  f"™^^  ^  Z 
this  partiaUy  detached  membrane.    He  has  further  shown         f  *°  ^^^^^ 
man,  after  operations  and  disease,  new  bone  maybe  formed  by  t^-^^^^^^^^^^^ 
osseous  tissue,  and  even  by  the  neighbouring  soft  parts,  yet  the  Pf™^ 
essentially  the  organ  of  the  regeneration  of  bone  :  thus  confirming  by  new 
and  ingenious  experiments,  and  by  additional  observations,  the  views  that  have 


Fig.  270.  —  Contval 
Necrosis.  New  Bone 
■with  Cloacae. 
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just  been  expressed.  Thus  it  will  be  seen  that  tlie  new  bone  is  formed  by  the 
vascular  and  healthy  tissues  generally  that  surround  the  seat  of  disease,  though 
in  this  reparative  action  the  periosteum  and  the  medullary  membrane  take  the 
chief  share,  the  epiphyses  and  old  bone  the  next,  and  the  areolar  tissue  of 
the  limb  but  a  very  secondary  and  supplemental  part.  In  acute  necrosis,  there 
is  no  time  for  complete  reparative  action  to  take  place ;  but  the  periosteum  will 
be  found  much  thickened  and  vascular,  separated  from  the  dead  bone,  and 
occasionally  lined  with  scales  of  new  ossific  matter,  the  first  step  towards  the 
reproduction  of  a  new  shaft. 

The  new  bone  deposited  on  those  parts  of  the  surface  of  the  shaft  from 
which  scales  of  the  old  osseous  tissue  have  been  separated,  or  enveloping  the 
sequestrum  when  the  whole  thickness  of  the  shaft  becomes  necrosed,  is  at  first 
rough,  porous,  cancellated,  and  very  vascidar  ;  after  a  time  it  gradually  becomes 
more  compact  and  harder,  at  the  same  time  that  it  assimilates  in  bulk  and 
shape  to  the  bone  whose  place  it  takes.  The  case  of  new  bone,  which  neces- 
sarily exceeds  in  circumference  the  old  bone,  as  this  is  included  within  it, 
gradually  contracts  both  in  texture  and  in  size,  becoming 
firmer  and  smaller  after  the  removal  of  the  sequestrum ; 
and,  the  cloacae  closing  so  soon  as  all  dead  bone  has  been 
extruded,  it  eventually  acquires  the  proper  size  and  shape 
of  the  bone  ;  the  medullary  canal  even  becoming  lined  by 
a  proper  membrane  forming  in  it.  In  this  way,  restoration 
of  the  whole  of  the  shaft  of  many  of  the  long  bones,  such 
as  those  of  the  arm,  forearm,  and  leg,  will  take  place,  pro- 
vided always  the  epiphyses  have  been  left  untouched  by 
disease.  If  one  or  other  of  these  have  been  destroyed,  all 
power  of  repair  seems  to  be  lost. 

The  new  bone  usually  forms  with  a  rapidity  that  keeps 
pace  with  the  death  and  separation  of  the  old  bone.  In 
acute  cases  of  necrosis,  in  which  amputation  has  been  per- 
formed but  a  few  weeks  after  the  setting  in  of  the  disease, 
a  thick  layer  of  new  bone  will  sometimes  be  foimd  under 
the  periosteimi ;  but  in  some  instances,  when  the  whole  of 
a  shaft  is  necrosed,  the  new  case  is  not  completed,  or  has 
not  become  attached  to  the  articular  ends  before  these  are 
separated  from  the  shaft.  In  other  cases,  though  complete, 
it  has  not  sufficient  strength  to  resist  the  contractions  of 
the  muscles  of  the  limb ;  in  these  circimistances,  it  may 
spontaneously  fracture — an  accident  that  I  have  seen 
happen  both  in  the  femur  and  the  tibia — or  become 
shortened  or  bent.  In  other  instances,  again,  when  the 
periosteum  is  deficient,  new  bone  does  not  form  (Fig.  271)  ; 
but,  as  the  sequestrum  separates,  the  limb  becomes 
shortened,  loose,  deformed,  and  iiseless. 

Treatment. — In  the  treatment  of  necrosis,  the  indica- 
tions to  be  accomplished  are  sufficiently  simple,  though  the 
mode  in  which  they  have  to  be  carried  out  often  requires  much  patience  and 
skill  on  the  part  of  the  Surgeon. 

The  first  point  to  be  attended  to  is  to  remove  any  comtitutional  or  local  cause 
that  has  occasioned  or  keeps  iip  the  disease  ;  unless  this  be  done,  it  is  clear  that 
the  whole  of  the  rest  of  the  treatment  must  be  ineffectual.    Thus,  for  instance 
if  the  death  of  the  bone  appear  to  result  from  scrofula  or  syphilis  those 
conditions  must  be  corrected.    So,  again,  if  it  arise  in  the  lower  jaw  from  the 


Fig.  271. — Necrosis 
Deficient  Formation 
of  New  Bouo. 
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fames  of  phosphonis,  the  patient  mu«t  necessarily  l.e  removed  i^o^^^'^^ 

influence  ;  or,  if  it  l.e  threatened  in  '^^"-^i-^-f/f/'^^^f '^1 '  "^^^ 
best  mod^  of  prevention  ^snll  be  to  lay  down  the  flaps  of  integument  and 
so  cover  L  exposed  surface.    Abscess  should  be  opened  as  soon  as  xt  has  fair  y 

orn  S  Sy  and  free  opening  of  purulent  collect  ons  is  especially 

iirerative  when  they  are  suhperiosteal.    In  these  cases  the  constitutional 
r  tation  oclsionedby  the  confined  pus  is  often  so  intense,  more  particularly 

n  cSen  oTfe^^^^^  that  life  is  threatened,  and  can  only  be  pre-, 

served  by  the  evacuation  of  the  pns  from  the  midst  of  the  tense  stxuctuxes 

liptween  which  it  lies.  , 
Bemoval  of  the  Sequesirum.-Mtev  the  cause  has,  in  this  way,  been  removed 
or  counteracted,  the  separation  of  the  seciuestrum  should  be  left  as  much  as 
possible  to  the  xmaided  efforts  of  nature.    The  less  the  Surgeon  "^terferes  witli 
this  part  of  the  process  the  better  ;  for,  as  has  been  justly  observed  by  Wede- 
meyer,  the  boundaries  of  the  necrosis  are  laiown  to  nature  only,  and  the 
Suraeon  wffl  most  probably  either  not  reach,  or  he  will  pass  altogether  beyond 
them.    Here  much  patience  will  be  requii-ed  for  many  weeks  or  "^^^ths  ;  and 
the  utmost  the  Surgeon  can  do  is  to  attend  to  the  state  of  the  patient  s  hea  1^^ 
treatmg  him  carefully  upon  general  principles,  removing  ^ 
by  appropriate  antiplilogistic  means,  opening  abscesses  as  they  form  m  the 
l4b  and  at  a  later  period,  supporting  the  patient's  strength  by  good  diet, 
tonics,  and  general  treatment,  calculated  to  bear  him  up  agamst  the  depressing 
and  lasting  influence  of  continued  suppuration,  and  of  the  irritation  induced 

^^S^ soi'nTa  sequestrum  has  been  detached  from  the  adjacent  or  underlpng 
bone,  by  the  proper  extension  of  the  granulating  line  of  separation,  the  Surgeon 
must  proceed  to  its  removal.    In  most  cases  it  is  sufficiently  easy  when  h 
necrosis  is  superficial,  to  ascertain  that  this  separation  has  taken  place,  asttie 
flat  end  of  a  probe  may  be  pushed  under  the  edge  of  the  detached  lamina. 
Wm  however,  the  sequestrum  is  deeply  seated,  it  is  not  always  so  easy  to 
ascertdn  that  the  separation  has  occui-red ;  though,  in  the  majority  of  cases,  the 
introduction  of  a  probe  thi-ough  one  of  the  fistulous  ^V  f^'^S^^^^'f'^%^J^' 
necrosed  bone,  and  firm  pressure  exercised  upon  this,  wiU  enable  the  Surgeon 
to  detect  that  degree  of  mobHity  wliich  is  characteristic  of  looseness.    In  other 
cases,  however,  the  sequestrum,  though  completely  removed  from  all  osseous 
connections,  still  continues  to  be  fixed  by  the  pres;sure  of  the  siirroundrng 
granulations,  and  by  the  extension  of  its  spicula  into  the  correspondmg  cavities 
of  the  new  osseous  case.    This  especiaUy  happens  when  the  sequestruni  is 
central  and  invaginated,  and  the  cloacae  leading  to  it  of  such  small  size  tha  but 
a  limited  portion  of  it  is  exposed.    Here  a  more  careful  exaimnation  will  be 
required  ;  and  its  looseness  may  sometimes  be  determined  by  pressmg  upon  it 
m  h  a  probe  in  a  kind  of  jerking  manner,  or  by  introducing  two  probes  through 
different  cloacae,  at  some  distance  from  one  another,  and  alternately  bearing 
upon  the  exposed  bone  mth  one  or  other  of  them.    Then,  agam  if  the  sound 
eicited  by  strildng  the  end  of  the  probe  against  the  sequestrmn  be  a  peculiarly 
hoHow  one,  the  detachment  of  the  bone  maybe  suspected.    The  dura  ion  o 
the  dTsease!  also,  will  probably  throw  some  light  upon  the  probable  state  oi 

things  inside  the  new  case.  •  q„p„.nii  must 

The  separation  of  the  sequestrum  having  been  ascertamed,  the  S^^^S" 
adopt  measures  for  its  extraction.    If  the  necrosis  be  P^'f'^^J^^^ 
necessary  is  to  make  an  incision  down  to  it  ttoough  the  soft  pai  s  e  thei  bj 
directly  cutting  upon  it  or  by  slitting  up  sinuses  .vith  a  probe-poiu  ed  bistou  > , 
and  then  to  remove  it  with  a  pair  of  forceps,  or  to  tilt  it  off  the  bed  of  granula- 
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tions  on  which  it  is  lying,  by  introducing  the  end  of  an  elevator  heneath  its 
edge. 

When  the  necrosis  is  central,  the  sequestrum  being  imbedded  in  the  new 
case,  or  covered  in  by  old  bone,  the  operative  procedm-es  for  its  removal  are  of 
a  more  complicated  chai-acter., .  The  difficulties  here  consist  in  some  cases  in  the 
depth  fi-om  the  sm-face,  and  in  the  obstacle  offered  by  its  passage  through  the 
soft  parts  ;  and  in  others,  in  the  length  and  magnitude  of  the  sequestrmn  in 
proportion  to  the  small  size  of  the  cloacse,  and  in  the  manner  in  which  it  lies, 
in  a  parallel  dii-ection  to  these  openings.  In  cutting  do^vn  upon  the  bone,  the 
Surgeon  must  be  guided  by  the  direction  and  the  course  of  the  fistulous  tracks 
that  lead  to  the  principal  apertiu-es  in  the  new  case,  the  incisions  being  carried 
in  the  axis  of  the  limb,  and  carefully  dii-ected  away  from  large  blood-vessels 
and  nerves.  In  many  instances,  however,  the  haemorrhage  is  somewhat  abun- 
dant, in  consequence  of  the  injected  state  of  the  tissues  ftimishing  a  copious 
supply  of  blood,  and  their  rigid  condition  preventing  retraction  of  the  vessels  ; 
this,  however,  may  be  arrested  by  a  tourniquet,  or  by  the  pressure  of  an  assis- 
tant's fingers,  and  will  soon  gradually  cease  of  itself.  The  bone  having  been 
freely  exposed,  it  will  sometimes  be  fomid  that  the  cloacse  are  of  sufficient  size 
to  allow  the  ready  extraction  of  the  sequestrum.  But  in  the  majority  of  cases, 
this  cannot  be  done  at  once,  and  the  apertures  must  be  enlarged,  either  with 
the  gouge  or  the  trephine,  according  to  the  density  of  the  new  case,  and  the 


Fig.  272.  Fig.  213.  Pig.  274. 

Cutting  Pliers  for  removing  Necrosed  Bono. 


Fig.  275. — Gouge-forceps. 


amount  of  room  required.  Occasionally,  when  two  cloacae  are  close  to  one 
another,  the  intervening  bridge  of  bone  may  very  conveniently  be  removed 
by  means  of  cutting  pliers,  of  different  shapes  (as  in  Figs.  272,  273,  and 
274),  or  by  means  of  a  Hey'.s  or  a  straight  narrow  saw  having  a  moveable 
back  to  stiffen  the  blade  (Fig.  276),  and  space  thus  given  for  the  extraction 
ol  the  sequestrum.    Very  convenient  pliers  for  this  purpose  are  those  repre- 


Fig.  270. — Straight  Saw  for  removing  Noorosed  Bono. 

sented  in  Fig.  275.  They  are  made  with  gouge  ends,  and  hence  may  be  termed 
gouge-forceps.  1  have  found  them  extremely  serviceable  in  many  operations 
upon  the  bones.  Care,  liowever,  should  be  taken  not  to  remove  more  of  the  new 
case  than  is  absolutely  necessary,  as  the  aperture  so  made  in  it  will  not  be  filled 
up  again  by  osseous  matter,  but  will  be  closed  Ijy  fibrous  tissue,  and  tlius  the 
ultimate  soundne-ss  of  the  limlj  might  be  endangered.  For  the  extraction  of  the 
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sequestrum,  the  most  convenient  instrument  is  a  pair  of  strong  necrosis-forcep^ 
weU  roughened  at  their  extremity,  and  sti^aight  or  bent  as  the  ^^^^^l'':^^^ 
(Fig  277).  Occasionally  the  sequestrum  is  so  shaped  and  placed  that  it  cannot 
he  seized  with  this  instrument  ;  in  these  circumstances,  it  will  he  useful  to 
drive  a  sc"w^^^^^  (Fig-  61)  -to  it,  by  which  it  may  either  be  extracted,  or 


Fig.  277.— Necrosis-Forceps. 

so  W  .s  to  admit  of  seizure  and  'n^f^^Td  wr'a^STl 

additional  and  convenient  P-^^^/^'^^ 
bone-forceps,  such  as  is  represented  in  i  ig.  ^7b,  nrmiy  miu 


Fig.  278.— Bone-Forceps. 


Le  too  lat<.e  to  te  removed  entiie  tlirottgli  tlie  cloaca,,  it  may  periap,  lest  W 
i«cted ^emeaUaving  beea  V^^^'^'^l ' 

'immation  is  f-^-tly .  set  n,  after  J  'J^'^v"  ll"  o': 
combated  on  fl^l^'^::^  \Jl,t:ZToti^.  W,  it  may  lra„pen 

StTnTr  a  e  S  ?o"ent  *engt.  to  '>^»,,"tt°L  of 

*  pcX^th  and  shape,  and  tKat  it  will  W  or 

L  foi«.  and  vveigM  to  which  .'^t  „      a  starched 

occupying  too  great  an  extent  and  ^^"^^  ^  be  W^^^^^  ^ 

same  time  the  patient's  health  have  been  ^vorn  down  ^ 
and  symptoms  of  hectic  come  on  ;  or  li  the  limb  havt  „ent     y  b 
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disorganised  \>j  tiie  morbid  processes  going  on  in  it,  recoui'se  must  be  had 
to  amputation  as  a  last  resource.  It  is  especially  in  the  lower  third  of  the 
thigh-bone  that  these  severe  forms  of  necrosis  occiir,  necessitating  amputation 
of  the  limb.  When  necrosis  affects  the  flat  posterior  surface  of  this  bone  above 
the  condyles,  a  special  soiu-ce  of  danger  occurs  in  the  possibility  of  the  seques- 
tnun  causing  ulceration  or  wound  of  the  popliteal  artery.  In  cases  of  this 
kind  suddenly  fatal  htemon-hage  might  occur.  Should  the  haemorrhage,  though 
abimdant,  not  be  fatal,  what  coux'se  should  the  Sm-geon  adopt  in  such  cases  ] 
Should  he  attempt  to  ligature  the  vessel,  or  should  he  amputate  the  Umb  1 
The  line  of  practice  must,  I  think,  be  determined  by  the  condition  of  the 
limb  itself  and  by  the  state  of  the  patient's  health.  If  these  be  both  tolerably 
good,  the  limb  not  too  much  disorganised,  and  the  powers  of  the  system 
not  too  much  reduced  by  hectic,  an  attempt  might  be  made,  b^  slitting  up 
the  sinuses,  to  expose  and  secure  the  popliteal  artery  at  the  seat  of  injury 
in  it,  and,  by  ligaturing  it,  to  save  life  and  limb.  But  shoitld  this  attempt  fail, 
as  I  have  known  happen,  or  should  it  not  be  thought  prudent  to  make  it, 
owing  to  the  low  state  of  the  patient's  strength  or  the  disorganised  condition 
of  the  Umb,  amputation  must  be  done  without  delay.  As  an  idiopathic  disease, 
necrosis  of  the  tibia  requiring  amputation  is  rarely  met  with  ;  but  when  it  is 
the  result  of  bad  compound  fractures,  or  of  other  seriou.s  injuries,  removal  of 
the  limb  may  become  imperative.  In  acute  necrosis  of  the  lower  end  of  the 
thigh,  or  of  the  shaft  of  the  tibia  tavolving  the  contiguous  joints,  and  attended 
by  deep  and  extensive  abscess  of  the  limb,  amputation  is  imperative. 

Resection  of  the  whole  of  the  necrosed  bone  may  be  advantageously  per- 
formed in  those  cases  in  which,  as  in  the  cases  of  the  metacarpal  and  metatarsal 
bones,  or  in  those  of  the  forearm  or  leg,  sufficient  stability  of  limb  is  secm-ed 
by  the  remaining  bone  or  bones  to  leave  a  useful  member.  The  diseased  bone 
may  be  thus  removed  in  the  case  of  necrosis  of  the  ungual  phalanx  occurring 
from  whitlow,  where,  by  the  excision  of  the  dead  bone,  the  end  of  the  finger 
may  be  preserved  ;  also  in  necrosis  of  some  of  the  metatarsal  and  tarsal  bones, 
or  those  of  the  forearm,  the  inferior  maxilla,  and  the  fibula. 

The  remarks  that  I  have  hitherto  made  apply  chiefly  to  necrosis  of  the  long 
bones  of  the  extremities.  As  there  are  a  few  special  considerations  connected 
with  necrosis  of  the  flat  bones,  we  "nail  now  consider  these  briefly. 

Nechosis  op  the  Sternum,  Scapula,  or  Bones  op  the  Pelvis,  is  an 
excessively  tedious  process,  there  being  but  very  little  tendency  to  the 
formation  of  the  line  of  separation  and  the  detachment  of  the  sequestrum, 
which  ■will  continue  bare,  rough,  and  adherent  for  many  years.  Should  it 
be  so  situated  that  it  can  be  removed,  it  must  be  excised,  even  though  not 
detached.  When  the  iliiun  and  pelvic  bones  are  afi'ected  iudependently  of 
the  hip-joint,  it  is  seldom  that  any  operative  measure  can  be  employed 
with  advantage  :  here  we  must  leave  the  patient  to  the  chance  of  the  bone 
being  at  length  so  loosened  as  to  admit  of  extraction.  In  some  cases,  how- 
ever, if  the  disease  be  limited  to  a  portion  of  the  crest  of  the  ilium,  or  to 
the  tuber  ischii,  the  dead  bone  may  be  removed  ;  although  in  these  instances 
it  not  imcommonly  happens  that  disease  of  a  similar  Idnd  exists  elsewhere, 
about  the  sacrum  or  spine,  that  will  eventually  destroy  the  patient.  In  a 
case  in  which  I  removed  a  portion  of  the  crista  iUi  for  necrosis  that  was 
apparently  confined  to  that  bone,  it  was  foimd,  on  the  patient  dying  some 
weeks  afterwards  of  erysipelas,  that  the  liimbar  vertebra3  were  also  diseased. 
Of  late  years,  considerable  portions  of  the  pelvis  have  been  successfully  excised 
for  necrosis,  as  wiU  be  more  fully  mentioned  when  I  come  to  speak  of  excision 
of  the  hip-joint.    The  tuber  ischii,  when  affected,  may  readily  be  extii-pated. 
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Necrosis  op  the  Cranial  Bones  is  of  Imiuent  occiuTence  as  the  result 
of  struma  or  sypliilis,  or  the  two  conditions  conjoined.  When  met  with  in 
children,  it  is  usually  strumous,  often  occurring  after  measles  or  scarlet  fever  ; 
in  adiilts  it  is  usually  syphilitic,  though  by  no  means  invariably  so,  being 
sometimes  the  result  of  blows  in  people  of  otherwise  healthy  constitutions. 
There  are  four  situations  in  which  necrosis  of  the  cranial  bones  may  occur, 
viz.,  in  the  vault  of  the  sktill,  the  frontal  bone,  the  temporal  bone,  or  in  the 
sphenoid  and  ethmoid  bones.  When  idiopathic  necrosis  affects  the  vault,  it  is 
usually  syphilitic  ;  when  it  occurs  in  the  other  situations,  especially  in  the 
temporal  bone,  it  is  commonly  strumous. 

Three  forms  of  necrosis  affect  the  cranial  bones.  In  one  case,  the  outer 
table  is  alone  affected  :  this  perishes,  separates,  and  exfoliates ;  granulations 
then  spring  up  from  the  outer  surface  of  the  inner  table,  and  a  process  of 
repair  is  thus  established.  In  the  second  form  of  the  disease,  the  whole 
thickness  of  the  skull  necroses,  separates  from  the  dui-a  mater  and  sm-rounding 
healthy  bone  in  the  usual  way,  and  may  be  detached  in  large  irregularly 
shaped  pieces,  sometimes  of  large  size,  occupying  several  square  inches.  In 
the  third  form,  the  necrosis  is  hard,  dry,  rough,  and  pitted  or  worm-eaten, 
penetrating  through  the  diploe  to  the  inner  table,  separating  very  slowly,  and 
lasting  an  indefiaite  period. 

Results.— In  necrosis  of  the  cranial  bones,  there  is  always  the  special  danger 
of  extension  of  morbid  action  to  the  membranes  of  the  brain,  and  the  conse- 
quent occurrence  of  inflammatory  effusion  within  the  skuU,  leading  to  con- 
vulsions, coma,  and  death.  This  danger  is  greatest  when  the  petrous  portion 
of  the  temporal  bone  is  affected,  as  the  structure  of  this  bone  is  homogeneous, 
and  the  dura  mater  is  continuous  with  the  lining  of  the  cavities  by  which  it  is 
perforated.  Cerebral  complication  is  less  likely  to  occur  when  the  frontal 
bone  is  the  seat  of  disease,  more  particularly  the  lower  part  of  this  bone, 
where,  by  the  intervention  of  the  fi'ontal  smuses,  the  anterior  wall  is  altogether 
carried  away  from  the  inner  table,  and  from  aU  dangerous  proximity  to  the 
membranes  of  the  brain. 

The  Sigm  of  necrosis  of  the  cranial  bones  are  very  obvious.  When  the  vault 
or  forehead  is  affected,  there  is  tenderness,  with  some  pufliness,  and  gradual 
elevation  of  the  scalp  into  an  abscess.  Wlien  this  is  opened,  the  necrosed  bone 
may  be  felt  or  seen  lying,  dry  and  dark,  at  the  bottom  of  a  sinus  or  unhealed 
ulcer.  When  the  petrous  portion  of  the  temporal  bone  is  the  seat  of  disease, 
there  will  have  been  ear-ache,  foUowed  by  profuse  fetid  discharge  fi-om  the  ear, 
with  perforation  of  the  tympanum,  escape  of  the  ossicula  auditus,  and  deafness. 
When  the  sphenoid  or  the  ethmoid  is  affected,  deep  pains  in  the  head,  per- 
sistent cedema  of  the  eyelids,  and  fetid  discharge  from  the  nose,  ^dll  reveal  the 
nature  and  seat  of  the  miscliief. 

The  Treatment  of  necrosis  of  the  cranial  bones  will  vary  accordmg  to  the 
nature  and  the  seat  of  the  disease.  In  the  diy  pitted  variety,  exposing  and 
scraping  the  diseased  osseous  surface  will  often  brmg  about  a  healthy  action, 
provided  the  disease  have  not  penetrated  too  deeply.  Should  there  be  reason 
to  thinlc  that  the  inner  table  has  been  perforated,  it  will  probably  be  safer  to 
leave  the  case  to  the  reparative  processes  of  nature  than  to  trephine.  11, 
however,  the  anterior  waH  of  the  fi'ontal  sinus  be  the  seat  of  the  disease  or 
if  the  supraorbital  ridge  be  affected,  the  dry  and  rough  bone  may  be  sa  ely 
removed,  as  I  have  on  more  than  one  occasion  had  to  do,  by  the  application 
of  the  trephine  in  the  first  instance,  and  of  the  gouge  in  the  otlier  case. 
When  exfoliating  necrosis  of  the  outer  table,  or  of  the  wliole  thickness  ot  the 
bone,  affects  the  vault  of  the  skull,  the  loosened  plate  may  reacbly  be  lilted 
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off  its  graniilating  bed  by  means  of  the  elevator  or  Ibrecei^s,  after  it  lias  been 
fairly  exposed. 

Necrosis  of  the  petrous  portion  of  the  temporal  bone  may  be  looked  upon  as 
an  inciu-able  disease,  which  is  usually  fatal  from  encephalitis.  Wlien  the 
sphenoid  or  ethmoid  ai-e  the  seat  of  necrosis,  little  can  usually  be  done  by 
operative  interference  ;  though  in  the  latter  case  portions  of  secpestrum  may 
sometimes  be  extracted  through  the  nostrils. 

The  Patella  is  rarely  necrosed.  I  have,  however,  met  with  two  instances 
.  of  primary  necrosis  of  this  bone.  One  case  occurred  in  an  elderly  womaii. 
The  disease  came  on  without  any  evident  external  cause,  commencing  in 
the  anterior  part  of  the  patella  and  gradually  imj)licating  the  bone,  until 
it  became  perforated,  when  rapid  suppurative  disorganisation  of  the  knee-joint 
ensued,  necessitating  amputation.  The  other  case  occurred  after  simple  fracture 
of  the  patella,  in  a  man,  and  is  described  at  page  299,  vol.  i. 

Ribs. — When  the  ribs  are  necrosed,  abscesses  and  sinuses  will  often  form 
to  a  considerable  extent  on  the  side  of  the  chest.  These  must  be  laid  open, 
and  the  diseased  portion  of  bone  scraped  away  by  the  gouge.  In  doing  this, 
care  must  of  coiu-se  be  taken  that  the  adjacent  intercostal  space  be  not  punctured 
by  an  unfortunate  sKp  of  the  instrument — an  accident  that  is  best  avoided  by 
protecting  the  gouge  well  with  the  finger. 


CHAPTEE  XL VII. 
— ♦ — 

STRUCTURAL  CHANGES  IN  BONE. 

The  bones  are  liable  to  various  structural  changes,  by  which  their  size, 
shape,  and  consistence  are  modified,  or  in  consequence  of  which  they  become 
the  seat  of  tumours  of  various  kinds. 

Hypertrophy  of  bone  usually  results  from  inflammation  of  the  osseous 
tissue,  but  in  some  cases  it  may  occiu-  apparently  without  having  been  preceded 
by  any  signs  indicative  of  this  condition  ;  it  then  resembles  in  character  some 
of  the  forms  of  exostosis  that  "will  presently  be  mentioned. 

Atrophy  of  bone  occurs,  as  a  natural  result,  in  old  age.  In  other  cases  it 
happens  as  a  consequence  of  fractm'e  ;  the  nutritious  artery  of  the  bone  having 
been  torn  across,  and  one  of  the  fragments  consequently  receiving  iusufiicient 
vascular  supply.  Atrophy  of  bone  also  commonly  occurs  from  disuse,  as  is  the 
case  in  old  dislocations.  In  cases  of  hypertrophy,  the  bone  is  hot  only  enlarged 
in  circumference,  and  also  perhaps  in  length,  but  is  indurated,  becoming 
specifically  heavier.  In  atrophy,  on  the  other  hand,  it  is  thinner,  lighter,  and 
more  porous  than  usual,  the  compact  structure  disappearing,  and  the  cancellous 
being  expanded. 

RICKETS,  MOLLITIES  OSSIUM,  AND  SCROFULOUS  OSTEITIS. 

Rickets  is  a  disease  of  early  life,  usually  being  met  with  in  scrofulous 
children,  and  never  occurring  after  the  age  of  puberty.  In  it  the  structure 
of  the  bones  is  changed,  the  earthy  matter  being  deficient,  and  the  organic 
material  in  excess  ;  so  that  the  bone  continues  to  be  soft,  flexible,  and  carti- 
laginous in  structure,  at  an  age  when  its  tissue  ought  to  have  xindergone 
proper  consolidation.  It  appears  to  be  atrophied,  and  the  cancellous  struc- 
ture to  be  expanded  into  cavities  of  varying  magnitude,  which  contain  a 
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brownish-red  serous  fluid.    In  consecLuence  of  tlie  change  of  structure  and 
the  loss  of  firmness  in  the  bones  in  this  disease,  considerable  distortion  of 
the  body  takes  place.    The  head  early  appears  large  and  expanded  ;  indeed, 
Kilian  states  that  rickets  always  first  appear  in  the  head,  the  forehead 
being  especially  protuberant  ;  according  to  Stanley,  this  arises  not  from 
enlargement  of  the  cranial  bones,  but  in  consecLuence  of  the  want  of  develop- 
ment^'of  those  of  the  face  ;  the  head  thus  appearing  large  fi-om  its  dispro- 
portion to  the  small  face.    The  shape  of  the  Umhs  is  much  changed  and 
distorted,  in  consequence  of  their  yielding  to  the  pressure  of  the  super- 
incumbent weight ;  the  pelvis  becoming  contracted,  and  the  thighs  and  legs 
bent  either  forwards  or  outwards.     The  joints  are  usually  swollen,  the 
articular  ends  of  the  bones  appearing  enlarged.    In  early  lite  the  chest  will 
be  observed  to  be  deformed  in  a  peculiar  manner,  being  narrowed  above, 
where  the  upper  ribs  are  contracted  and  pressed  in,  but  expanded  below, 
apparently  from  the  weight  of  the  abdominal  viscera,  which  are  often 
tumefied,  and  ia  these  cases  drag  on  the  lower  ribs.    As  puberty  advances, 
lateral  curvature  of  the  spine  commonly  takes  place.    In  rickety  children 
there  is  a  general  delicacy  of  appearance,  and  often  a  strumous  habit  of 
body,  though,  according  to  Rokitansky,  they  are  not  usually  tuberculous  ; 
if  they  live,  however,  past  the  age  of  puberty,  they  may  eventually  become 
sufficiently  powerful  m  frame. 

The  Treatment  of  rickets  must  be  conducted  on  the  same  general  principles 
that  guide  us  in  cases  of  scrofula  ;  pure  air,  good  food,  and  plenty  of  it,  regular 
exercise,  and  the  administration  of  tonics,  especially  the  preparations  of  iron, 
with  scrupulous  attention  to  the  general  habits  of  life  of  the  child,  will 
generally  improve  his  condition  to  the  utmost  limits  compatible  with  the 
powers  of  his  constitution,  and  will,  by  improving  the  mitrition  of  the  system, 
tend  to  the  more  healthy  deposition  of  osseous  matter.  In  some  cases,  the 
administration  of  lime-water  mth  milk  seems  to  be  of  service  in  supplying 
those  elements  that  are  required  by  the  system.  It  is  of  much  importance  in 
preventing  deformity  in  these  cases  not  to  allow  the  cluld  to  walk  or  stand 
much,  but  to  let  it  take  exercise  in  donkey-panniers  or  hand-chairs,  and  to 
support  those  limbs  that  have  a  special  tendency  to  become  excurvated,  with 
properly  constructed  steel  supports,  which  will  be  foimd  of  much  use,  provided 
they  are  not  too  heavy,  or  interfere  with  the  action  of  the  muscles.  Methodical 
friction  should  also  be  employed,  so  as  to  stimulate  the  muscles  ;  as  these 
become  more  vigorous,  their  osseous  attachments  have  a  tendency  to  become 
stronger. 

MoLLiTiES  AND  Ebagilitab  Ossium— OSTEOMALACIA.— A  very  rare  but  most 
destructive  and  dangerous  disease  of  the  bones,  characterised  bj^  softening  and 
fragility  of  the  osseous  structure,  is  occasionally  met  vnth.  This  afi'ection  has 
of  late  years  been  studied  with  much  attention  by  Curling,  SoUy,  Stanley, 
Maclntyre,  and  Litzmann  ;  and  it  is  principaUy  fi-om  their  labours  that  we  are 
acquainted  with  the  principal  facts  relating  to  it. 

In  tliis  disease  the  bones  are  bent,  their  epiphyses  swoUen,  ajid  their  shafts 
broken  in  various  parts  of  the  body.  Occasionally,  though  very  rai-ely,  only 
one  is  fractured  ;  but  in  other  cases,  as  in  Tyi-reU's,  there  may  be  as  many 
as  twenty-two  fractures,  or,  as  in  Arnott's,  thii-ty-one.  These  fractures  are 
unattended  by  any  attempt  at  the  formation  of  caUus.  The  body  becomes 
singularly  and  distressingly  distorted.  On  examining  the  bones  after  death 
they  wHl  be  found  to  be  light,  soft,  and  somewhat  gritty— bending,  and  at 
the  same  tune  readUy  snapping  across  ;  occasionally  they  are  expanded  and 
thickened.    This  happens  especially  with  the  skull,  which  becomes  olteu  con- 
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siclerably  increased  in  substance.    On  cutting  the  bones,  wldcli  are  soft  aaid 
yield  something  Hke  cartilage,  the  knife  usually  encounters  a  Icind  of  gritty 
sensation.    On  making  a  section  of  the  bones  they  appear  of  a  deep  reddish- 
brown  or  maroon  colour,  and  ^vill  be  seen  to  contain  cavities  of  various  sizes, 
smaU  or  lai-ge,  but  always  of  a  circular  or  oval  shape,  and  generally  fiUed  with 
an  oHy,  red,  and  gnunous  fluid,  though  sometimes  they  contain  clear  serum. 
On  extmiining  this  red  gnunous  matter  under  the  microscope  it  shows  a  cell- 
development  ;  hence  SoUy  remai-ks  that  it  is  probably  an  adventitious  morbid 
product,  and  not  simply  fatty  matter  altered  by  the  eflusion  of  blood  mto  it. 
Dalrymple  has  shown  that  this  material  is  composed  of  granular  matter, 
nucleated  cells,  and  a  few  caudate  corpuscles  :  he  therefore  believes  it  to  be  a 
disease  essentially  mabgnant  ia  its  nature,  but  diflering  from  other  malignant 
aftections  ;  for,  "  instead  of  progi-essively  reproducing  and  developing  them- 
selves without  limitation,  the  new  and  morbid  formations  which  replace  the 
origiaal  and  sound  structure  seem  to  have  been  at  an  early  stage  of  theii-  ex- 
istence removed  by  absorption  and  carried  out  of  the  system "  (Maclntyre). 
It  is,  however,  more  reasonable  to  consider  witb  Virchow  that  this  condition 
merely  represents  a  retrograde  conversion  of  osseous  substance  into  meduUary 
tissue,  whicb  under  certain  circumstances  appears  as  an  extraordinarily  soft  and 
very  vascular  structure,  ricb  in  cells  ;  or  as  a  gelatiaous  and  semi-fluid  sub- 
stance.   An  excessive  production  of  medullary  spaces  takes  place  by  absorption 
of  the  laminated  structure,  whilst  the  osseous  corpuscles  either  become  converted 
into  the  new  cells,  or  disappear. 

In  chemical  composition,  the  diseased  bone  has  been  found  by  Leeson  to  be 
composed  of  18-75  animal  matter,  29-17  phosphate  and  carbonate  of  lime,  and 
52-08  of  water  iu  every  hundi-ed  parts. 

CaiLse.  The  cause  of  the  complaint  is  obscure.    It  would  appear  that  it  is 

frequently  connected  with  a  rheumatic  tendency  ;  as,  in  every  case  recorded, 
the  affection  has  been  preceded  or  accompanied  by  severe  pains,  or  distract 
rheumatic  attacks.  In  some  instances  the  patients  have  been  affected  with, 
syphilis.  In  a  majority  of  the  cases  it  appears  to  have  a  connection  with  the 
childbearing  state.  It  most  conunonly,  though  not  invariably,  occim  in 
females,  as  poiuted  out  by  Kilian.  Among  131  patients  whose  histories  have 
been  collected  by  Litzmann  of  Kiel,  there  were  85  females,  in  whom  the 
disease  either  appeared  duruig  pregnancy  and  laboui-,  or  was  modified  in  its 
course  by  these  conditions.  Of  the  remaining  46  patients,  35  were  females 
and  11  males.  It  most  generally  attacks  adults,  having  been  observed  in  few 
cases  under  the  age  of  20  :  and  it  may  occur  even  at  very  advanced  age. 

The  Seat  of  the  Disease,  according  to  Litzmann,  varies  according  as  it  occurs 
within  the  childbearing  period,  or  independently  of  this.  In  85  childbeaiing 
women,  the  whole  skeleton  was  affected  in  6  cases  only,  and  all  except  the 
bones  of  the  head  in  2  ;  while  in  46  other  cases,  all  parts  of  the  skeleton  were 
diseased  in  21,  and  all  the  bones  except  those  of  the  head  in  6.  The  per- 
centage of  the  occurrence  of  the  disease  in  various  parts  is  shown  in  the 
following  table  ; — 

85  childbearing     46  other  cases, 
women. 

Pelvis  ....  96  —  87 
Spinal  Column  .  .  .  5-1:  —  87 
Chest  ....  31  —  80 
Lower  Limb  ,  ...  17  —  78 
Upper  Limb  .  ...  12  —  62 
Head  8      —  52 

In  childljearing  women  the  disease  appears  to  have  a  remarkable  predilection 
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for  tlie  pelvis ;  it  is  probable,  however,  tliat  a  careful  examination  of  all  the 
bones  has  not  been  made  in  all  cases. 

State  of  the  Urine— In  all  cases  that  have  been  recorded,  the  urine  has  been 
seen  to  contain  large  quantities  of  earthy  matter.  Solly  pointed  out  that  this 
is  phosphate  of  lime,  which  has  been  absorbed  from  the  bone,  and  throw  out 
by  the  kidneys  in  the  urine  ;  and  sometimes  the  elimination  of  this  matter  is 
so  abundant  tliat  it  forms,  as  iii  one  of  the  cases  which  he  relates,  a  solid 
calculus,  clogging  up  the  interior  of  the  kidney.  In  Maclntyre's  case,  the 
earthy  matters  of  the  bone  aj)pear  to  have  been,  in  the  first  instance,  absorbed, 
and  carried  off  fi'om  the  kidneys  by  the  urine  ;  but  afterwards  an  animal 
matter,  of  a  peculiar  and  apparently  previously  undescribed  cliaracter,  was 
discharged  in  abundance. 

Siimj^toms. —  These  are,  in  the  early  stages,  extremely  obsctire  and  insidious. 
The  patient  complains,  in  the  first  instance,  of  wandering  pains  about  the 
limbs  and  trunk  ;  these  assume  usually  a  rheumatic  character,  though  they 
have  been  observed  to  be  of  a  much  more  severe,  persistent,  and  intractable 
nature  than  in  any  form  of  rheumatism.  The  patient  becomes  debilitated, 
unfitted  for  exertion,  and  emaciated.  Spontaneous  fracture  now  occurs  in  some 
bones  imder  the  influence  of  the  most  trivial  causes  ;  others  become  bent,  and 
the  body  consequently  greatly  misshappen  and  distorted.  The  urine  presents 
some  of  the  abnormal  characters  above  described,  and  death  eventually  results 
from  general  exhaustion. 

Diagnosis. — The  diagnosis  of  this  affection  has  to  be  made  in  the  early  stages 
from  rheumatism.  Tliis  is  not  always  easy,  and,  indeed,  is  at  first  impossible  ; 
but  after  a  time,  Avhen  the  peculiar  phosphatic  condition  of  the  urine  and  the 
fragility  or  distortions  of  the  osseous  system  manifest  themselves,  the  true 
nature  of  the  affection  becomes  apparent.  From  rickets  the  diagnosis  may 
usually  be  readily  made,  by  observing  that,  whilst  rickets  is  a  disease  of  child- 
hood, osteomalacia  is  peculiar  to  adult  or  advanced  life.  The  severe  pains 
and  the  great  distoi-tion,  with  the  tendency  to  spontaneous  fractiue  which  is 
observed  in  this  disease,  are  never  noticed  in  rickety  children. 

Treatment. — "With  regard  to  treatment,  but  little  can  be  done  ;  the  admi- 
nistration of  tonics,  and  a  general  supporting  j)lan  of  treatment,  may  arrest  for 
a  time  the  progress  of  this  terrible  affection  ;  but  when  once  it  is  declared,  it 
usually  progresses  from  bad  to  worse,  and  at  last  destroys  the  patient.  Opiates 
may  be  employed  to  allay  the  pain,  and  in  Maclntyre's  case  some  temporary 
advantage  appeared  to  result  from  the  administration  of  ahun  ;  but  no  remedy 
has  appeared  to  exercise  any  continuous  advantage  in  this  complaint,  which, 
there  is  reason  to  believe  with  Solly,  is  truly  malignant. 

Scrofulous  Osteitis. — The  scrofulous  affections  of  bone  constitute  an 
important  section  of  the  diseases  of  tliis  tissue  in  cllildren  and  young  people, 
who  are  the  subjects  of  this  diathesis.  They  have  been  for  the  most  part 
described  as  the  results  of  the  deposit  of  tubercle  in  this  tissue,  but  are 
almost  always  connected  with  chronic  inflammatory  processes  of  a  low  tj^pe, 
whilst  the  true  grey  granulations  are  but  rarely  found.  The  characteristic 
feature  of  this  disease  is  the  production  of  chronic  osteitis  and  periosteitis, 
circumscribed  abscess,  caries,  and  necrosis.  These  changes  most  commonly  take 
place  in  the  cancellous  tissue,  and  consequently  aflect  the  epiphyses  of  the  long 
bones  more  than  the  shafts,  and  frequently  lead  to  implication  and  destruction 
of  the  contiguous  joints.  In  the  short  bones,  as  those  of  the  tarsus,  they  com- 
monly lead  to  caries  and  necrosis ;  and  affecting,  as  tliey  often  do,  the  bodies  of 
the  vertebrce,  very  frequently  give  rise  to  some  of  the  most  destructive  diseases 
of  the  spine,  attended  by  the  formation  of  large  lumbar  and  iliac  abscesses.  ^ 
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Uncler  the  influence  of  this  diathesis,  a  low  foim  of  inflammation  is  Teadily 
estahlished  in  the  osseous  tissue,  as  the  result  of  any  slight  exposure  to  external 
violence  or  change  of  temperature  ;  and  this  rapidly  leads  to  caries,  with  the 
formation  of  cimly  pus  in  which  masses  of  softened  tissue  may  he  seen.  If 
this  destructive  action  take  place  with  great  rapidity,  portions  of  the  hone 
will  be  foimd  to  necrose  in  small  masses,  which  lie  at  the  bottom  of  these  carious 
ca^ities,  as  may  commonly  be  observed  in  some  forms  of  strumous  caries  of  the 
OS  calcis  and  head  of  the  tibia.  These  scrofulous  vomicee  imdermine  the  over- 
lying articular-  cartilage,  and  thus  opening  up  the  interior,  give  rise  to  the  most 
destructive  suppm-ative  disorganisation  in  it.  Fig.  279  is  a  representation  of 
one  of  these  vomicae  in  the  head  of  the  tibia,  their  most  common  seat.  When 
the  inflammation  has  been  of  a  more  acute  character,  it  may  cause  disintegra- 
tion of  the  whole  of  the  ai-ticular  end  of  a  long  bone,  with  separation  of  the 
epiphysis.  These  destructive  changes  may  take  place  with  great  rapidity  ;  I 
have  seen  them  happen  in  a  lad,  whose  thigh  I  amputated  for  acute  strumous 
infiltration  of  the  lower  end  of  the  thigh-bone,  in 
less  than  a  month  from  the  first  occurrence  of  the 
complaint  ;  the  patient,  at  the  time  of  the  operation, 
being  nearly  exhausted  by  hectic,  induced  by  the 
abundant  discharge  from  the  diseased  bone,  and  from 
immense  abscesses  in  his  thigh. 

When,  on  the  contrary,  the  changes  are  limited 
to  a  very  small  area  in  an  otherwise  healthy  bone,  the 
diseased  portion  may,  as  it  undergoes  softening,  dispose 
to  the  occurrence  of  circumscribed  abscess,  at  the 
same  time  that  chronic  thickening  and  condensation 
of  the  surrounding  bone  takes  place.  It  is  in  conse- 
quence of  this  condensation  of  the  peripheral  portion  Fig.  279.— Sorofuious  Vomica 
01  the  bone  by  the  deposit  oi  iresh  layers  oi  osseous 

tissue  under  and  by  the  inflamed  periosteuin,  and  the  difficulty  that  the 
contents  of  the  abscess  necessarily  experience  in  traversing  the  hypertrophied 
osseous  structure,  tliat  the  diseased  product  is  so  apt,  when  deposited  in  the 
vicinity  of  a  joint,  to  work  its  way  through  the  cartilages  into  the  cavity  of  the 
articulation  ;  as  on  this  surface  no  fresh  deposit  nor  condensation  of  osseous 
tissue  can  take  place,  and  consequently  no  additional  obstacle  is  offered  to  the 
outward  progress  of  the  inflammatory  products,  or  rather  of  the  curdy  pus  into 
which  they  have  become  ti-ansformed. 

The  existence  of  these  changes  in  the  osseous  tissue  thus  not  only  gives  rise 
to  destruction  of  the  bone  and  adjacent  articulations,  &c.,  but  will  occasion 
inflammation  and  extensive  suppuration  in  the  neighbouring  soft  parts  ;  indeed, 
some  of  the  largest  chronic  abscesses  that  form  in  the  body,  those  connected 
with  diseased  dorsal  or  lumbar  vertebrae,  owe  their  origin  in  the  majority  of 
cases  to  the  deposition  and  disintegration  of  these  lowly  organised  products  in 
the  bones.  When  once  caries  has  been  established  in  a  bone  and  the  osseous 
boundaries  containing  the  debris  have  become  perforated  with  the  accompanying 
plastic  infiltration  and  abscess  and  sinuses  of  the  soft  parts,  &c.,  these  conditions 
will  continue  in  a  permanent  manner  ;  the  fistulous  tracks  leading  down  to  the 
bone,  and  the  cavities  in  it,  remaining  open  so  long  as  any  unsound  matter  is 
left  at  the  bottom  of  them  ;  and  in  this  way  the  patient  may  eventually  be 
exhausted  by  the  copious  and  continuous  discharge  from  the  osseous  vomicae. 
In  some  favourable  cases  as  the  result  of  natural  processes,  and  in  others  by 
those  operations  that  the  Surgeon  practises  for  caries,  the  whole  of  these 
products  may  be  disintegrated,  and  thus  eventually  eliminated,  a  true  vomica 


142 


STRUCTURAL  CHANGES  IN  BONE. 


being  left  in  the  bone,  or  scooped  out  by  the  gouge  ;  and  then  the  fistulous 
track,  whether  in  the  soft  parts  or  in  bone,  having  no  longer  this  kind  of 
foreign  body  lying  on  its  bottom,  will  gradually  close— not  by  the  contraction 
of  its  osseous  walls,  which  is  of  course  impossible,  but  by  the  deposition  of  a 
fibrous  tissue  by  which  the  cavity  is  occluded. 

Pathology/.  Nelaton  has  devoted  special  attention  to  the  pathology  of  these 

affections,  to  which  he  applies  the  term  tubercular,  and  with  which  he  classes 
the  only  variety  to  which  the  name  properly  belongs,  viz.,  that  derived  from 
the  deposit  of  grey  granulations  in  the  osseous  tissue.  He  describes  two  forms 
of  tubercle  in  this  situation  ;  the  first  is  the  encysted  variety,  which  occurs  in 
the  form  of  small  masses,  of  an  opaque  white  or  yelloAvish  colour,  contained  in 
a  cyst,  which  is  soft,  vascular  and  spongy,  apparently  of  a  cellular  structure. 
This  variety  is  stated  by  Nelaton  to  be  the  most  common.  I  have  certainly 
not  found  it  so,  but  have  most  frequently  met  with  the  infiltrated  opaque 
tubercle.  The  other  form  in  which  tubercle  occurs,  according  to  Ndlaton,  is  an 
infiltration  into  the  cancellous  structure  of  bones.    This  may  be  in  the  form  of 


Scrofulous  Osteitis :  magnified 
250  diameters. 


Fis 


•2S0.— Scrofulous  Osteitis  of  Tibia, 
semi-transparent  granidations  of  a  greyish  or  rosy  tint,  opalescent  and  slightly 
transparent  ;  occasionally  these  granulations  are  firm,  so  as  almost  to  resemble 
cartilaginous  deposits  in  the  interior  of  the  bone.  The  osseous  structure,  m 
the  naidst  of  which  this  kind  of  tuberculous  matter  is  deposited,  does  not 
appear  at  first  to  imdergo  any  material  alteration.  Tubercle  may  also  be 
infiltrated  as  opaque  puriform  matter  of  a  pale  yellow  colour,  soft,  and  without 
vascularity  (Figs.  280,  281).  The  osseous  tissue,  under  the  influence  of  this 
disease,  often  becomes,  as  Ndlaton  observes,  more  condensed  than  natm-al,  the 
cells  being  obliterated  so  as  to  resemble  the  compact  substance  of  bone.  In 
some  cases  it  may  continue  thus  clironically  thickened  and  indurated  ;  but  in 
other  instances  the  tuberculous  inflammation  will  give  rise  to  rapid  and 
destructive  inflammation  of  the  surrounding  osseous  tissue,  which  becomes 
excessively  vascular,  and  cnunbles  do^vn  into  a  carious  state,  witli  some 
necrosed  masses  intermixed.  In  other  instances,  as  is  not  unfreqnently  ob- 
served in  some  of  the  fonns  of  caries  of  the  spine,  or  of  white  swelling,  slow 
suppuration  takes  place  in  the  interior  of  the  bone  ;  and  on  the  sides  or  m  the 
centre  of  the  abscesses  thus  formed,  hardened  and  white  ivory-lookmg  masses 
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and  knobs  of  osseous  tissue  may  be  seen  to  be  deposited  ;  tbese  apparently 
consisting  of  tuberculous  bone  that  has  \xndergone  some  special  modilication  of 
structure.  All  these  changes,  with  the  exception  of  that  described  as  the  grey 
infiltration,  appear  to  be  due  rather  to  chronic  inflammatory  changes,  accom- 
panied by  an  impaired  nutrition  and  im- 
perfect attempts  at  repair,  than  to  the 
development  of  a  distinct  new  formation 
derived  from  the  pre-existing  tissue  by  cell 
prolification.  Virchow  proposes  the  name  of 
scrophulous  osteomyelitis,  as  more  truly  ex- 
pressing the  conditions  present  in  these  cases 
than  that  of  tubercle,  wliich  he  would  limit 
to  the  following  variety. 

Tubercle  of  bone,  in  the  limited  sense  in 
which  this  term  is  here  employed,  is  un- 
doubtedly a  rare  affection.     True  miliary  tu.-      Fig.  282.— CeUs  of  Osseous  Tubercle, 
bercle  in  the  form  of  grey  granulations,  which 

undergo  cheesy  changes,  and  lead  to  softening  and  necrosis  of  the  parts  around, 
is  occasionally  found  in  the  cancellous  tissue  of  the  epiphyses,  or  more  com- 
monly in  the  spongy  structures  of  the  bones  of  the  tarsus  (Billroth).  It  is 
absolutely  impossible  to  form  any  exact  diagnosis  of  the  nature  of  the  changes 
going  on  in  the  bone,  which  can  only  be  determined  by  an  examination  of  the 
conditions  of  the  other  organs.  There  can,  however,  be  no  doubt  that  the  bones 
of  young  people,  the  subjects  of  tuberculous  disease  in  the  restricted  sense  of 
the  term,  are  very  liable  to  become  affected  with  caries  from  very  slight  causes. 
In  fact,  in  botb  struma  and  tubercle  nutritive  functions  are  imperfectly  per- 
formed, and  tissues  formed  rmder  these  influences  readily  suffer  when  put  to 
any  severe  trial. 

Treatment. — The  treatment  of  tubercle  of  bone  resolves  itself  into  that  of  its 
effects.  As  its  existence  cannot  be  recognised  except  by  the  changes  which  it 
induces  in  the  bone,  the  treatment  must  be  directed  exclusively  to  these.  Thus, 
if  it  occasion  circvunscribed  abscess,  this  must  be  opened  :  if  caries,  the  diseased 
cavity  and  tissue  must  be  scooped  out,  or  removed  in  accordance  with  the  prin- 
ciples already  laid  down  ;  and  if  disease  of  the  neighbouring  articulations 
result,  it  must  be  managed  in  the  way  that  wiU  hereafter  be  explained. 

It  is  of  importance,  however,  to  recognise  the  dependence  of  these  various 
aff'ections  of  the  bones  on  a  scrofulous  or  tubercidous  constitutional  state,  as  it  is 
specially  necessary  in  these  conditions  that  suitable  measures  should  be  adopted 
for  the  removal  of  the  cause.  Thus,  good  food,  sea  air,  the  administration  of 
iron,  of  the  iodides,  and  cod-liver  oil,  will  form  most  important  elements  in  the 
treatment  ;  and  without  these,  indeed,  it  cannot  be  brought  to  a  successful 
termination.  The  progress  of  these  cases  is  generally  excessively  tedious. 
Stanley  gives  two  years  as  the  time  required  for  a  strumous  bone  to  recover 
itself ;  and  in  very  many  instances  this  period  may  even  be  exceeded.  In 
this,  as  in  all  other  chronic  inflammatory  affections  of  the  bone,  it  is  of  con- 
siderable moment  to  continue  the  means  of  cure  until  the  disease  is  fully 
recovered  from  ;  for  relapse  will  occur  with  special  readiness  in  the  tubercular 
affections,  if  the  patient  be  allowed  to  xise  the  diseased  limb  or  part  too  soon. 

TUMOURS  OF  BONE. 
Exostosis.— By  exostosis  is  meant  the  growth  of  a  bony  tumour  from  some 
of  the  osseous  structures  of  the  body.    The  causes  that  immediately  give  rise 
to  this  disease  are  usually  extremely  obscure.    There  can  be  no  doubt  that,  in 
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some  instances  it  is  predisposed  to  by  syphilis,  scrofula,  or  cancerous  affections  ; 
and  that  in  other  cases,  again,  it  is  hereditary  ;  but,  in  general,  it  occurs  wthout 
any  distinct  or  appreciable  exciting  cause.  It  chiefly  occurs  m  the  young, 
developing  itself  about  the  age  of  puberty.  Exostosis  appears  to  origmate  m 
two  ways;  being  either  primarily  formed  and  deposited  as  true  bone;  or  m 
other  cases  being  the  resulb  of  the  ossification  of  an  enchondroma. 

Exostoses  are  of  two  lands— the  one  hard  and  compact,  the  other  softer  and 
more  spongy    The  hard,  or  Ivory  Exostosis,  is  a  structure  that  differs  both  in 
appearance'' and  composition  from  true  bone.    It  is  extremely  compact  and 
white  having  a  granular  section  closely  resembling  that  of  ivory,  and  presentmg 
somewhat  radiating  fibres,  but  possessing  a  true  bony  structure,  Haversian  canal, 
iacunce   and  lamellse.     In  chemical  composition,  it  is  found  to  differ  from 
healthy  bone  in- containing  more  of  the  phosphate  and  less  of  the  carbonate  of 
lime  and  also  in  the  proportion  of  animal  matters  being  smaUer.    This  kind  of 
exostosis  principally  grows  from  the  flat  bones,  and,  as  it  is  generaUy  of  small 
size,  seldom  produces  much  inconvenience,  unless  it  project  into  and  compress 
important  parts.    Thus,  Cloquet  relates  the  case  of  a  tumour  of  this  kind 
arowinc.  from  the  pubic  bone,  and  perforating  the  bladder  ;  and  it  is  occasionally 
found  to  project  into  the  orbit,  or  from  the  inner  table  of  the  skull,  upon  the 
brain    When  exostosis  is  left  to  itself,  it  becomes  stationary  after  a  time.  In 
some  instances  it  has  been  known  to  necrose,  and  to  slough  away,  as  it  were 
from  the  parts  in  which  it  has  been  situated.    Of  this  termination  Hilton  and 

Boyer  relate  instances.  ■,      n  • 

The  Svonqy,  Cancellous,  or  Gellular  Exostoses  grow  rapidly,  often  attain  a  consi- 
derable size,  and  are  very  commonly  multiple.  Exostoses  of  this  form  are  usually 
primarily  enchondromatons,  and  are  not  imfrequently  found  covered  with  a  thm 
layer  of  cartilage,  which  appears  to  precede  their  development.  When  numerous 
they  wiU  often  be  found  to  be  somewhat  symmetrical  in  their  arrangement. 
Not  unfrequently  they  stretch  across  from  one  bone  to  another,  bridging  over 
ioints,  and  thus  giving  rise  to  anchylosis  :  in  shape  they  vary  greatly,  some- 
times being  globular,  at  others  spinous  ;  in  structure  and  chemical  composition 
they  are  identical  mth  cancellated  bone.  Their  most  common  seats  are, 
according  to  Billroth,  the  tibia,  fibula,  and  humerus  .  ^x,-  v  ...l 

The  Symvtoms  of  exostosis  are  simply  those  produced  by  a  hard,  thick,  and 
slowly  -rowing  tumour,  connected  mth  a  bone  and  pushmg  forwards  the  soft 
parts  covering  it.  In  many  cases  it  produces  serious  inconvenience  by  its  pres- 
sure, either  upon  neighbouring  organs  or  mucous  canals ;  or  it  may  occasion 
ulceration  of  the  skin  lying  above  it.  _      _  . 

Treatment.-li  an  exostosis  be  so  situated  as  to  occasion  mconvemence  or 
deformity,  it  will  be  necessary  to  remove  it ;  and  as  it  is  a  local  disease,  there  is 
no  fear  of  its  return,  provided  this  be  fully  done.    If  however,  the  whole  of  it 
b  not  taken  away,'ii  may  grow  agahi  ;  and  Stanley  accordmgly  ^'^'^-^^l 
that  if  it  be  so  situated,  as  upon  the  skull,  thaf  its  base  ^-^^^-^ ^'^^'^^^'^^^ 
potassa  fusa  or  nitric  acid  should  be  applied  to  the  part  that  is  left,  so  as  to  pro- 
uce  exfoliation  of  it.    The  removal  of  these  tumours  is  best  eflected  by  a 
tyVor   lL  saw,  or  cutting  pliers.    I-ome  situations  as  when  c  o^^^ 
ioints  or  sprin-inc.  from  the  cervical  vertebrae,  they  cannot  be  interfered  with , 
oti™  as  occasionally  happens  in  the  neighbourhood      he  orb  ^ 
their  density  and  hardness  may  be  such  that  the  saw  •^^^Y.^^'^^JJ^^J  '^^^^l 
through  them.    There  is  one  variety  of  exostosis  ^-}''^\^';'^Z,Ztl 
attention.    It  is  that  form  of  the  disease  which  ^^ZT^^^, 
of  the  ungual  phalanx  of  the  gmat  toe.    ^^^^^^^^^^  the  nail 
usually  about  half  as  large  as  a  cheny,  projecting  umlei  oi  u  j 
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and  gnang  rise  to  miicli  paiii  and  inconvenience  in  walking.  Dupuytren, 
who  fii-st  described  this  peculiar  variety  of  the  disease,  has  pointed  out  the 
treatment  proper  for  it,  which  consists  in  exposing  it  by  a  double  elliptical 
incision,  and  cutting  it  off  ^vith.  the  scalpel,  or  a  small  pair  of  pUers,  \vithout 
amputating  the  toe. 

There  is  a  species  of  bony  growth,  called  Osteoma,  consisting  of  an  imiform 
elongated  mass  of  new  bone,  deposited  on  some  of  the  osseous  surfaces,  some- 
what resembling  a  node,  and  differmg  from  ordinary  exostosis  in  not  being 
pedimculated.  This  does  not  admit  of  removal,  and  is  not  amenable  to  any 
treatment. 

Enchondromatous  or  Osteo-Cartilaginous  Tumours  are  often  met  with. 
These  have  abeady  been  described  when  speaking  of  enchondroma  and  its  patho- 
logy (P-  543,  vol.  i.),  and  need  not,  consequently,  be  more  than  adverted  to  here. 
They  usually  require  resection  or  amputation  of  the  affected  bone,  according  to 
the  attachments  and  size  of  the  growth  ;  but  Stanley  states  that  in  some  cases, 
where  the  cartilaginous  tumour  of  bone  is  of  small  size,  it  may  be  influenced 
and  eventually  dispersed  by  the  local  application  of  iodine  and  merctiry. 

Cystic  Tumours  of  bone  of  various  kinds  are  commonly  included  under  the 
terms  Osteosarcoma  and  Spina  Ventosa.  The  former  term  proj)erly  belongs  to 
the  variety  of  tumour  mentioned  under  this  head  in  the  Chapter  on  Tumours 
(p.  545,  vol.  i.);  but,  having  also  been  occasionally  applied  to  various  other  solid 
growths,  whether  of  a  fatty,  fibroiis,  gelatinous,  or  cartilaginous  character,  as 
well  as  to  various  kinds  of  malignant  tumour  springing  from  bones,  it  has 
occasioned  much  confusion  in  the  pathology  of  these  affections. 

Structure. — The  cystic  ttmiours  of  bone  have  been  well  described  by  Nelaton. 
They  consist  of  cysts,  having  various  kinds  of  fluid  and  solid  contents.  The 
cysts  may  be  tmilocidar,  and  these  are  commonly  fUled  with  solid  matter  ;  or 
multQoculax,  and  they  then  contain  fluid. 
The  solid  masses  are  usually  of  a  fibro-cellular 
or  fibro-cartilaginous  character,  filling  up  com- 
pletely the  cavity  in  which  they  are  situated, 
and  often  attaining  a  very  considerable  size. 
They  occur  principally  about  the  jaws,  and 
articular  ends  of  long  bones,  especially  the 
humerus,  the  femur,  and  the  tibia.  The  cysis 
with  jluid  or  semi-fiuid  contents  attain  a  much 
larger  size  than  the  last,  being  often  met  with 
as  large  as  a  cocoa-nut  or  a  foetal  head.  On 
a  section  of  them  being  made,  they  are  foimd 
to  be  composed  of  multilocular  cysts,  each 
cavity  having  distinct  walls,  and  often  com- 
municating -with  others.  The  fluid  contained 
within  these  cysts  is  of  various  characters,  thin 
and  serous,  sero-sanguinolent,  viscid,  or  dark 
coloured,  often  associated  with  masses  of 
fibrous  tumour,  appearing  as  if  it  proceeded 
from  the  central  softening  of  these  large 
growths.    The  same  situations  are  affected  by 

the  compound  as  by  the  single  cysts,  but         ^^^'"End  of  Fomur'^  °^  Lower 
they  are  also  met  with  in  the  shafts  of  long 

bones.  From  whatever  part  they  proceed,  their  walls  are  composed  of  expanded 
bone,  not  imiformly  thinned,  but  thickened  and  nodulated  at  various  parts, 
whilst  it  is  perforated  at  others  (Fig.  283).  * 
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These  cystic  tumours  principally  occur  in  adults,  heing  rarely  met  ^vith  in 
children.  They  constitute  smooth,  round,  or  oval  growths,  increasing  slowly, 
hut  steadily,  with  little  or  no  pain  ;  the  skin  covering  them  being  of  the  normal 
colour,  and  the  veins  usually  blue,  enlarged,  and  tortuous.  Wh&n  a  certain 
size  has  been  attained,  so  that  the  shell  of  bone  is  expanded  into  a  very  thin 
lamella  and  before  it  is  perforated,  pressure  on  the  tumour  occasions  a  peculiar 
crackling  or  rustling  noise,  like  that  produced  by  pressing  together  a  broken 
egg-shelf,  or  the  crackling  of  tin-foil.  Under  this,  the  elasticity  or  even  semi-fluc- 
tuation of  the  tumour  may  be  felt.  This  fluctuation  is  particularly  marked  after 
a  time,  when  the  osseous  envelope  has  become  still  more  expanded,  or  is  partially 
or  wholly  absorbed. 

Treatment. — ^When  the  contents  of  the  tumour  are  solid,  there  is  usually  no 
means  of  ridding  the  patient  of  it  but  by  the  removal  of  the  whole  growth  ; 
by  excision,  if  it  be  favourably  situated  for  such  procedure,  as  in  the  jaws  ;  by 
amputation,  if  in  the  limbs.  When  the  contents  of  the  tumour  are  fluid  or 
semi-fluid,  it  must,  if  large,  be  treated  in  the  same  way  as  the  solid  growths 
are  :  but  if  it  be  small,  or  if  of  moderate  size,  so  as  not  to  have  materially 
affected  the  integrity  of  the  bone,  it  may  suffice  to  remove  one  side  of  the  wall 
of  the  cyst  by  the  trephine  or  by  excision,  and  then  the  cavity  may  be  stuffed 
with  lint,  and  allowed  to  granulate,  and  its  walls  to  contract.  This  plan  has 
proved  especially  successful  in  some  of  the  cystic  tumours  of  the  lower  jaw  ; 
and  I  have  had  occasion  to  practise  it  with  success  in  a  small  cyst  forming  in 
the  outer  condyle  of  the  humerus. 

Myeloid  and  Eibro-plastic  Tumours  are  not  unfrequently  met  with  at  the 

articular-  ends  of  the  long  bones  (Fig.  284).  They 
always  develope  in  the  cancellous  structure ;  some- 
times spontaneously,  at  other  times  as  the  result  of 
a  blow  or  other  injury.  Even  when  involving  the 
shaft  of  a  bone,  they  commence  in  the  central  por- 
tion of  the  osseous  tissue,  and  expand  outwards. 
AU  the  long  and  many  of  the  flat  bones  are  liable  to 
this  form  of  disease.  It  is  most  common,  perhaps, 
at  the  lower  end  of  the  femur,  and  the  head  of  the 
tibia  ;  in  the  head  of  the  humerus,  and  the  lower 
end  of  the  radius  ;  in  fact,  in  those  portions  of 
bone  where  there  is  most  cancellous  structure.  In 
the  jaw  and  the  scapula  it  also  occurs ;  and  I  have 
amputated  the  tliigh  for  this  disease  in  the  fibula 
of  a  lad. 

The  disease  is  local  in  its  development  and 
earlier  stages,  but  has  a  tendency  to  recurrence 
after  removal,  especially  if  the  whole  of  the  affected 
bone  and  infiltrated  muscles  be  not  extirpated. 
Its  malignancy  is  proportionate  to  the  rapidity  of  its 
growth ;  and  the  more  rapid  this  is,  the  more  it  wiU 
be  found  to  partake  of  the  encephaloid  character. 
Recurrent  myeloid,  after  imperfect  extiiiwtion, 
is  always  softer,  darker,  and  more  malignant  in 
appearance  and  in  action  than  the  piimary 
deposit. 

A  myeloid  tumour,  developing  in  the  articular  end  of  a  long  bone,  may  burst 
into  the  neighbouring  joint  and  fill  tliis  up  with  its  softened  mass.  It  does 
this  by  pushing  before  it  the  incrusting  cartUages  of  the  joint.    These  are  not 


rig.  284.— Myeloid  Tumour  of 
Ijower  End  of  liutnenis  of  two 
yoars'  growth,  following  Fracturo 
of  the  C'ondyloB. 
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destroyed  or  invaded  by  the  disease ;  but,  the  bone  by  which  they  are  sup- 
ported being  disintegrated,  broken  down,  and  destroyed,  they  necessarily 
separate  and  lie  loosened  upon  the  morbid  mass. 

The  only  Treatment  that  can  be  adopted  in  cases  of  myeloid  of  the  limbs  is 
to  amputate  above  the  bone  that  is  the  seat  of  the  disease,  and  thus  to  prevent 
as  far  as  possible  the  liability  to  reciu-rence. 

Hydatids. — Ca^dties  are  occasionally,  but  very  rarely,  found  in  bones,  in 
which  large  numbers  of  hydatids  are  lodged  ;  according  to  Stanley,  both  the 
acephalocyst  and  the  cysticercus  cellulosEe  have  been  found  in  this  tissue,  but 
most  frequently  the  first.  In  these  cases  a  cyst  forms  in  the  bone,  which  be- 
comes thin  and  expanded,  resembling  the  ordinary  fluid  cystic  tumour,  but 
which,  on  examination,  is  found  to  contain  the  entozoa.  The  Treatment,  as 
Stanley  observes,  must  depend  on  the  situation  and  extent  of  the  disease  ;  if  it 
be  a  long  bone  that  is  affected,  and  it  be  much  expanded,  recourse  must  be  had 
to  amputation  ;  if  it  be  a  flat  bone,  the  cavity  must  be  scooped  out,  and  dressed 
from  the  bottom  with  stimulating  applications,  so  that  it  may  fill  with  healthy 
granulations. 

Cancer. — Malignant  Osteoid,  Osteo-cancer,  or  Osteo-cephaloma,  are  true  malig- 
nant tumours  of  bone,  constituting  very  serious  but  not  very  rare  forms  of  cancer. 
Two  distinct  forms  of  cancer  of  bone  are  included  in  tliis  disease.  In  one  form 
the  morbid  growth  is  central,  springing  from  the  medullary  canal ;  in  the  other 
it  is  perijyheral,  being  attached  to  the  compact  osseous  substance. 

In  the  central  cancer  of  bone,  the  tumour  is  found  to  grow  in  the  substance 
of,  or  to  spring  from,  the  interior  of  the  medullary  canal  of  the  bone.  It  is 
usually  situated  at  or  about  the  articular  ends,  expanding  the  bone,  which 
becomes  completely  enveloped  and  incorporated  in  the  structure  of  the  growth, 
either  in  the  form  of  osseous  rays  diverging  from  the  centre  of  the  timiour, 
or  more  rarely  as  a  thin  shell  of  bone  surrotmding  the  mass,  as  in  the  more 
simple  growths  springing  from  this  tis8u.e.  In  either  cfrcumstance,  it  is 
important  to  bear  in  mind,  this  form  of  disease  is  never  localised,  but  always 
invades  the  whole  of  the  bone.  The  freedom  of  communication  between  the 
upper  and  lower  ends  of  a  long  bone  is  so  great,  that,  as  has  been  shown  by 
Richet,  water  injected  at  one  end  exudes  in  a  few  seconds  at  the  other  ;  hence 
the  juices  of  a  malignant  structure  may  easily  traverse  the  whole  length  of 
the  bone,  and  we  accordingly  find,  on  examining  the  osseous  tissue  at  a 
distance  from  the  tumour,  that  there  are  red  patches  in  it  here  and  there 
indicative  of  its  infiltration  with  the  morbid  structure. 

In  the  peripheral  form  of  cancer  of  bone,  which  is  probably  the  most  common 
variety,  the  osseous  tissue  is  not  so  completely  invaded  ;  for,  although  the 
disease  may  be  situated  upon,  or  be  in  intimate  contact  with,  the  outer  layers 
of  the  bone,  which  are  incorporated  in  it,  it  does  not  extend  into  the  cancellous 
tissue  or  the  medullary  canal.  The  tumour  ajapears  to  spring  from  the  perios- 
teum ;  and,  after  removal  and  maceration,  stalactitic  projections  and  radiating 
fibres  may  be  traced  into  it  from  the  outer  layers  of  the  bone.  In  this  form 
of  osteo-cancer,  the  muscles  that  are  attached  to  the  affected  portion  of  bone 
wiU  often  be  found  to  be  extensively  infiltrated  with  cancer-cells. 

Structure. — These  tumours,  whether  central  or  peripheral,  are  chiefly  of  the 
encephaloid  species  of  cancer,  and  are  met  with  in  all  stages  of  development 
and  of  decay.  Encephaloid  of  bone  is  harder  and  more  fibrous  looking  than 
the  same  affection  elsewhere.  The  cancer-cell  also  is  not  so  well  marked  and 
indeed  may  be  absent  altogether.  Occasionally,  some  colloid,  and  more  rarely 
melanotic  matter  is  intermixed ;  but  scirrhus,  I  believe,  is  never  found  in 
bone. 

I.  2 
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The  accompanying  cuts  (Figs.  285—289)  illustrate  the  microscopical  appear- 
ances presented  by  cancer  of  bone. 


Fig.  285. — Longitudinal  Section  of  the  Tumour  Fig.  286.— Section  of  Infiltrated 

of  tlio  Bone  made  by  a  Valentine's  knife.  Periosteum. 
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Fig.  2S9.  —  Nu- 

Fig.  287.— Section  of  a  Haver-  *  cleated  Cells  from 

sian  Canal,  showing  the  contained  Pig.  288.— (a)  Healthy  Me-  the  Tumom' of  the 

Cells.  dulla.  (e)  Morbid  Medulla.  Boue. 

Situation. — Cancer  of  bone  most  frequently  occurs  in  the  head  of  the 
tibia  and  the  lower  end  of  the  thigh-bone  ;  occasionally  in  the  humerus 
and  in  the  jaws,  more  especially  about  the  antrum.  It  is  a  remarkable  fact, 
long  ago  pointed  out  by  Petit,  and  more  recently  insisted  on  by  Richet,  and 
which  I  have  often  had  occasion  to  verify,  that  although  the  epiphysis  may  have 
been  completely  converted  into  encephaloid  matter,  the  cartilage  of  incrustation 
and  of  the  neighbouring  joint  (Fig.  290)  never  becomes  implicated ;  although 
the  growth  may  eventually  involve  and  include  the  whole  of  the  rest  of  the 
articulation,  by  extension  to  the  capsule  and  its  soft  parts.  "When  internal 
organs  become  secondarily  affected  in  these  cases,  the  deposit  wUl  generally 
be  found  in  the  lungs. 

Symptoms— Theve  is  usually,  with  much  lancinating  pain,  a  rapidly  gro-nTug 
enlargement  of  the  bone,  having  a  globular  shape,  feeling  elastic,  and  some- 
times semi-fluctuating.  The  skin  covering  it,  at  first  pale,  mth  numerous  reti- 
culated and  blue  tortuous  veins,  afterwards  becomes  discoloured,  being  even- 
tually implicated  iu  the  morbid  mass.  In  some  cases  fracture  of  the  bone  takes 
place  at  the  affected  part  (Figs.  291,  292,  293)  ;  the  neighbouring  tissues  are 
speedily  contaminated,  the  lymphatic  glands  become  enlai-ged,  cancerous 
cachexy  sets  in,  and  the  patient  eventually  sinks.  In  other  cases,  the  disease 
being  central,  the  progress,  especially  in  the  early  stages  of  the  disease,  is  less 
rapid,  though  it  at  last  developes  itself  with  fearful  violence.  So  long  as  the 
disease  is  confined  within  the  walls  of  the  bone  it  developes  itself  but  slowly, 
and  does  not  show  much  disposition  to  affect  the  constitution.  Some  years  ago 
I  had  under  my  care  a  man  whose  thigh  I  amputated  for  cancer  of  the  head 
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of  the  tibia  ;  the  disease  had  existed  for  four  years,  eiicapsuled  as  it  were  inside 
the  head  of  the  bone,  without  contaminating  the  noiglibouriag  parts.  The 


vertical  lines— the  Periosteum  :  inside  which 
only  were  the  Osseous  Spicula  found. 


■r  V 

Fig.  291.— Osteo-cephaloma  of  the  Head 
of  the  Humerus,  with  Spontaneous  Frac- 
ture of  the  Shaft,  in  which  I  amputated 
successfully  at  the  Shoulder-joint. 

patient's  constitution  appeared  sound, 

and  he  made  a  good  recovery.  But,  when 

once  the  soft  parts  become  engaged,  the 

system  is  speedily  contaminated.  In 

some  instances  pulsation  of  a  tlirilLmg 

kind,  with  or  without  a  bloAving  murmur, 

Fig.  290.— Section  of  Osteo-cephaloma  of  is    distinctly  percen- 
Head  of  Humerus  :  Upper  End  and  Head  of  .  „  . 

Humerus  destroyed,  but  Cartilage  of  Incrus-  tlbie,  especially  m  an 
tation  unaffected.  Jumour  divided  by  white  advanced  Stage  of  the 

affection,  when  the 
vascularity  of  the  tumour  is  greatly 
increased. 

Diagnosis. — The  diagnosis  of  osteo- 
cancer  has  to  be  made  from  other 
tumours  of  bone,  and  from  aneurism. 
The  malignant  growths  of  bone  may 
readily  be  confounded  with  those 
various  forms  of  non  -  malignant 
disease  that  are  commonly  included 
under  the  term  spina  ventosa.  In 
making  the  diagnosis,  we  may 
reasonably  come  to  the  conclusion 
that  the  growth  is  cancerous,  if  it 
occur  in  early  Life  before  puberty, 
or  between  this  period  and  the  early 
adult  age  ;  if  it  increase  with  great 
rapidity,  and  with  much  pain,  espe- 
cially of  a  lancinating  character  ;  if, 
to  the  touch,  it  present  a  somewhat 
diffused  pulpiness,  with  much  elasti- 
city, great  tension,  and,  at  points,  a 
semi-fluctuating    feel  ;    and  more 

Fig  29J.— Encephaloid  of  •  n       -r   ii  •       i  ,^     I'omur,  successfully 

Shaft  of  Femur  sawn  open,  especially    li    the   Vems  be  greatly  Amputated  at  Hip- 

Spontaneou.s  Fracture.         enlarged  and  tortuous,  the  neigh-  •i"^'"'- 

bouring  lymphatic  glands  involved,  and  if  cachexy  ultimately  set  in.  These 


Fig. 
phaloid 
Femur, 


293.  —  Ence- 
of  Shaft  of 
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conditions,  differing  from  the  slow  growtli,  the  more  circumscribed  character, 
and  more  solid  feel  of  the  non-malignant  tumours,  which  have  no  tendency 
to  the  implication  of  neighboiuing  structures,  and  which  occur  at  later 
periods  of  life,  usuaUy  enable  us  to  make  the  diagnosis.  There  is  one  tumour, 
however,  viz.,  enchondroma,  which  occasionally,  in  the  rapidity  of  its  growth, 
closely  resembles  malignant  disease.  Here  the  diagnosis  is  confessedly  extremely 
difficult ;  though  the  more  solid  character,  the  less  degree  of  elasticity,  and  the 
absence  of  lymphatic  enlargement  or  implication  of  contiguous  tissues,  will  often 
enable  us  to  establish  the  true  nature  of  a  tumour  before  its  removal. 

The  diagnosis  from  cmeurism  is  necessarily  imattended  by  any  difficulty 
so  long  as  its  sac  is  perviou.s  to  fluid  blood,  and  presents  the  characters  that 
are  met  with  in  this  condition.  But  if  the  sac  have  become  consolidated  by 
the  deposit  of  stratified  laminae,  and  thus  have  assumed  the  characters  of  a 
soM  tumour,  it  may  readily  enough  be  mistaken  for  a  tumour  springing  from 
the  osseous  structure,  and  amputation  has  occasionally  been  performed  on 
this  supposition  (as  in  Fig.  237).  Pulsating  osteo-cephaloma  may  be  mistaken 
for  simple  erectile  tumour  or  for  aneurism  by  anastomosis.  In  such  cases, 
however,  the  liistory  of  the  progress  of  the  disease  will  do  more  to  elucidate 
its  true  nature  than  anything  else,  attention  being  more  especially  paid  to  the 
early  symptoms  of  the  tumour,  when  the  aneurism  was  stiU  filled  with  blood. 

Treatment.— No  means  are  of  any  avail  in.  cases  of  osteo-cancer,  except  the 
removal  of  the  diseased  part  by  amputation  or  excision.  These  operations 
are,  however,  not  very  promising,  as  there  are  few  forms  of  cancer  in  which 
the  disease  returns  more  rapidly  in  a  secondary  manner  than  in  that  of  the 
bones.  The  rapidity  of  recurrence  will,  however,  greatly  depend  upon  the 
form  of  the  disease,  or  the  time  when  amputation  is  performed,  and  on  the 
part  where  it  is  practised.  Amputation  should  always,  if  possible,  be  per- 
formed in  the  earliest  stage  of  the  disease,  before  glandiUar  or  constitutional 
infection  has  set  in.  If  the  glands  be  enlai-ged,  and  cachexy  have  already 
occurred,  little  can  be  expected  in  the  way  of  ultimate  cure :  yet  I  have  known 
cases  in  which,  even  in  these  imfavourable  circumstances,  the  patients  have 
made  a  good  recovery,  life  having  been  prolonged  for  months.  I  believe  that 
return  is  much  more  speedy  and  certain  after  amputation  in  the  peripheral 
than  in  the  central  form  of  osteo-cancer,  provided  that  in  the  latter  the  whole 
of  the  bone  has  been  removed ;  this  is  due  to  the  more  extensive  contamination 
of  the  soft  parts  ia  the  former  that  in  the  latter  case. 

The  selection  of  the  line  at  which  amputation  should  be  performed  is  of 
great  importance,  and  the  result  will  materially  depend  upon  the  judgment 
displayed  in  this.  If  the  liinb  be  removed  in  the  continuity  of  the  diseased 
bone,  there  must  necessarily  be  a  great  probability  of  a  very  rapid  return 
of  the  morbid  action  in  the  stump  ;  and  tliis  probability  amounts  to  a 
certainty  in  those  cases  in  which  the  disease  is  central,  and  in  wliich  tiie 
whole  of  the  mediiUary  canal  and  cancellous  structm-e  are  implicated,  and 
infiltrated  with  cancer.  In  cases  of  peripheral  osteo-cancer,  this  return  in 
the  same  bone  may  not  take  place  ;  indeed,  I  have  seen  one  case  of  the 
kind  in  which  the  disease  aft'ected  the  lower  end  of  the  tibia,  and  that  bone 
was  amputated  in  its  upper  third  ;  in  this  case,  after  a  lapse  of  some  months, 
fatal  recurrence  of  the  disease  took  place  in  the  pelvic  bones,  but  not  m  the 
stump.  As,  however,  the  peripheral  is  more  rare  tlian  the  central  form  of 
the  disease,  and  as  there  are  no  means  of  ascertaining  the  precise  kind  before 
removal,  the  rule,  I  think,  should  be  definite  to  amputate  at  or  above  the 
next  joint— at  the  hip-joint,  in  cancer  of  the  tliigh-bone ;  in  the  thigh,  for  that 
of  the  bones  of  the  leg  ;  and  at  the  shoulder,  when  the  upper  ai-m  is  affected. 
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When  the  lower  part  of  the  tliigh-bone,  however,  is  involved,  amputation 
through  the  trochanters  may  sometimes  be  substituted  for  disarticulation  at 
the  hip-joint,  the  latter  operation  being  so  formidable  and  so  fatal  that  the 
Surgeon  may  think  it  advisable  not  to  subject  the  patient  to  so  serious  a  risk  ; 
or  amputation  might  be  perfomied  through  the  trochanters,  and  then  the 
head  of  the  bone  extirpated  from  the  acetablimi.  In  this  way  the  severity  of 
the  operation  and  the  extent  of  incised  surface  would  be  lessened,  whilst  the 
"whole  of  the  diseased  bone  would  be  removed. 

In  the  peripheral  form  of  osteo-cancer,  however,  the  muscles  inserted  into 
the  affected  bone  often  become  speedily  contaminated  by  the  disease,  and  this 
contamination  may  spread  widely  through  the  substance  of '  any  particular 
muscle.  Hence  I  think  the  rule  in  these  cases  should  be  to  amputate  not  only 
above  the  diseased  bone,  but,  if  practicable,  above  the  origins  of  the  muscles  in 
the  neighbourhood  of  the  disease  :.  thus,  if  there  be  a  malignant  tumom?  of  the 
bones  of  the  forearm,  amputation  should  be  done  not  only  above  the  elbow- 
joint,  but  above  the  himieral  attachments  of  the  muscles  of  the  forearm. 

The  propriety  of  excision  of  some  bones,  as  of  those  of  the  face,  in  this 
disease,  must  depend  on  whether  the  morbid  deposit  is  limited  to  the  structures 
that  can  be  excised.  This  operation  can  rarely  be  advantageously  practised  in. 
malignant  timiours,  there  being  in  general  too  great  an  implication  of  the  soft 
structures  in  the  neighbourhood  to  justify  it. 

Sanguineous  Tumours  are  occasionally  met  with  in  bones.  Stanley  describes 
them  as  appearing 
under  two  forms  : — 
1.  As  timiours  com- 
posed of  a  vascular 
substance,  having 
the  general  charac- 
ters of  erectile 
tissue,  and  bearing 
on  section  a  close 
resemblance  to  cer- 
tain nsevi  (Fig.  294) ; 
tumours  of  this  kind 
may  be  removed 
without  the  liabi- 
lity to  reproduc- 
tion :   2.  As  cysts 

formed  in  the  cancellous  structure  of  a  bone,  and  containing  either  fluid  or 
coagulated  blood.  According  to  Stanley,  these  tumours  expand  the  osseous 
walls,  and  wiU  gradually  cause  ulceration  of  the  skin  and  profuse  htemorrhage. 

The  Treatment  consists  in  the  amputation  of  the  limb,  or  the  excision  of  the 
affected  bone,  as  was  successfully  done  by  Travers,  who  removed  a  clavicle 
that  was  the  seat  of  this  disease. 

OsTEo- Aneurism. — Pulsating  tumours  of  bone,  or  osteo-anem-isms,  though 
of  unfrequent  occurrence,  are  of  considerable  importance  to  the  practical 
Surgeon,  on  account  of  the  difficulty  that  often  exists  in  establishino-  a 


Fig.  294.— Aneurism  by  Anastomosis  of  one  of  the  Parietal  Boues. 


tUagnosis  between  them  and  ordinary  aneurisms.  It  is  only  of  late  years 
that  this  kind  of  disease  has  been  fully  recognised  ;  and  it  is  principally 
to  the  labours  of  Handyside,  N^laton,  Stanley,  and  Roux  that  we  owe  an 
acquaintance  with  its  characters. 

67i,aracfer3.  — Tumours  springing  from  bone,  whether  of  a  cartilaginous, 
fibrous,  or  cystic  character,  may  have  pulsation  communicated  to  them  fi-om 
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a  neighboiu-ing  artery  ;  but  the  true  pulsating  tumours  of  bone  owe  their 
pulsations  to  some  inherent  peculiarity  of  stmcture  which  appears  to  consist 
either  in  the  development  of  avascular  tissue  of  abnormal  character,  or  eke 
in  the  simple  enlargement  and  dilatation  of  the  vessels  of  the  bone.  _  In  the 
first  and  most  frequent  class  of  cases,  those  m  whach  a  new  tissue  is  deve- 
loped in  the  osseous  structure,  we  usuaUy  find  the  tumour  to  partake  of  an 
encephaloid  character;  a  creamy,  curdy  or  brain-like,  «f '  J^."^  ^^^^^^^^^i"' 
mass  is  formed  as  an  essential  and  prmcipal  constituent  of  it.    This  might 
consequently  with  propriety  be  termed  an  encepliab-osteo-aneurism.  ihis 
abnormal  mass  will  be  found  to  present  every  shade  of  transition,  from  true 
encephaloid  cancer  to  a  purely  vascular  tissue  of  an  erectile  character. 
Billroth  has  described  a  somewhat  simHar  condition  as  occurrmg  m  sarco- 
matous tumours  of  the  bones  of  the  lower  extremity,  in  which  numerous 
smaU  aneui-ismal  dilatations  existed   on  the  vessels,  formmg  a  network 
throughout  the  mass.    In  the  second  and  more  rare  form  of  the  disease, 
there  is  developed  in  the  bone  a  structure,  wHch  origmaUy,  and  m  many 
cases  throughout,  is  a  vascular  erectile  growth,  closely  resembUng  capillary 
nsevus  in  its  structure,  composed  of  an  infinity  of  bloodvessels,  mterlaxiing 
in  every  possible  way,  so  as  to  form  a  soft  reddish-yeUow  tumour     In  a 
third  form,  a  hollow  cavity  is  formed  in  the  bone,  scooped  out  of  the  can- 
cellous structure  and  fiUed  with  blood,  partly  liquid  and  partly  coagulated, 
and  having  arterial  branches  freely  opening  into  it.    The  sheU  of  bone  sTir- 
rounding  this  cavity  is  very  thin  and  expanded,  being  usuaUy  absorbed  at 
one  poi^t,  where  it  often  becomes  at  last  perforated.    This  constitutes  the 

true  aneurism  of  bone.  , 

Situation.-These  various  kinds  of  pulsatory  tumour  ot  bone  have  been 
met  with  in  almost  all  parts  of  the  body  ;  most  commonly  the  cancellous 
articular  ends  of  the  long  bones,  more  particularly  of  the  tibia,  the  radius, 
the  humerus,  and  the  femur,  have  been  foimd  affected.  The  pelvic  bones 
are  also  not  unfrequently  the  seats  of  these  growths  ;  and  they  have  been 
encoimtered  in  the  skuU  and  in  the  ribs.  _ 

Svmptoms.-ln  its  early  symptoms  an  osteo-aneurism  closely  resembles 
the  ordinary  forms  of  spina  ventosa,  being  oval  in  shape,  uniform,  and  elastic 
to  the  touch,  growing  slowly,  without  enlargement  of  the  vems  or  discolora- 
tion of  the  sHn ;  these  characters  it  possesses  in  common  with  most  other 
tumours  of  bone.    The  special  signs  by  which  it  is  individuahsed  however 
are  its  pulsation  and  bruit :  the  pulsation  is  very  distinct,  superficial,  and 
commonly  of  a  thrilling  character  ;  in  other  cases  it  is  directly  impulsive,  and 
distinctly  expansive  ;  the  bruit  is  most  usuaUy  soft  and  blowing,  but  not 
unfrequently  harsh,  loud,  and  whizzing.    In  some  cases  the  brmt  is  absent 
though  the  pulsation  continue  distinct ;  this,  according  to  Nelaton,  is  most 
frequently  the  case  in  true  osteo-aneurism.    In  the  pulsatmg  encephaloid 
form  of  the  disease,  I  have  heard  the  bruit  peculiarly  loud,  rough,  and 
superficial.    On  compressing  the  main  artery  leading  to  the  part  of  the  Imib 
in  which  the  tumour  is  situated,  aU  movement  and  bruit  commonly  cease 
in  it  and  it  lessens  in  size.    By  pressing  upon  the  tumour  when  it  is  thus 
diminished,  it  will  commonly  be  found  to  have  a  bony  margin,  with  a  centi-al 
depression,  more  especially  in  those  cases  in  which  there  is  no  encephaloid 
entering  into  its  composition,  the  growth  being  appai-ently  composed  oi 
erectile  and  expanded  osseous  tissue,  filled  Avith  fluid  blood 
however,  the  tumour  is  fed  by  several  arterial  branches,  w luch  may  be  lelt 
distinctly  pulsating  under  the  skin.    This  is  more  particularly  the  case  when 
it  occurs  upon  the  bones  of  the  pelvis  and  the  scapula,  and  then  the  bnut  and 
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pulsation  cannot  be  made  to  cease  in  it.  All  these  signs  are  commonly  some- 
what intermittent,  appearing  perhaps  in  the  earlier  stages  of  the  disease,  and 
disappearing  as  it  advances  ;  or  the  reverse  may  occur,  the  pulsation  and  bruit 
becoming  distinct  as  the  disease  increases  iii  size,  and  meets  "svith  more 
resistance  in  its  outward  growth. 

D-iagnosis.— It  is  of  considerable  importance  in  many  cases  to  diagnose  the 
different  forms  of  pulsating  tumour  of  bone  from  one  another  ;  some  being 
of  a  truly  cancerous  chai-acter,  whilst  others  appear  to  consist  of  simple 
expansion  of  the  vascular  element  of  the  bone,  with  atrophy  of  its  osseous 
substance  ;  and  consequently  the  prognosis  also  in  the  two  conditions  is  very 
different.  The  true  osteo-aneurism  has  so  many  signs  in  common  with  the 
pulsating  encephaloid  tumour  of  bone,  that  in  many  cases  it  is  almost  impossible 
to  effect  the  diagnosis  ;  yet  it  is  well  to  bear  in  mind  that  the  malignant  form 
of  the  disease  is  not  imfrequently  multiple,  occurring,  with  pulsation  and 
bruit,  in  more  situations  than  one  :  thus  I  have  seen  growths  of  this  kind, 
with  their  signs  well  marked,  springing  both  from  the  pelvis  and  from  the 
ribs.  The  true  osteo-aneurism  is  met  with  only  in  the  articular  ends  of  long 
bones  ;  whereas  the  malignant  disease,  though  commonly  occurring  in  these 
situations,  is  also  frequently  foimd  in  other  parts  of  the  body.  Besides  these, 
there  are  two  conditions  which,  in  many  cases,  will  enable  the  Surgeon  to 
determine  that  the  pulsating  tumour  is  an  osseous  aneurism  :  viz.,  the  abs^ce 
of  all  bruit,  though  the  pulsation  be  distinct,  and  the  detection  by  firm  pressure, 
after  the  tumour  has  been  diminished  by  compressing  the  artery  leading  to  it, 
of  an  osseous  margin  around  its  depressed  centre. 

From  ordinary  aneurism  the  diagnosis  of  osteo-aneurism  is,  in  many  cases, 
attended  by  almost  insuperable  difficulties.  So  great  are  these,  that  there  are 
many  cases  on  record  in  which  the  most  experienced  Surgeons  of  the  day  have 
ligatured  arteries  for  tumours  that  were  supposed  to  be  aneurismal,  but  which 
have  turned  out  to  be  pulsating  growths  connected  with  bone.  A  principal 
point  to  be  attended  to  in  effecting  the  diagnosis  is  the  situation  of  the  tumour, 
which  may  occur  away  from  the  ordinary  sites  of  aneurism,  in  parts  of  the 
body  where  there  is  no  vessel  large  enough  to  give  rise  to  such  a  disease — as, 
for  instance,  about  the  head  of  the  fibrda  or  the  side  of  the  pelvis.  Then, 
again,  its  incorporation  with  the  subjacent  bone,  the  want  of  a  distinctly  limited 
and  circumscribed  outline,  and  the  existence  in  many  cases  of  plates  of 
bone  in  the  wall  of  the  tumour — giving  rise  perhaps,  on  pressure,  to  the 
peculiar  rustling  or  crackling  sound  characteristic  of  expansive  bony  growths — 
will  enable  the  Surgeon  to  come  to  a  conclusion  as  to  the  true  nature  of  the 
trmiour.  In  this  he  will  be  further  assisted  by  its  giving  on  compression  a 
soft,  doughy,  or  spongy  feel,  or  appearing  as  a  depression  surrounded  by  an 
osseous  margin.  In  many  cases  also,  the  less  impulsive  character  of  the  beat 
of  the  tumour,  the  peculiar  shrill  and  tremulous  whiz  in  the  pulsation  and 
bruit,  will  throw  much  light  on  the  nature  of  the  disease.  But  it  cannot  be 
doubted  that,  when  tumours  of  this  kind  occur  in  some  of  the  ordinary  situa- 
tions of  aneurism,  as  about  the  brim  of  the  pelvis,  and  in  the  popliteal  space, 
the  diagnosis  is  surrounded  with  difficulties  which  no  amount  of  surgical  skill 
or  tact  may  be  able  to  overcome. 

From  ordinary  tumours  of  hone,  the  existence  of  pulsation  and  bruit  wiU 
always  suffice  to  distinguish  the  growths  rmder  consideration. 

Treatment. — Incision  into  a  pulsating  tumour  of  bone,  or  any  attempt  to 
remove  it  without  its  osseous  connections,  is  clearly  contrary  to  tlie  rules  of 
good  surgery  ;  and  when  it  has  been  practised,  the  hsemorrhage  has  been  of 
the  most  alarming  and  dangerous  character.    Resection  has  been  had  recourse 
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to  in  some  instances,  as  when  the  disease  has  been  'seated  on  the  cranial 
bones,  but  without  success.  Liston,  in  a  tumour  of  this  kind  gx'owing  from 
the  scapula,  which  he  called  "  an  ossified  aneurismal  timiour  of  the  sub- 
scapular artery,"  excised  the  greater  portion  of  the  bone  from  which  it  sprang  ; 
but  fungous  growths  reappeared  in  the  wound,  by  which  the  patient  was  at 
last  exhausted.  When  the  disease  has  proceeded  to  such  an  extent  as  to 
produce  extensive  alteration  in,  and  destruction  of,  the  tissue  of  the  bone 
affected,  amputation  of  the  limb  is  the  only  resource  left  to  the  Surgeon. 
This  operation  is  also  called  for  in  those  cases  in  which  the  disease  returns 
after  other  means,  such  as  the  ligature  of  the  artery,  have  been  practised.  In 
these  cases,  if  the  disease  partake  at  all  of  the  encephaloid  character,  the  limb 
must  be  removed  at  a  point  above  the  affected  bone. 

The  result  of  ligature  of  the  main  artery  leading  to  the  tumour  depends 
greatly  upon  the  native  of  the  growth.  When  it  is  partly  composed  of  ence- 
phaloid or  other  solid  tissue,  but  little  good  can  result  from  this  proceeding — 
the  tumour  continuing  to  increase  by  an  inherent  growth,  which  will  continue 
as  long  as  the  vitality  of  the  Ibiib  is  maintained ;  and  we  accordingly  find  that, 
in.  all  such  cases  in  which  this  operation  has  been  practised,  the  progress  of  the 
tumour  has  either  not  been  retarded,  or,  if  the  pulsations  have  been  stopped, 
and  its  size  lessened  for  a  time,  the  activity  of  the  symptoms  has  speedily 
re^jomed,  and  amputation  has  been  rendered  necessary.  When,  however,  the 
tumour  has  partaken  more  of  the  characters  of  true  osteo-aneurism,  then  a 
more  favourable  result  has  followed  the  ligature  of  the  maia  artery  of  the 
limb.  In  a  case  of  this  kind  seated  in  the  radius,  in  which  Roux  ligatured  the 
brachial  artery,  a  complete  cure  resulted.  The  same  also  occurred  to  LaUe- 
mand ;  and  in  a  patient  of  Dupuytren's,  there  was  no  return  of  the  disease  for 
six  years,  when  it  recurred,  and  amputation  became  necessary.  These  results 
are  sufficiently  satisfactory  to  justify  the  Surgeon  in  haviag  recourse  to  the 
ligature,  or  perhaps  the  compression,  of  the  mata  artery  of  the  limb,  in  those 
cases  in  which  the  tumour  could  be  ascertaiaed  not  to  partake  of  the  nature  of 
encephaloid. 
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DISEASES  OF  JOINTS. 
The  various  joints  of  the  body  may  become  the  seat  of  Inflammatory  Affec- 
tions of  an  acute  or  chronic  character  ;  of  Strumous  Disease ;  or  of  various 
other  morbid  conditions,  such  as  more  or  less  permanent  rigidity,  or  Anchylosis, 
the  formation  of  Foreign  Bodies  within  their  cavities,  or  their  Malignant 
Degeneration,  and  Neuralgia.  In  studying  these  various  articular  affections,  it 
must  be  borne  in  mind  that  a  joint  is  composed  of  a  number  of  different 
tissues;  of  synovial  membrane,  cartilage,  ligament,  bone,  and  capsule,  or 
investing  fibrous  expansion.  In  any  one  of  these  structures  the  disease  may 
primarily  begin,  though  eventually  the  morbid  action  often  spreads  to  other 
tissues  besides  that  which  was  originally  involved.  The  merit  of  having  been 
the  fii-st  to  point  out  the  true  mode  of  studying  these  affections  in  reference  to 
the  different  structures  in  which  they  have  originated,  and  to  have  set  aside 
that  coarse  pathology  which,  under  the  general  terms  of  "arthritis  and  ot 
"  white  swelling,"  confoimded  together  these  various  diseases,  is  certamly  due 
to  Sir  B.  Brodie. 
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SYNOVITIS. 

Inflammation  of  the  Si/nodal  Mmnhrane,  the  most  common  perhaps  of  all  the 
articular  atlections,  may  be  acute,  subacute,  or  chronic. 

Causes.— Whatever  form  it  assmues,  synovitis  usuaUy  results  from  exposure 
to  colli,  especially  in  rheumatic  or  sypliilitic  constitutions.  In  these  cases  it 
commonly  happens  that  more  joints  than  one  are  impUcatecI  at  the  same  time  ; 
and  the  affected  articulations  are  most  frequently  those  that  are  most  exposed 
by  having  the  thinnest  covering  of  soft  pai'ts,  and  by  being  especially  subjected 
to  ti-ansitions  of  temperatiu-e,  such  as  the  knees  and  ankles.  Injuries  of  joints, 
as  blows,  bruises,  woimds,  or  sprains,  will  also  frequently  occasion  tliis  inflam- 
mation ;  but  when  arising  from  such  causes,  it  is  usuaUy  associated  with 
inflammation  of  the  other  textures  of  the  articulation. 

Pathology. — An  imcompKcated  acute  synovitis  is  never  fatal,  we  seldom 
have  an  opportunity  of  studying  its  pathology.  It  would,  however,  appear 
from  the  examination  of  joints  in  cases  of  synovitis  from  injury,  as  weU  as 
from  the  experiments  of  Richet,  Bonnet,  and  others,  who  have  induced  trau- 
matic synovitis  in  animals,  that  there  is  in  the  first  instance  an  inflammatory 
congestion  and  vascularity  of  the  membrane,  with  loss  of  its  peculiar  satiny 
polish.  The  synovia  is  then  increased  in  quantity,  and  becomes  thin  and 
serous,  and  after  a  time  intermixed  with  plastic  matters  which  are  poured  out 
with  it.  If  the  disease  progress  favourably,  these  products  are  more  or  less 
completely  absorbed.  In  more  rare  cases,  the  vascularity  and  swelling  of  the 
synovial  membrane  increase,  imtil  at  last  it  becomes  so  turgid  and  distended 
with  blood  and  effused  fluids,  that  a  kind  of  chemosis  of  it  results  ;  a  thin, 
purulent-looking  fluid,  composed  of  granular  corpuscles  floating  in  a  serous 
liquid,  is  poured  out,  and  disintegration,  with  thinning  and  erosion  of  the 
cartilage,  and  probably  complete  destruction  of  the  joint,  ensues.  In  other 
cases,  granulations  are  thrown  out  on  the  looser  portions  of  the  membrane, 
and,  becoming  injected  with  blood-vessels,  constitute  fringed  and  villous 
membranous  expansions,  lying  upon  the  subjacent  disintegrated  and  eroded 
cartilage. 

Symptoms. — Acute  Synovitis. — The  symptoms  of  synovitis  consist  of  pain  and 
heat  of  the  joint,  with  distension  and  fluctuation  of  it.  If  it  be  large  and 
exposed,  the  pain  is  severe,  especially  at  night,  being  greatly  increased  by 
moving  or  pressing  upon  the  articulation ;  it  is  usually  sharp,  but  when  the 
disease  occurs  in  rheumatic  or  gouty  constitutions,  of  a  gnawing  character. 
In  purulent  synovitis  from  pyaemia,  it  is  u.sually  very  superficial,  indeed  almost 
cutaneous.    On  laying  the  hand  on  the  joint,  this  will  be  felt  to  be  hot. 

The  swelling  of  the  affected  joint  is  considerable,  and  evidently  depends  on 
accumulation  of  fluid  within  the  synovial  sac,  the  extreme  outline  of  which  is 
rendered  apparent  by  the  tension  to  which  it  is  subjected.  Thus  in  the  knee 
it  rises  up  high  in  the  thigh  under  the  tendon  of  the  quadriceps  extensor,  to 
the  extent  of  three  or  four  inches  above  the  upper  border  of  the  patella,  and  in 
the  elbow  under  that  of  the  triceps.  There  is  but  little  if  any  eftusion  into 
the  surrounding  tissues  ;  and  hence  the  outline  of  the  joint  can  be  distinctly 
felt,  and  undulation  perceived  in  it.  The  limb  is  usually  semiflexed,  as  giving 
the  patient  most  ease,  and  the  joint  cannot  be  moved.  The  constitutional 
febrile  disturbance  is  tolerably  severe,  especially  if  the  aflection  occui'  in  a 
rheumatic  constitution. 

Chronic  Synovitis. — The  disease,  at  first  acute,  may  terminate  in  a  siibacute 
or  chronic  form  ;  or,  subacute  at  its  commencement,  it  may  fall  into  a  chronic 
condition.    Chronic  synovitis  is  characterised  by  all  the  symptoms  of  the  acute 
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vai-iety  of  tlie  disease,  hut  in  a  less  severe  degi-ee.  Tlie  swelling  and  weakness 
of  the  joint  are  the  most  conspicuous  local  conditions.  In  some  cases,  the 
swelling  from  accumulated  serous  fluid  is  so  considerahle  as  to  constitute  a 
true  di-opsy  of  the  joint — Hydrarthrosis.  This  accumulation  of  fluid,  partaking 
in  various  degrees  of  the  characters  of  serum  and  synovia,  is  usually  preceded 
or  accompanied  by  evidence  of  synovial  inflammation  ;  but,  though  this  gene- 
rally happens,  it  is  not  invariably  the  case.  Richet,  in  particular,  has  recorded 
instances  fi-om  which  it  wovdd  appear  that  inflammation  is  not  a  necessary  or 
invariable  accompaniment  of  the  affection,  the  synovial  membrane  being  indeed 
preternaturally  white,  and  looking  as  if  it  had  been  washed  or  soddened  ;  and 
though  these  cases  are  rare,  those  that  commonly  present  themselves  to  the 
Surgeon  being  of  a  decidedly  inflammatory  character,  yet  their  occasional 
occurrence  is  suflUcient  to  establish  the  existence  of  a  jpassive,  as  well  as  of  an 
inflammatory  form  of  the  disease. 

The  presence  of  an  abnormal  quantity  of  fluid  in  the  joint  is  always  readily 
perceived  by  its  Jluctuation  and  undulation,  and  by  the  peculiar  shape  that  it 
communicates  to  the  part.  Thus  in  the  knee,  which  is  the  most  common  seat 
of  this  affection,  the  pateUa  will  be  felt  to  float,  as  it  were,  on  the  subjacent 
liquid ;  and  the  capsiile  of  the  joint  projects  distinctly  in  tliree  situations,  viz., 
on  each  side  of  the  ligamentum  patellcE,  and  above  that  bone.  In  the  elbow, 
there  is  a  soft  and  fluctuating  swelling  on  each  side  of  the  olecranon,  and  vmder 
the  tendon  of  the  triceps  ;  and  in  the  shoulder  there  is  a  general  roundness  and 
distension  of  the  articulation.  It  is  said  that,  in  some  cases,  the  distension  of 
the  joint  has  been  so  great  that  the  synovial  membrane  has  been  ruptured,  and 
the  fluid  poured  forth  into  the  siuTOimding  areolar  tissue.  In  these  cases, 
however,  it  is  probable  that  some  destructive  change  in  the  synovial  membrane 
preceded  its  rupture. 

In  some  cases  of  chronic  synovitis  distinct  crackling  wiU  be  felt  in  the  interior 
of  the  joint,  on  laying  the  hand  over  the  articulation  whilst  it  is  freely  moved. 
This  appears  to  me  to  be  due  to  the  existence  of  plastic  bands  or  deposits  in 
the  interior  of  the  joint,  through  which  the  fluid  is  pressed  by  the  articular 
movements,  and  thus  occasions  the  sensation  which  is  met  with  under  other 
but  similar  circumstances  in  enlargements  of  the  bursee,  and  in  fluid  effusions 
in  the  sheaths  of  tendons. 

Terminations. — The  termination  of  synovitis  will  depend  mainly  on  its 
cause.  When  of  a  simple  imcomplicated  character,  arising  as  the  result,  per- 
haps, of  rheumatic  influences,  it  will  in  most  cases  terminate  in  complete  reso- 
lution. In  other  instances,  however,  plastic  matter  may  be  thrown  out,  which 
either  assumes  the  form  of  warty  vegetations  or  concretions  within  the  joint,  or 
of  bands  stretching  across  its  interior  or  incorporated  with  its  capsule,  occa- 
sioning more  or  less  permanent  stiffness.  When  synovitis  arises  from  wound, 
it  usually  goes  on  to  suppuration  within  the  joint,  with  superficial  erosion  or 
disintegration  of  the  cartilage,  and  eventually,  if  the  limb  be  not  removed,  to 
complete  disorganisation  of  the  interior  of  the  articulation,  and  to  more  or 
less  complete  anchylosis.  The  same  happens  in  the  puerperal  and  pyosmic 
inflammations  of  joints  ;  in  which  cases  the  morbid  action  comniencing  on  the 
synovial  membrane  extends  downwards  to  the  cartilages,  eventually  destroying 
them. 

The  chronic  or  subacute  synovitis  and  hydrarthrosis  usually  terminate 
favourably  ;  but  occasionally,  more  particularly  in  strumous  constitutions,  the 
disease  runs  on  to  suppurative  desti-uction  of  the  jomt.  This,  however,  is 
rare  ;  yet  its  occurrence,  in  some  instances,  should  make  the  Surgeon  careful 
not  to  confound  the  fluctuation  of  serous  accumulation  -ndth  that  of  purulent 
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collection.  In  the  latter  instances,  the  symptoms  of  inflammation  will  always 
have  preceded. 

Treatment.— The  treatment  of  synovitis  depends  partly  on  the  severity  of 
the  symptoms,  and  partly  on  the  caxise  of  the  disease.  If  a  joint  have  been 
injured,  and  sjoiovitis  he  apprehended,  or  indeed  have  commenced,  no  treatment 
will  he  foimd  more  efficacious  than  the  continued  application  of  ice  in  India- 
rubher  bags  of  sufficient  size  to  envelope  the  whole  of  the  joint.  In  this  way 
the  inflammation  may  often  be  checked  or  completely  arrested,  the  joint  being, 
of  course,  kept  at  the  same  time  perfectly  at  rest  on  a  splint  or  in  a  sling. 
Should  the  disease  have  made  progress,  and  should  the  ice  fail  in  arresting  it, 
then,  if  the  patient  be  young  and  strong,  the  free  and  repeated  application  of 
leeches  to  the  inflamed  articulation,  followed  by  fomentations  and  accompanied 
by  perfect  rest  of  the  part  on  a  splint,  or  on  pillows  properly  arranged,  will  be 
the  most  useful  treatment.  At  the  same  time,  saline  purgatives  with  antimony 
must  be  given,  and  the  patient  kept  on  a  low  diet. 

If  the  disease  be  of  a  rheumatic  character,  leeches  must  be  applied,  followed 
by  hot  fomentations,  and  rest  of  the  part  in  the  elevated  position  ;  at  the  same 
time  colchicum,  with  salines,  if  there  be  much  febrile  disturbance,  and  in  com- 
bination with  Dover's  powder,  if  there  be  much  pain  at  night,  should  be 
administered.  In  some  instances,  where  colchicum  disagrees,  great  benefit  will 
result  from  the  administration  of  Dover's  powder  and  calomel,  in  small  but 
frequent  doses.  When  the  disease  is  of  sT/pliilitic  origin,  leeches  are  not  often 
reqiLired  ;  but  the  application  of  blisters,  foUowed  by  calomel  and  opiiun,  will 
be  attended  with  marked  success. 

When  the  synovitis  is  subacute  or  chronic,  the  same  principles  of  treatment 
must  be  adopted,  modified  according  to  the  intensity  of  the  afi'ection.  In  these 
forms  of  the  disease,  rest  is  perhaps  the  most  important  element  in  the  treat- 
ment, everything  else  proving  nugatory  unless  this  be  attended  to  ;  the  limb  is 
usually  best  fijced  by  leather  splints,  buckled  on  so  that  they  may.  be  removed 
in  order  to  make  the  necessary  applications  to  it.  In  these  cases,  repeated 
blisterings  over  the  whole  of  the  joint  constitute  perhaps  the  most  useful  local 
means  that  we  possess  ;  in  a  more  advanced  stage,  counter-irritation  by  means 
of  stimulating  embrocations,  together  with  douches,  either  of  warm  sea-water 
or  of  some  of  the  sulphurous  springs,  such  as  those  of  Aix,  or  Bareges,  will 
prove  most  useful ;  and  when  all  infiammatory  action  has  been  subdued,  and 
weakness  of  the  joint  merely  is  left,  the  joint  should  be  properly  strapped  with 
soap-plaster,  spread  upon  leather.  Amongst  the  internal  remedies  likely  to  be 
of  most  service,  may  be  mentioned  the  iodide  of  potassium,  either  alone,  or  in 
some  bitter  infusion. 

In  hydrarthrosis,  rest  and  repeated  blistering  will  usually  promote  the  removal 
of  the  fluid.  In  addition  to  this,  the  employment  of  pressure  and  friction,  with 
absorbent  remedies,  as  the  iodine  or  mercurial  ointment,  conjoined  with  the 
internal  administration  of  the  iodide  of  potassium  or  a  mild  mercurial  course, 
will  often  prociu-e  the  absorption  of  the  fluid.  If  these  means  fail,  we  have  a 
very  powerful  method  of  cure  at  oiu:  command  in  the  injection  of  the  joint 
with  tincture  of  iodine.  This  plan,  a  sufficiently  bold  one,  has  been  much 
employed  by  Jobert,  Velpeau,  and  Bonnet.  These  Surgeons  used  the  tincture 
diluted  with  two  or  three  parts  of  water.  A  small  trochar  is  introduced  into 
the  joint,  a  moderate  quantity  of  the  serous  fluid  is  let  out,  but  not  all,  and 
then  a  corresponding  quantity  of  the  iodine  solution  is  thrown  in  ;  and  after 
being  left  for  a  few  minutes,  is  allowed  to  escape.  Inflammation  of  the  joint, 
which  is  a  necessary  result  of  this  procedure,  comes  on.  This  is  then  treated 
by  ordinary  antiphlogistic  means,  and,  according  to  the  statements  of  the 
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French  Surgeons,  has  in  no  case  heen  foUowed  by  any  serious  consequences  hut 
in  several  instances  hy  a  complete  cure  without  anchylosis  ;  a  new  and  healthy 
action  having  heen  imprmted  on  the  synovial  memhrane.    This  mode  of  treat- 
ment does  not  appear  hitherto  to  have  met  with  much  support  m  this  country  ; 
yet  it  certainly  deserves  a  trial,  though  recourse  should  not  lightly  he  had  to 
it  as  it  is  evident  that  the  induced  inflammation  might  exceed  the  expected 
liiiits.    In  one  case  of  hydrarthrosis  of  the  knee,  in  an  old  man  m  which  I 
employed  it  about  six  ounces  of  thin  synovia  were  drawn  off,  and  a  drachm  ot 
strong  tmctiL.'e  of  iodine  was  injected  into  the  joint.    Slight  inflammation  only 
ensued;  and  the  disease,  which  was  of  two  years'  standing,  was  completely 
cured  '  The  chief  points  that  appear  to  require  attention,  are  that  no  inflam- 
mation he  going  on  at  the  time,  there  being  no  tenderness  or  pain  in  moving 
the  joint,  the  effusion  being  quite  passive,  and  of  a  very  chronic  character  ; 
and,  above  all,  that  no  aii-  be  aUowed  to  enter  with  the  injected  fluid.  After 
dropsy  of  the  joint  has  been  removed,  the  articulation  is  usuaUy  left  weak  for 
some  length  of  time,  in  consequence  of  the  stretching  to  which  its  ligaments 
have  been  subjected :  here  cold  douches  and  an  elastic  bandage  will  constitute 
the  best  mode  of  treatment. 

ARTHKITIS. 

Simple  Acute  and  Chronic  Aethritis.— By  Arthritis,  in  its  simple  form, 
is  meant  inflammatory  disease  of  an  acute  or  chronic  kind  of  the  whole  or 
greater  part  of  the  structures  that  enter  into  the  formation  of  a  jomt.  iUis 
affection  may  commence  in  the  synovial  membranes,  and  then  spread  to  the 
other  articular  tissues  ;  or  it  may  begin  in  the  cartilages  or  hones.  _ 

Diseased  action  is  very  seldom  primarHy  set  up  in  the  hgaments  of  the  jomt ; 
though  these  structures  commonly  become  elongated,  softened,  and  destroyed, 
as  a  consequence  of  other  forms  of  articular  disease.  But,  though  prunaxy 
inflammation  of  the  Ugaments  is  so  rare  an  affection  as  to  have  been  demed  by 
many  vet  it  certainly  does  occasionally  occur.  This  is  especially  seen  m  the 
hip-ioint,  where  the  inflammatory  affection  may  commence  m  the  round  liga- 
ment ;  iiustrative  of  which  there  is  a  very  beautiful  model  in  the  University 

CoUege  Museum.  ^     „  .     ...     ,i  . 

Inflammation  may  commence  in  the  fibrous  capsuU  of  the  jomt  :  this  we 
fmd  more  particularly  to  be  the  case  when  the  affection  is  of  a  rheumatic 
character  •  in  these  cases  inflammation,  running  into  suppm-ation  and  slough 
"  sUcture,  win  commonly  spread  to  the  internal  parts.  In  some 
instances,  this  form  of  disease  gives  rise  to  the  deposition  of  masses  and 
layers  of  bone  in  the  areolar  structures  outside  the  articulation. 

Causes -In  some  instances,  acute  necrosis  of  the  shaft  of  one  of  the  long 
bones  as  of  the  tibia,  wiU  extend  to  the  epiphysis,  and  thus  rim  on  to 
deSctive  action  in  the  terminal  articulations,  the  cartilages  becoming  under- 
SnS  tftened,  and  perforated.  It  not  unfrequently  happens  that  t^e  ailhntic 
Ssease  is  a  re  iilt  of  a  morhid  condition  of  the  a^cular  ends  of  the  long 
bones  or  of  those  short  bones  that  enter  into  the  formation  of  the  joint ; 
?Ms  we  speciaUy  see  in  diseases  of  the  foot,  of  the  elbow,  of  the  knee,  and 
Mp  -  but  it  is  a  condition  which,  I  believe,  may  occur  m  any  joint.  The 
tn^s  usudly  become,  in  the  first  instance,  the  seat  of  tuberciilous  nifil  a- 
tion  th  riuns  into  'unhealthy  suppuration  which  gives  nse  to  -r.s^^^^^ 
limited  necrosis  (Fig.  295  a);  as  the  diseased  action  "Pl^f  ^.^  /^^j';' 
surface,  the  incrusthig  cartilage  becomes  loosened  and  f  ^^^^^'  ^ 
same  time  gi-adually  disintegrates  and  ^^-^^  P^^f  ^f^.f  ^  Le  1^  ent 
tion  in  it  bemg  arrested  or  modifled  by  the  morbid  state  oi  j 
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Fig.  295. — Caries  of  Head  of  Tibia  : 
foration  of  Cartilage. 


Per- 


bone.  When  once  the  cai-tilage  becomes  affected,  the  whole  of  the  interior  of 
the  joint  speedily  suppurates,  and  is  destroyed.  In  other  cases,  inflainanatory 
congestion,  but  without  the  formation  of 
tuberculous  matter,  takes  place  in  the 
articular  ends,  which  become  somewhat 
expanded  ;  and  then,  without  any  sup- 
puration occurring  in  the  osseous  struc- 
ture, the  cartilage  gradually  separates  or 
peels  off,  and  becomes  softened  and 
necrosed.  This  condition  is  often  met 
with  in  disease  of  the  tarsal  articula- 
tions. 

Arthritis  commonly  results  from  wounds 
of  joints  or  injuries,  such  as  sprains  and 
fractures  occurring  in  their  vicinity,  more 
particularly  in  young  people,  and  in  those 
of  a  lymphatic  constitution.  It  also  oc- 
curs as  a  not  unfrecLuent  accompaniment 
o£pycemia  (vol.  i.  pp.  514,  516,  522),  and  of 
some  of  the  morbid  conditions  of  the  puer- 
peral state.  The  puerperal  inflammation  of  joints  is  of  a  very  destructive 
character,  most  generally  speedily  terminating  in  suppurative  disorganisa- 
tion. One  or  several  joints  may  be  affected,  and  the  knee  is  the  one  that 
I  have  seen  most  frequently  and  seriously  involved.  Puerperal  arthritis 
probably  depends  upon  a  purulent  infection  of  the  blood,  the  result  of  uterine 
phlebitis.  Arthritis  not  unfrequently  occurs  as  a  consequence  of  scarlatina ; 
and  I  have  especially  seen  the  knee-joint  affected  in  a  destructive  manner  after 
this  disease.  In  some  forms  of  albuminuria  there  is  also  a  great  tendency  to 
inflammation  of  the  joints  ;  and,  indeed,  I  have  so  frequently  seen  that  form  of 
renal  dropsy  which  follows  scarlet  fever  accompanied  by  serious,  sometimes 
destructive,  inflammation  of  some  joint,  as  almost  to  look  upon  one  condition  as 
the  sequence  of  the  other. 

In  old  people,  acute  disorganising  arthritis  is  occasionally  set  up  without  any 
injury  or  other  external  exciting  cause.  I  have  in  this  way  seen  the  joints 
of  the  foot,  the  ankle,  and  the  stemo-clavicular  articulation  rapidly  destroyed, 
■with  great  local  inflammatory  excitement,  and  severe  constitutional  disturbance 
of  a  low  form.  These  attacks  are  often  mistaken  in  the  first  instance  for  gout ; 
but  the  rapidity  of  the  disorganising  action,  the  formation  of  pus  within  and 
around  the  joint,  the  necrosis  of  the  contiguous  bones,  and  the  separation  of  the 
incrusting  cartilages,  all  indicate  the  different  nature  of  this  affection  ;  which,  so 
far  as  the  joint  itself  is  concerned,  is  incurable,  and  which  may  terminate  in 
the  loss  of  the  patient's  life. 

Symptoms. — The  symptoms  of  arthritis  that  are  most  marked  are  the  pain, 
heat,  swelling,  and  peculiar  position  of  the  joint.  The  pain  is  often  severe, 
tensive,  and  throbbing  :  so  acute  is  it  sometimes,  that  the  patient  screams  with 
agony ;  he  cannot  bear  the  bed  to  be  touched,  the  room  to  be  shaken,  or  the 
slightest  movement  communicated  to  the  limb,  any  attempt  at  examination  of 
the  joint  in  such  cases  being  attended  with  insiipportable  agony.  There  are 
usually  nocturnal  exacerbations,  and  the  pain  is  commonly  referred  with 
especial  severity  to  one  particular  spot  in  the  joint ;  thus  it  is  generally  felt  at 
the  inner  or  under  side  of  the  knee-joint,  and  at  the  outer  aspect  of  the  Irip. 
The  heat  of  the  diseased  joint  is  considerable,  and  is  often  accompanied  vnth. 
more  or  less  superficial  redness.    The  swelling  is  uniform,  involving  the  whole 
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of  the  articvilation,  and  not  in-ojecting  at  certain  parts  of  it,  as  when  the 
sjTiovial  memljrane  alone  is  affected  ;  it  is  generally  not  very  considerable,  and 
has  a  soft  and  doughy,  rather  than  a  fluctuating  feel.  As  the  disease  advances, 
however,  the  swelling  generally  increases  suddenly,  and  to  a  considerable 
extent  either  in  consequence  of  the  irritation  of  the  synovial  membrane,  or  of 
the  accumulation  of  pus  within  or  around  the  joint.  In  many  cases  the  synovial 
membrane  gives  way,  and  the  pus  from  the  interior  of  the  joint  becomes  widely 
diffused  through  the  muscular  interspaces  of  the  limb,  forming  enormous 
abscesses  and  long  sinuous  tracts.  The  position  of  the  affected  limb  is  peculiar, 
and  that  attitude  is  insensibly  adopted  in  which  the  patient  wiU  have  the 
greatest  amount  of  ease  ;  thus  the  knee  is  semiflexed  and  turned  outwards,  the 
thigh  is  adducted,  and  the  elbow  is  bent.  Spasms  or  starlings  of  the  limb,  often 
of  a  very  sharp  and  painful  character,  come  on  at  times  ;  more  particularly  at 
night.  Just  as  the  patient  is  faUing  off  to  sleep,  they  wake  him  up  with,  a 
feeling  of  alai-m,  and  are  often  very  distressing.  The  constitutional  disturbance 
is  very  severe,  and  of  an  actively  febrile  type. 

As  the  disease  progresses,  suppuration  takes  place  within  the  joint,  which 
becomes  hot  and  red,  with  a  good  deal  of  throbbing  pain,  and  at  last  fluctiiation 
is  perceived  where  the  coverings  are  thinned.    In  some  cases  the  suppuration 
occurs  with  very  great  rapidity,  and  luxation  of  the  head  of  the  bone  takes 
place.    In  other  cases  the  synovial  membrane  and  capsule  of  the  joint  give 
way  without  any  looseness  of  ligaments  or  displacement  of  bones,  pus  becomes 
infiltrated  into  the  areolar  tissue  around  the  joint,  an  abscess  forms  externally 
to  the  articulation,  and  extensive  purulent  collections  become  diffused  through 
the  limb.  As  the  joint  becomes  loosened  by  the  destruction  of  its  ligaments,  the 
bones  become  mobile,  and  grate  against  one  another  where  the  incru  sting  car- 
tilage has  been  removed,  thus  giving  rise  to  very  severe  suffering.    The  carti- 
lages may,  however,  in  some  cases  be  very  extensively  destroyed,  and  yet  no 
grating  takes  place  ;  this  is  owing  either  to  the  destructive  action  being  limited 
to  the  edge  of  the  incrusting  cartilage,  the  opposed  surfaces  being  sound,  or  else 
to  the  interior  of  the  articulation  being  fiUed  up  with  plastic  matter  after  the 
removal  of  the  cartilages.    But  though  abscess,  either  within  the  joint  or 
external  to  it,  usually  forms  when  the  bones  grate  and  the  cartilage  dismte- 
grates,  yet  it  occasionally  happens  that  these  conditions  take  place— those 
symptoms  that  are  indicative  of  the  erosion  of  the  cartilage,  such  as  painful 
startings  of  the  limb,  grating,  and  preternatural  mobility  of  the  jointr-and  yet 
no  abscess  forms  ;  aU  the  symptoms  subsiding  under  proper  treatment,  and  the 
joint  recovering,  though  perhaps  with  a  certain  degree  of  anchylosis.    But  the 
reverse  may  also  take  place.    Suppuration  may  take  place  in  a  joint,  either  as 
the  result  of  pyemia  or  of  injury,  the  synovial  membrane  and  the  capsule  may 
give  way,  extensive  infiltration  of  pus  into  the  deep  areolar  planes  of  the  limb 
may  occur,  and  yet  no  laxity  of  ligament,  no  preternatural  mobility  of  the 
bones,  no  grating  of  the  osseous  surface,  indicate  the  disorganisation  of  the 
articulation  which  is  in  progress.    This  condition  may  occur  in  any  joint ;  I 
have  most  frequently  met  with  it  in  the  knee.  There  the  upper  andnsuaUy  the 
outer  part  of  the  capsule  generally  gives  way,  and  the  pus  diffuses  itself  deeply 
through  the  muscles  of  the  limb,  sometimes  between  the  periosteum  and  the  bone 
even.  In  these  cases  the  thigh  swells  greatly,  the  Hmb  becomes  cedematous,  and 
a  deep  and  obscure  sensation  of  fluctuation  may  perhaps  be  felt,  more  especially 
towards  the  outer  and  lower  part  of  the  limb  just  above  the  knee.    1  he  swell- 
ing of  the  joint  has  perhaps  subsided,  giving  a  false  idea  of  security,  wlucli  is 
confirmed  by  the  absence  of  signs  indicative  of  disorganisation,  such  as  lateral 
mobiUty  and  grating.    But,  on  pressing  the  thigh  do-ivnwai-ds,  the  joint  vnR  be 
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found  to  fill,  the  patella  will  float  again,  and  there  is  an  evident  communi- 
cation between  the  interior  of  the  synovial  membrane  and  the  extensive 
diffused  abscess  in  the  thigh.  In  cases  of  this  kind  the  pus  will  first  come  to 
the  surface  about  two  or  thi-ee  inches  above  and  to  the  outer  side  of  the  joint  ; 
and,  on  a  free  incision  being  made  here,  immense  quantities  may  be  let  out. 
In  these  cases  the  fluctuation  is  often  masked  by  the  oedema  of  the  limb,  and 
by  the  thickness  of  the  overlying  mass  of  areolar  tissue  and  muscle,  and  will 
require  the  closest  examination  and  the  most  practised  finger  for  its  detection. 
After  suppuration  has  taken  place,  the  constitutional  disturbance  partakes  of 
the  irritative  type,  the  patient  suifering  severe  pain,  and  being  worn  out  by 
want  of  rest.  Hectic  may  occur,  and  death  from  exhaustion  and  ii"ritation, 
unless  the  diseased  part  be  removed.  In  other  and  less  severe  cases  it  falls  into 
a  state  of  chronic  thickening,  perhaps  with  fistulous  openings  leading  down  to 
the  diseased  structures  ;  and  in  some  of  the  more  favoiu?able  instances  the 
patient  may  recover,  with  a  permanently  rigid  joint. 

Diagnosis. — Abscess  may  form  externally  to,  but  close  upon,  the  capsule  of 
a  joint,  and  closely  simulate  disease  of  the  articulation.  In  these  cases  the 
absence  of  serious  constitutional  disturbance,  the  irregularity  of  the  swelling, 
greater  on  one  side  than  the  other,  its  extension  over  bony  points,  as  the  patella 
or  olecranon,  the  superficial  character  of  the  fluctuation,  the  absence  of  all 
rigidity  about  the  joint  or  of  that  preternatural  mobihty  in  a  horizontal 
direction  which  arises  from  softening  of  the  ligaments,  and  of  other  severe  local 
symptoms,  such  as  pain,  starting,  looseness,  or  grating,  will  enable  the  Surgeon 
to  efl'ect  a  correct  diagnosis. 

Pathology. — In  arthritis,  the  principal  changes  are  undoubtedly  foimd  to 
take  place  in  the  cartilages  ;  at  the  same  time,  it  must  not  be  supposed  that  all 
morbid  appearances  that  are  found  in  these  structiu^es  are  the  result  of  inflam- 
mation, as  erosion  and  absorption  of  their 
tissue  may  take  place  independently  of 
any  dl'^eased  action.  The  long-continued 
disuse  of  a  joint,  as  in  the  treatment  of  frac- 
tures, may  occasion  this  ;  and  in  old  people 
it  is  very  common  to  meet  with  a  porcel- 
lanous  or  ivory-like  deposit  on  the  arti- 
cular ends  of  the  bones,  which,  however, 
does  not  prevent  the  joints  from  being  used, 
though  it  may  occasion  stiffness  and  pain  in 
them.  According  to  Quekett,  this  porcel- 
lanous  deposit  is  of  two  kinds ;  one  consist- 
ing of  unorganised  earthy  matter,  the  other 
of  true  bone  having  the  Haversian  canals 
filled  with  phosphate  of  lime. 

In  acute  arthritis,  the  cartilages  are 
usually  found  ulcerated  and  eroded  in 
patches  of  varying  size,  exposing  bone, 
which  is  rough  and  vascular.  The  remains 
of  the  cartilage  are  softened,  inelastic, 
opaque,  and  thickened,  and  separate  easily 
from  the  subjacent  bone,  which  can  be  felt 
rough  and  grating.  The  synovial  mem- 
brane is  usually  much  thickened  and  very 
vascular  ;  the  vascularity  being  most  distinct  about  those  parts  where  the 
erosions  and  grooves  in  the  cartilage  are  deepest,  and  often  assumin"  a  dentated 


Fig.  290.— Interior  of  Knoo  disorganised 
by  Infiammation. 
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or  fringed  appearance.  In  other  parts,  especiaUy  about  the  circumference  of 
the  joint,  masses  of  plastic  matter  are  deposited  underneath  and  upon  the 
synovial  membrane  ;  these  are  smooth  and  semi-transparent,  havmg  a  some- 
what fatty  look;  the  ligaments  are  relaxed,  vascular,  and  soitened,  and  the 
interior  of  the  joint  is  filled  with  thin,  flaky  and  light-coloured  pus  The 
capsule  and  the  ceUular  tissue  around  are  thickened,  and  either  infiltrated 
with  pus  or  clogged  with  the  same  kind  of  plastic  matter  that  is  seen  m  the 
interior  of  the  joint.  The  articular  end  of  the  bone  is  enlarged,  soft,  and 
vascular  ;  and  in  strumous  cases  may  be  the  seat  of  tuberculous  infiltration 
CP^o  295) 

Nature  of  the  Changes  in  Cartilage.— changes  that  take  place  in  the 
cartilage  in  this  disease  have  excited  much  attention  amongst  Surgeons,  and  a 
good  deal  of  difference  of  opinion  exists  as  to  the  mode  in  which  they  are 
induced.    Many  Surgeons  hold  the  doctrine  that,  cartUage  bemg  extravascular, 
the  changes  that  take  place  in  it  are  accomplished  through  the  medium  of  the 
contiguous  synovial  membrane  or  bone,  and  consequently  are  secondary  to 
disease  of  these  tissues.    We  may,  I  think,  conclude  that  this  disease  o 
cartnage  may  arise  in  three  ways:  1,  through  the  medium  of  the  Synovial 
Membrane  ;  2,  through  the  medium  of  the  subjacent  Bone  ;  and,  3,  by  means 
of  changes  taking  place  in  the  Cartilage  itself.  .  i  ^ 

1.  The  destruction  of  cartilage,  as  the  result  of  Synovial  IJ^ease,  may  best  be 
studied  in  cases  of  wound  of  a  joint.    In  these  cases  it  will  be  fomid  ^  the 
joint  be  examined  before  complete  disorganisation  of  it  has  occurred  that  the 
diseased  action  spreads  from  the  syno^aal  membrane,  where  it  is  ^os^^-^^^^' 
downwards  into  the  substance  of  the  cartilage,  which,  superficially  diseased 
appears  more  healthy  the  deeper  the  examination  of  it  is  carried.^  Immediately  _ 
under  the  swoUen,  gelatinous-looking,  brightly  injected  synovial  membrane 
the  cartilage  ^dll  be  found  to  be  reddened,  roughened,  and  softened.  On 
examining  a  thin  slice  of  this,  it  will  be  found  to  be  composed  o  granu  ar 
"and  nuclei  of  ceUs  whose  waUs  have  disappeared    At  a  l^^tk  g^e^er 
depth  than  this  it  will  present  an  opaque  matnx,  with  cells,  some  p^ect 
others  imperfect  or  dishitegrating  ;  and  below  this  level  we  come  to  healthy 
white  cartnage,  with  clear  matrix,  and  well  formed  cells. 

The  disoria;isation  of  the  cartilage  wUl  eventuaUy  go  on  to  its  complete 
removal,  and  to  the  exposure  of  bare  and  roughened  bone.  It  is  in  this  way 
that  destruction  of  joints,  as  the  result  of  punctured  woimds,  pyaemia,  or 
puerperal  inflammation,  results.  •  „ 

Aston  Key  advocated  the  doctrine  that  a  peculiar  disease  was  set  up  m  the 
synovial  membrane,  so  as  to  form  a  fnnbriated  or  fi-inged  vascular  network  or 
tissue,  by  means  of  which  the  cartUage  was  absorbed  ;  and  that,  as  tlus  mem- 
brane extended,  so  did  the  removal  of  the  cartilage  go  on.    That  an  appearance 
of  this  kind  in  inflamed  joints  is  of  common  occuiTcnce  is  doubtless  the  case  ; 
but  Goodsir  has  shown  that  Key  erred  in  attributing  the  disintegration  of  the 
cartilage  to  this  membrane;  for  he  states  that  a  fibrous  tissue  iovms  m  a 
diseased  joint  as  the  result  of  the  disintegration  of  the  cartilage,  and  that  this, 
which  is  connected  with  either  the  synovial  or  the  osseous  sm-faces,  speedily 
becomes  vascular.    So  far,  therefore,  from  being  the  orgim  by  >vhich  he 
cartUage  is  removed,  it  is  the  result  of  prior  disease  in  this  ^tmc toe    At  he 
same  tune  it  cannot,  I  tliink,  be  doubted  that  a  viUous  uijected  st^ite  oi  the 
synovial  membrane  wiU  modify  the  nutrition  of  the  subjacent  cartJage  in  sucli 
a  way  that  disintegration,  erosion,  and  apparent  ulceration  ot  it  ^  m  ensue. 

2.  Disease  of  cartdage  primarily  dependent  on  Morbid  Action  m  tlie  S^d^Jacent 
Bone  is,  I  bcHeve,  one  of  the  most  frequent  modes  of  disorgamsation  of  joints 
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in  strumous  subjects,  and  most  certauily  leads  to  those  rapidly  destructive 
affections  of  joints,  in  wliicli  amputation  or  excision  is  required.  In  these 
cases,  either  as  the  result  of  violence,  or  from  constitutional  causes,  the  articular 
ends  of  a  bone,  or  tlie  whole  of  a  bone  if  it  be  one  of  the  tarsal,  becomes 
congested,  inflamed,  caiioiis,  or  necrosed,  sometimes  infiltrated  with  tubercle. 
In  consequence  of  this  disorganisation  of  the  osseous  tissues,  the  incrusting 
cartilage  becomes  detached,  its  iinder  or  attached  siu'face  softened,  and  at  last 
perforation  takes  place,  as  in  a  preceding  cut  (Fig.  294  b,  p.  159),  taken  from 
the  tibia  of  a  boy  whose  liinb  I  amputated  for  acute  disorganisation  of  the 
knee-joint,  following  carious  disease  of  the  head  of  the  tibia.  This  process  of 
ilisintegi-ation,  and  at  last  perforation  and  erosion  of  the  cartilage,  takes  place 
in  a  direction  from  below  upwards.  So  soon  as  perforation  occurs,  the 
whole  of  the  interior  of  the  joint  becomes  acutely  inflamed,  and  suppuration, 
is  set  up  in  it,  the  ligaments  loosen,  and  complete  disorganisation  ensues 
(Fig.  295).  On  examining  the  diseased  patch  of  cartilage  in  cases  of  this  kind, 
it  will  be  found  to  correspond  to  the  carious  or  tiiberculous  bone,  from  which  it 
is  separated  by  some  bloody  fluid  ;  it  will  also  be  seen  that  the  under  edges  of 
the  erosion  or  perforation  in  the  cartilage  are  separated  to  some  extent  from  the 
subjacent  bone,  from  which  they  readily  peel  off,  and  that  they  are  bevelled 
off'  towards  the  aperture. 

3.  That  cartilage  is  susceptible  of  Primary  Cliange  of  the  Nature  of  Inflara- 
mation  or  Ulceration,  induced  by  the  action  of  its  own  vessels,  is  the  opinion 
of  Brodie,  Mayo,  and  Liston,  aR  of  whom  have  observed  true  vascularisation 
of  cartilage.  This  condition,  however,  is  extremely  rare,  and  is  certainly  not 
one  of  the  more  common  forms  of  joint-disease,  seldom  occurring  except  in  the 
more  chronic  stages  of  arthritis. 

These,  however,  are  not  the  sole  changes  that  take  place  in  the  cartilage  in 
arthritis  ;  the  observations  of  Goodsir,  of  Eainey,  and  of  Redfem,  all  point  to 
the  fact  that  cartilage,  like  other  extravascular  tissues,  is  subject  to  other 
transformations,  independent  of  the  prolongation  of  vessels  into  it.  The 
changes  that  ensue  are,  according  to  Eedfem,  of  the  following  kind.  The 
cartilage-ceUs  enlarge,  become  rounded,  and  granular-looking  ;  and,  instead  of 
their  containing  two  or  three  nuclei,  a  considerable  number  are  enclosed  in  the 
cell- wall  ;  eventually  these  corpuscles  break  up,  and  are  disintegrated.  The 
matrix  of  the  cartilage  now  softens,  and,  according  to  Eedfem,  splits  up  into 
fibres  or  bands  which  become  nucleated.  A  species  of  fatty  degeneration  also, 
as  pointed  out  by  Eainey,  takes  place,  and  helps  to  soften  and  break  down  the 
structure  of  the  cartilage.  In  the  more  advanced  stages  of  disease  of  cartilage, 
masses  of  porceUanous  deposit  are  found  attached  to  the  ends  of  the  bones  in 
•  plates  and  layers,  taking  the  place  of  the  eroded  cartilage. 

In  other  cases,  a  soft,  pulpy,  and  vascular  fibro-plastic  deposit  of  a  gi-eyish, 
ashy,  or  reddish  brown  colour,  with  wliitish  streaks  of  a  iii-mer  material  run- 
ning through  it  in  various  directions,  takes  the  place  of  the  cartilage  that  has 
been  removed,  or  that  has  imdergone  fibro-cellular  degeneration.  On  examina- 
tion under  the  microscope,  this  will  be  found  to  be  composed  of  plastic 
material,  with  cartilage-corpuscles  intermixed,  and  with  the  subjacent  bone  in 
a  state  of  disintegration  and  softening.  This  condition  of  joints  I  believe  to 
be  analogous  to  the  "pulpy  degeneration  of  the  synovial  membrane"  of 
Brodie.  It  would  appear,  from  the  microscopical  examinations  that  I  have  in 
various  cases  made  of  this  material,  to  which  my  attention  was  first  directed 
by  Dr.  Quain,  as  occurring  in  a  patient  of  his  wliose  elbow-joint  I  excised 
that  it  is  either  fibro-ceUular  degeneration  of  the  cartUage,  or  an  imperfect 
attempt  at  repair  set  up  in  the  articulation,  after  the  removal  of  the  cartilage 
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IT  On  maldne  a  vertical  section  of  the 

by  previous  ^^^^^'^S^f^^^^f  ^^^'Z^^^^^  to,  it  was  ibu:.d  that  the 

surface  of  the  diseased  -t^culaU^^^^^^^^^        W  to  the  tMckness  of  a  line  and 
pulpy  and  V.UOUS  substance  cov.  d  ^^^^  .^^  ^^^^  ^^^^^ 

more  m  some  parts,    ^he  bone  ^.^^^    ^^^^^^  ^^^^^ 

globules,  but  surrounde^^^^^^^  J.^^^^^^  ^^.^^^^ 

lamm^  and  ^^-^^-^^^^^^^^  .till  nearer,  the  cells  of  the  bony  tissue 

co:,.uscles  be.am  J^^^^^^^^  by  a  layer  ^f  fibrous  texture,  in  which 

'^'Tar  narticle     of^^^       were  observed.     These  particles,  which  were 

form,  and  roimded  off  at  the  angles,  were  very  aptly 
elongated,  ^^^^^'^n  to  crystals  in  a  state  of  solution.  At  the  diseased 
'TcTtlli^ eof  tr'cartnageaud  synovial  membrane  was  occupied  by  a 
Xou^exlSoid^^^^ 

SaSi£?™rous  granular  particles.    Irregular  masses  o  cartilage,  under- 
::tgTe  ime  procfss  of  softening  as  tl^e  bony  particles  already  me^^^^^^^^^ 
Appeared  in  this  fibrous  texture.    The  morbid  appearances  found  in  thi  case 
so  characteristic  that  they  maybe  talcen  as  ^^^^^^^^^^^  SSS" 

been  of  wy  old  standing,  and  has  faUen  i-to  a^^y^c^^^^^^^^^  ^^^^ 
Ee,a^r.-When  repair  ^^^^^.^^^^Xt^^^'  el  5  the  bones  becoming 

'^^^  7d  tn^tl"^^^^  1  ~Sage  has  been  removed  filled  up 
connected,  and  tlie-suriace  iroui  w  ^^pntnrial  material  that  leaves  the 

joint  permanently  stiffened.   In  other  cases,  P"  '  ^ 

place  if  the  eroded  cartUage  ,  and  m  ^'^'  '^""f^^'f  ^^,^ay 

Surfaces  may  grow  ^^^'-^'-^''^ '''' 

anchylosed  and  immovable  state  ot  the  aiticuiauon. 

cartnage,  when  once  ^^^^^^y^^' ^^"^^^^S^^'^:^        .est  of  the  articula- 

most  essential  service  may  be  derived  is  the  calomel  and  ^V^^  ffJpJ^^^ 
g..  ^)  eveiy  fourth  or  -^h  hoin^^^^^^^^  Zj^oM^sJ^^e,, 

-S:^r^atment.I^^^^ 

than  the  application  of  the  ^^^^l-J^^^^J^^' '^^T^^^  be  repeatedly 

enveloped  in  a  tliick  layer  of  soft  yf^J^"  J/^VdeW 
blistered ;  but  in  many  instances  most  ^  jdelds  much 

tion  of  the  actual  cautery.    This  agent,  ^^'^^Xr  "  mTcou;t 
more  certain  and  successful  results  than  any  ''I'l^'^^^^.Zised,  a  cauter- 
.vith  which  I  am  acquainted.    The  ^-f^-'^'"''^^^^^  the  diseased 

ising  iron  heated  to  a  black-red  heat  should  J^f^^^^^^^  ^^„,ber  of  cross- 
articulation  in  a  series  of  paraUel  lines,  across  which  an  equai 
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bars  are  again  drawn,  so  as  to  cliar,  but  not  destroy,  the  trae  skin.  A  good  deal 
of  inflammatory  action  is  thus  set  up,  followed  by  slight  suppuration.  When 
this  has  subsided,  the  application  of  the  hot  ii-on  may,  if  necessary,  be  repeated  ; 
in  this  way  the  deep  gnawing  pam  will  usually  be  readily  removed,  and  sup- 
pxu'ation  of  the  joint  may  be  averted.  For  counter-irritants  to  be  of  any  use, 
they  must  be  employed  before  suppuration  has  set  in  ;  I  believe  that  it  is  only 
tortiu'ing  the  patient  imnecessarily  to  have  recoiu'se  to  these  agents  when  once 
pus  has  formed  in  the  articulation.  In  order  that  full  benefit  should  be  derived 
from  this  plan  of  treatment,,  it  must  be  persevered  in  steadily  for  a  considerable 
length  of  time,  and  should  be  conjoined  with  a  moderately  antiphlogistic  and 
alterative  treatment.  With  this  view,  the  bichloride  of  mercury,  in  doses  of 
from  one-sixteenth  to  one-tweKth  of  a  grain,  may  be  advantageously  given 
with  the  compoimd  decoction  of  sarsaparilla,  or,  if  there  be  much  debility, 
with  the  compound  tincture  of  bark  ;  good  food  and  stimulants  being  con- 
joined with  it,  in  proportion  to  the  advance  of  the  debility.  In  proportion  as 
the  inflammatory  action  about  the  joint  subsides,  a  tonic  plan  of  treatment  on 
ordinaiy  medical  principles  should  be  substituted  for  that  which  had  previously 
been  employed. 

With  respect  to  the  local  treatment  of  the  inflamed  joint  in  the  more 
advanced  and  subacute  forms  of  the  disease,  it  may  be  stated  generally  that, 
so  long  as  it  is  tender  on  pressirre,  applied  perpendicularly  or  laterally,  so  long 
as  there  is  any  loosening  of  the  ligaments,  or  pain  tuduced  by  movement,  it 
must  be  kept  absolutely  at  rest  tu  splints,  or  what  is  better,  by  a  starched 
bandage  weU  wadded.  During  this  period  great  care  must  be  taken  to  keep 
the  joint  in  a  position  most  useful  to  the  patient  in  after  life  in  the  event  of 
anchylosis  taking  place.  But  eveiy  means  consistent  with  the  safety  of  the 
joint  should  be  taken  to  prevent  its  becoming  stiff.  With  this  view,  friction, 
douches,  and  passive  motion  should  be  employed  ;  and  if  it  be  in  the  lower 
limb,  slight  extension  by  means  of  a  weight  attached  to  the  foot  may  be  kept 
up,  so  as  to  separate  the  articular  surfaces  from  one  another,  and  thus  to  lessen 
the  chance  of  anchylosis  by  plastic  bands.  Should,  unfortunately,  these  means 
fail,  and  suppuration  take  place  in  the  joint,  active  steps  must  at  once  be  taken 
to  let  out  the  pus  freely  and  completely.  If  the  skin  covering  it  be  reddened 
at  any  one  part,  the-  abscess  should  be  freely  opened  by  one  or  two  lateral 
incisions,  extending  fairly  into  the  joint,  so  as  to  afi'ord  a  free  exit  for  the  pus. 

In  some  cases,  even  when  abscess  has  foi-med,  the  joint  being  perfectly  loose 
and  grating,  by  perseverance  in  proper  treatment,  both  local  and  constitutional, 
a  good  and  useful  limb  may  be  left ;  and,  although  there  be  mobility  and 
grating,  provided  there  be  no  sign  of  abscess,  the  Siirgeon  should  never  despair 
of  obtaining  a  satisfactory  result. 

The  practice  of  making  free  incisions  into  a  suppiu-ating  joint,  as  advocated 
by  Gay,  is  a  great  improvement  on  the  former  method  of  merely  punctur- 
ing it.  If  a  small  aperture  only  be  made,  air  is  admixed  with  the  pus,  wliich 
becomes  offensive  and  irritating,  and,  being  unable  to  escape  freely,  sinks  to 
the  bottom  of  the  articulation  with  debris  of  the  disintegrated  cartilages,  &c., 
giving  rise  not  only  to  much  local  mischief,  but  to  proportionate  constitutional 
disturbance.  By  freely  laying  the  joint  open,  all  this  is  prevented  ;  exit  is 
given  to  the  pus  through  one  or  two  incisions  that  extend  the  whole  length  of 
the  articulation  ;  no  constitutional  disturbance  can  occur  from  pent-up  and 
putrid  matter,  and  the  joint  has  a  better  chance  of  healthily  granulating. 

After  the  formation  of  abscess  the  prognosis  is  most  unfavourable,  especially 
when  large  joints  such  as  the  knee  or  hip  arc  affected  ;  or  when  those  are  im- 
plicated which  are  important  to  life,  such  as  the  articulations  of  the  vertebra) ; 
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so,  likewise,  wlien  the  articular  ends  of  the  long  hones  are  affected,  it  is 
seldom  that  the  joint  can  recover  itself,  as  caries  or  necrosis  are  complicating 
its  disease  and  keexDing  it  up.  Wlien  the  articulation  is  very  sinuous,  as  in  the 
carpus,  or  when  a  numher  of  small  joints  communicate  with  one  another,  if  not 
directly  hy  synovial  memhrane,  at  all  events  indirectly  through  the  medium  of 
ligament  and  of  fihrous  tissue,  as  in  the  tarsus,  a  cure  can  scarcely  he  anticipated. 
In  aU  these  cases,  hectic  and  great  constitutional  irritation  usually  come  on. 
PyEemia  is  not  unfrequently  developed,  or,  the  joint  hecoming  useless  or 
cumbersome,  its  removal  must  he  practised  either  hy  excision  or  amputation. 

The  result  will  at  last  in  a  great  measure  depend  upon  the  state  of  the 
hones  that  enter  into  the  conformation  of  the  joint.  If  tliese  he  sound,  or 
not  primarily  affected,  and  the  patient's  constitution  has  got  over  the  effect  of 
the  occurrence  of  suppuration  in  the  joint,  anchylosis  more  or  less  complete 
may  be  confidently  looked  for.  But  if  the  articular  ends  of  the  hones  be 
j)rimarily  or  deeply  implicated,  then  excision  or  amputation  will  be  the  only 
alleviation. 

When  an  inflamed  joint,  whether  it  has  suppurated  or  not,  appears  to  be 
disposed  to  undergo  a  cure,  its  repair  must  be  facilitated  by  keeping  it  in  a 
proper  position,  such  as  will  be  most  useful  to  the  patient  in  after  life,  should 
it  become  stiff  ;  the  straight  one  for  the  knee  and  hip,  and  the  semiflexed  for 
the  elbow.  When  the  ligaments  have  become  softened  so  as  to  admit  of 
lateral  mobility,  very  special  attention  will  be  required  to  prevent  disi^lace- 
ment  of  the  osseous  surfaces  from  one  another,  either  laterally  or  antero- 
posteriorly  :  this  may  be  produced  partly  by  the  weight  of  the  limb,  partly  by 
the  traction  of  the  muscles.  Any  neglect  of  proper  precautions  in  the  more 
minute  details  of  the  aj)plication  and  adjustment  of  proper  apparatus  inay  be 
followed  by  a  very  considerable  amoimt  of  deformity.  Should  the  limb  ali-eady 
unfortunately  have  assumed  a  faulty  position  in  consequence  of  the  Surgeon 
neglecting  to  support  it  properly  in  spliats  in  the  early  acvite  stage,  the  patient 
may  be  anaesthetised,  and  the  limb  slowly  and  gently  placed  in  such  a  position 
as  will  be  most  conducive  to  his  after-comfort.  It  may  be  useful  to  strap 
the  joint  firmly  in  the  proper  position,  in  the  way  recommended  by  Scott 
when  it  is  the  knee  that  is  affected,  or  by  means  of  starched  bandages  when 
the  hip  or  elbow  are  implicated.  Scott's  plan  of  treatment  consists  in  spread- 
ing on  pieces  of  lint  the  strong  mercurial  ointment,  to  every  oimce  of  which 
a  drachm  of  camphor  has  been  added  ;  strips  of  soap-plaster  spread  upon 
leather  are  then  cut  of  a  proper  length  and  breadth,  and  the  joint  is  firmly 
and  accurately  straj)ped  up,  the  limb  having  previously  been  bandaged  as 
lugh  as  the  joint  that  is  strapped.  This  dressing  may  be  left  on  for  a  week 
or  two,  imtO.  it  loosens  or  gives  rise  to  in-itation  ;  over  the  whole  a  starched 
bandage  may  be  api^lied.  In  many  cases  I  have  found  it  advantageous  to  strajD 
up  the  joint  with  a  jjlaster  composed  of  equal  parts  of  the  emplastnvm  am- 
moniaci  cum  hydrargyro,  and  the  emplastrum  saponis  or  belladonna3.  These 
applications  not  only  fix  the  joint  and  promote  the  absorption  of  the  plastic 
matter  that  is  deposited  around  it,  but,  by  acting  as  gentle  counter-irritants, 
remove  the  remains  of  the  inflammation  that  may  be  going  on  within  it 

Chronic  Rheumatic  Arthritis. — A  disease  has  been  described  hy  R. 
Adams  and  R.  W.  Smith,  of  Dublin,  to  which  the  name  Chronic  RIicxl- 
matic  Arthritis  has  been  given.  It  commonly  affects  the  hip,  but  has  been  met 
with  in  the  temporo-maxillary  articulation,  and  in  the  shoulder.  I  have  met 
with  cases  of  disease  of  this  joint  presenting  all  the  characters  of  tliis  affection 
during  life,  though,  as  there  has  been  no  opportunity  of  examining  the  state  of 
the  parts  after  death,  it  is  impossible  to  speak  positively  as  to  tlie  true  naturc 
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of  the  disease.  Chronic  rheumatic  artlmtis  is  an  active  disease  of  the  bones 
and  fibrous  expansions  about  the  joint :  it  is  especially  characterised  by  con- 
siderable increase  in  the  size  and  by  alteration  in  the  shape  of  the  osseous 
structiu-es,  wHch  become  porous  in  some  pai-ts,  porceUanous  in  others ;  by 
tliickening  of  the  fibroiis  capsule  of  the  joint,  with  deposition  of  masses  or 
plates  of  bone  in  it,  and  ultimate  destruction  of  the  cai-tilages  and  synovial 
membranes.  The  suflering  is  considerable  ;  the  disease  greatly  cripples  the 
utility  of  the  joint,  at  last  produces  incomplete  anchylosis  of  it,  and  is 
incurable. 

Dry  Chronic  Rheumatic  Arthritis  of  the  ffi^.— This  form  of  the  disease  com- 
mences -with  pain  in  and  about  the  joint,  increased  at  night,  and  especially  in 
damp  or  cold  weather,  presenting  in  this  respect 
the  OKlinary  characters  of  a  rheumatic  affection  ;  as 
the  disease  advances,  the  pain,  which  is  contiauous, 
is  much  increased  by  standing  or  walking,  and  the 
movements  of  the  joint  become  gradually  more  and 
more  impaired.  The  patient  experiences  the  greatest 
difficulty  in  bending  the  body  forwards  from  the 
hips  ;  he  consequently  is  unable  to  stoop,  or  to  sit  in 
the  ordinary  position,  being  obliged  to  keep  the  limb 
straightened  in  nearly  a  direct  line  with  the  trunk. 
The  difficulty  in  walking,  in  standing  erect,  in 
stooping,  and  in  sitting  increases.  The  trochanter 
will  be  felt  to  be  thickened,  and  increased  breadth 
of  bone  is  distinctly  perceptible  in  this  part  of  the 
thigh.  The  limb,  at  first  perhaps  slightly  lengthened, 
eventually  becomes  shortened  to  the  extent  of  about 
an  inch  or  more,  owing  to  changes  that  take  place  in 
the  head  of  the  bone.  The  pelvis  also  assumes  an 
oblique  direction,  and  hence  the  apparent  shortening 
becomes  considerably  greater.  The  knee  and  foot  are 
everted,  and  the  heel  is  raised.  The  shape  of  the  liip 
also  alters  considerably  ;  it  becomes  flattened  pos- 
teriorly, the  gluteal  muscles  waste  so  that  the  fold 
of  the  nates  diminishes  and  sinks  to  a  lower  level, 
but  the  trochanter  projects  more  than  natural,  and 
on  examination  seems  larger  and  thicker  than  ^ig.  297. -Dry  Chronic  Bheu- 
natural  (Fig.  297).  On  rotating  the  limb,  it  will  be  gfp^-oin^'"*'"'"^  °^ 
felt  that  the  movements  of  the  bone  are  extremely 

limited,  and  cracklmg,  grating,  or  osseous  crepitation  will  often  be  felt  around 
the  joint.  As  Smith  remarks,  the  lumbar  vertebrae  acquire  great  mobiKty, 
the  thigh  on  the  afi'ected  side  is  wasted,  but  the  calf  retains  its  natm-al  size  and 
firmness. 

Pathological  Changes. — On  examination  after  death,  it  will  be  found  tliat  the 
joint,  the  bones,  and  the  surrounding  parts  have  undergone  remarkable  changes. 
The  capsular  ligament  is  thickened,  and  the  synovial  membrane  is  of  a  bright 
red  colour,  vascular,  and  fringed  in  some  parts,  whilst  it  has  disappeared  in 
others.  The  round  ligament  is  destroyed,  and  the  head  of  the  bone  denuded 
of  membrane,  the  vascular  fringes  being  attached  around  the  neck.  The  head 
of  the  bone  becomes  remarkably  altered  in  shape,  being  flattened,  greatly  in- 
creased in  size,  or  placed  more  or  less  at  a  right  angle  with  the  shaft,  sometimes 
elongated,  and  always  very  irregular  and  tuberous.  The  neck  is  more  or  less 
absorbed,  and  in  some  cases  appears  as  if  it  had  undergone  fracture.  The 
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Fig.  298.— Section  of  Hip-joint  affected  by  Biy  Clironic 
Bheumatic  Arthritis. 


acetabulum  generally  becomes  enlarged,  sometimes  of  a  more  or  less  circular 
and  flattened  shape  ;  in  other  cases,  projecting  at  its  rim,  narrowed,  and  em- 
bracing tightly  the  head  of  the  thigh-bone  (Fig.  298).  Both  it  and  the  upper 
part  of  the  thigh-bone  become  porous,  and  perforated  with  numerous  small 
foramina.    Stalactitic  masses  of  bone  and  porcellanous  deposits  are  commonly 

thro-\vn  out  about  the  base 
of  the  trochanter,  but  more 
particvdarly  along  the  in- 
tertrochanteric line  within 
the  capsule  of  the  joint, 
and  not  unfrequently  in 
the  soft  tissue  around  it. 
In  many  cases  the  appa- 
rent increase  in  the  size  of 
the  head  of  the  bone  is 
dependent  on  the  deposi- 
tions of  these  masses  of 
osseous  tissue  upon  it, 
rather  than  on  any  expan- 
sion or  osteoporosis  of  the 
upper  articular  end  of" 
the  thigh-bone.  These  masses  of  bone  constitute  one  of  the  most  important 
characters  of  the  disease,  and  it  is  their  presence  that  conamunicates  the  peculiar 
crackling  that  is  felt  in  the  hip  during  life.  The  muscles  and  soft  structures  in 
the  vicinity  of  the  joint  are  necessarily  wasted,  partly  from  disuse  and  partly 
from  the  pressure  of  the  morbid  masses  of  bone. 

This  disease  appears  to  be  the  result  of  mabiutrition.  It  is  not  scrofulous, 
but  occiirs  in  persons  whose  health  has  been  broken  down  by  dyspeptic  and 
other  ailments  that  lead  to  impaii-ed  nutrition ;  hence  it  most  frequently  occurs 
amongst  the  poorer  classes.  It  is  most  commonly  met  with  in  men.  It  usually 
occurs  about  the  age  of  fifty,  though  sometimes  earlier.  I  have  seen  several 
instances  of  it  in  individuals  little  more  than  tliirty  years  of  age,  one  of  whom 
was  a  woman.  It  is  an  incurable  affection,  and,  as  it  is  commonly  attended  by 
much  suffering,  constitutes  a  source  of  great  discomfort  to  the  patient,  though 
it  is  by  no  means  dangerous  to  life,  as  the  disease  does  not  proceed  to  suppura- 
tion, except  in  very  exceptional  cases.  In  fact,  the  tendency  is  to  imperfect 
anchylosis ;  and  the  only  instances  in  which  I  have  seen  suppui-ation  take  place 
have  been  when  it  has  occurred  in  persons  of  an  earlier  period  of  life  than  usual, 
from  thirty  to  forty  years  of  age. 

Diagnosis. — It  occasionally  happens  that  individuals  labouring  under  this 
affection,  meeting  with  a  fall  or  contusion  on  the  hip,  present  signs  of  fracture 
of  the  neck  of  the  thigh-lone,  such  as  shortening,  eversion,  ^yith.  some  cre^ntation 
perhaps,  and  inability  to  move  the  Umb.  The  diagnosis  may  in  general  readily 
be  effected  by  attention  to  the  history  of  the  case,  and  by  eliciting  the  fact,  that 
the  symptoms  have  existed  to  some  degree  before  the  accident,  although  the  pain 
and  immobUity  may  have  been  increased  by  it. 

In  the  Treatment  of  this  affection,  little  can  be  done  to  cure,  but  much  to 
relieve  and  retard.  Eest  and  the  continued  application  of  warm  or  stimulating 
plasters  will  afford  relief  ;  and,  in  many  instances,  the  administration  of  the 
iodide  of  potas8iu.m  with  sarsaparilla  wUl  lessen  the  nocturnal  pnin.  Smith 
recommends  an  electuary  composed  of  guaiacum,  suljihur,  the  bitartrate  and 
carbonate  of  potass,  and  ginger,  with  a  small  quantity  of  rhubarb  ;  and  I  have 
certainly  seen  benefit  result  from  the  administration  of  this  remedy  in  some 
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cases.  Ammoniaciun  and  cod-liver  oil  are  both  extremely  iiseful  in  some  cases. 
When  the  disease  is  once  faii'ly  established,  and  has  assumed  a  very  chronic 
character,  it  will  be  foimd  of  great  importance  to  give  the  affected  joint  as 
much  rest  as  possible,  without  confining  the  patient  to  the  couch  or  house. 
This  is  best  effected  by  his  wearing  a  proper  supporting  apparatus.  This  should 
consist  of  a  fu-m  leather  pelvic  band  having  a  steel  rod  extending  down  the 
outside  of  the  limb,  hinged  angularly  opposite  the  hip,  knee,  and  ankle,  and 
fixed  into  a  socket  in  the  sole  of  the  Iboot,  and  properly  adjiisted  by  means  of 
straps  and  moulded  leather  to  the  thigh  and  leg.  By  the  use  of  this  apparatus 
the  weight  of  the  Hmh  is  taken  off,  and  all  rotatory  movement  of  the  hip  is 
prevented,  to-and-fro  motion  being  allowed. 

Diy  Chronic  Rheumatic  Arthritis  of  the  Lower  Jaiu. — Chronic  rheumatic  ar- 
thritis has  also  been  described  by  Smith  as  occasionally  affecting  the  temporo- 
maxillary  articulation  in  individuals  of  rather  advanced  life.  This  disease  is 
mostly  symmetrical,  and  gives  rise  to  an  enlargement  of  the  condyle  of  the  jaw, 
which  can  be  felt  under  the  zygoma,  attended  with  much  pain  in  opening  the 
mouth,  a  sensation  of  cracking  or  grating  in  the  joint,  and  some  enlargement  of 
the  lymphatic  glands  by  the  side  of  the  neck.  The  pain  is  generally  increased 
at  night,  and  influenced  by  the  state  of  the  weather.  The  face  becomes  dis- 
torted, the  affected  side  of  the  jaw  projecting  and  being  pushed  towards  the 
opposite  side;  but  when  both  joints  are  affected  the  chin  projects,  the  entire 
jaw  being  drawn  forwards.  Tliis  distortion  is  chiefly  owing  to  the  destruction 
of  the  articular  eminence  ;  for,  when  this  takes  place,  the  external  pterygoid 
muscle  draws  the  jaw  forwards  and  to  the  opposite  side ;  but  when  both  articu- 
lations are  equally  affected,  those  muscles  displace  it  directly  forwards  :  the 
glenoid  cavity  becomes  enlarged,  the  fibro-cartilage  disaj)pears,  and  the  condyle 
is  sometimes  greatly  thickened  and  flattened,  and  always  rough,  being  devoid 
of  cartilage.  In  such  cases  there  is  but  little  to  be  done  by  medicines  ;  but  the 
treatment  must  be  conducted  on  the  same  principles  as  in  the  same  affection 
attacking  the  hip. 

Dr^  Chronic  Rheumatic  Arthritis  of  the  Shoulder. —When  it  affects  the  shoul- 
der, chronic  rheumatic  arthritis  gives  rise  to  a  considerable  enlargement  of  the 
head  of  the  humerus,  wasting  and  rigidity  of  the  deltoid,  and  inability  to 
move  the  elbow  upwards,  except  by  the  rotation  of  the  scapula  on  the  tnmli. 
In  fact,  the  scapulo-humeral  articulation  being  fixed,  all  movements  of  the 
shoulder  are  effected  through  the  medium  of  the  scapula,  which  becomes  more 
mobile  than  natural.  The  articulation  is  the  seat  of  much  pain,  lancinating  at 
times,  but  generaUy  gnawing  and  intermittent,  being  dependent  on  the  state  of 
the  weather,  and  greatly  increased  in  cold  and  wet  seasons.  The  whole  of  the 
arm  becomes  wasted,  and  weakened  in  power.  In  two  instances  I  have  seen 
this  disease  in  young  and  otherwise  robust  and  healthy  men,  between  twenty 
and  thirty  years  of  age,  coming  on  without  any  apparent  cause.  In  both  cases 
the  joint  continued  permanently  rigid,  though  the  pain  was  reUeved  by  the  use 
of  the  iodides  and  by  local  counter-irritation. 

Chronic  Strumous  Arthritis  :  White  Swelling.— By  mate  Swelling  is 
meant  a  very  chronic  form  of  arthritis  occurring  in  scrofulous  subjects. 

This  condition  has  not  in  many  cases  any  definitive  starting-point,  but 
appears  slowly  to  supervene  upon  some  sKght  injury,  as  a  twist,  or  blow,  or 
strain  ;  at  other  times  it  commences  with  a  subacute  synovitis,  assuming'  its 
peculiar  characters  by  occuning  in  a  strumous  constitution,  and  is  especially 
liable  to  happen  in  children  and  females. 

Sijmptoms.— The  disease  presents  peculiar  characters.  The  affected  joint  is 
enlarged  and  rounded,  the  bony  prominences  being  effaced  by  an  luiiform, 
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tlougliy,  seini-elastic,  or  pulpy  swelling,  occupying  the  interstices  of  the  articu- 
lation. The  integuments  covering  it  preserve  their  wliite  colour :  there  is 
usually  but  little  pain  felt  except  in  moving  the  limh  ;  and  the  position  is 
always  that  in  which  the  patient  has  most  ease,  the  joint  being  generally  semi- 
flexed. There  is  a  degree  of  stiffness  and  rigidity  in  the  joint ;  and,  in  conse- 
quence of  the  wasting  of  the  limb  from  disuse,  tlie  affected  articulation  appears 
more  swollen  than  it  really  is.  The  general  health  does  not  appear  at  first  to 
suffer  much ;  but,  as  the  disease  advances,  symptoms  of  irritation  and  hectic 
declare  themselves.  Tliis  affection  is  always  characterised  by  a  special  tendency 
to  run  on  to  suppuration,  and  in  the  majority  of  cases  at  last  passes  into  this 
condition,  although  the  tendency  may  be  checked  by  proper  treatment.  The 
joint  suffers  from  exacerbations  of  intercurrent  attacks  of  iuflammation,  the 
limb  swells  and  becomes  oedematous,  and  abscess  finally  forms  in  and  around 
the  joint ;  often  around,  before  it  takes  place  within.  When  this  is  opened  the 
constitutional  symptoms  become  more  severe,  hectic  speedUy  sets  in,  and  stru- 
mous deposit  takes  place  in  other  organs,  such  as  the  lungs,  which  at  last  carries 
off  the  patient. 

Pathological  OJianges— In  this  affection  the  tissues  immediately  external  to 
the  joint,  as  the  fibrous  capsule  and  the  investing  areolar  membrane,  are  always 
much  thickened  and  infiltrated  with  fatty  and  plastic  matter  ;  and  the  great 
tendency  of  this  gelatinous  infiltration  to  run  into  unhealthy  suppuration 
greatly  adds  to  the  mischief  that  ensues.    In  the  interior  of  the  joint,^  we  find 
much  the  same  kind  of  changes  that  have  been  described  as  characterising  acute 
arthritis  ;  the  cartilages  have  lost  their  polish,  their  elasticity,  and  their  firm 
hard  section,  being  softened,  eroded,  and  disintegrated ;  the  synovial  membrane 
is  removed  in  parts,  and  is  here  and  there  vascularised ;  in  others  it  is  replaced, 
together  with  the  cartUages,  either  by  large  quantities  of  the  semi-transparent 
gelatinous-looking  fatty  deposit,  or  by  the  pulpy  grey  or  brownish  fibro-ceUular 
material,  that  are  met  with  in  arthritis.    The  ligaments  are  inflamed,  softened, 
and  destroyed,  being  converted  into  somewhat  similar  materials  ;  and  the  in- 
terior of  the  joint  is  fiUed  with  a  purulent-looking  synovial  fluid,  thin  and 
yellow,  usually  containing  a  large  quantity  of  fatty  matter.  The  bones  undergo 
important  changes  in  this  disease,  the  articular  ends  becoming  expanded  and 
enlarged  ;  and,  though  this  was  denied  by  Crowther,  Eussell,  and  others,  it  is 
nffinned  by  more  modern  Surgeons,  and  I  have  had  repeated  opportunities  of 
determining  the  fact.    In  all  the  cases  that  I  have  examined,  the  osseous  tissue 
has  undergone  important  changes,  the  compact  structure  having  become  thin 
and  expanded,  and  the  cells  of  the  cancellated  portion  fiUed  with  a  bloody  and 
fatty  serous  fluid.    The  bone  is  softened,  often  cutting  readily  with  the  kmfe  ; 
and,  owing  to  the  deposit  of  fat,  presents  a  more  homogeneous  section  than 
healthy  bone.  In  many  cases,  tuberculous  matter  is  deposited  in  it.  From  this 
it  would  appear,  that  the  principal  changes  that  take  place  in  a  joint  aftected 
with  white  swelling  consist  in  a  kind  of  fatty  degeneration  of  the  tissues  that 
enter  into  the  formation  of  the  articulation,  associated  with  an  unhealthy  stru- 
mous inflammation  of  the  parts,  and  in  the  consequent  deposition  of  consider- 
able quantities  of  semi-transparent  and  lowly  organised  plastic  matter  wluch,  m 
its  tmm,  has  a  tendency  to  undergo  the  same  structural  chaaige,  or  to  run  mto 
imhealthy  suppuration.  .      •  j  +i  t 

Trcatment— In  the  treatment  of  white  swellhig,  we  must  bear  m  nimd  tuat 
we  liave  to  manage  a  truly  scrofulous  inflammation  and  its  eflects.  Our  hrst 
object  should  be  to  prevent,  if  possible,  the  occurrence  of  snmniration.  in 
the  early  stage,  when  the  affection  has  come  on  insidiously,  without  any  very 
active  symptoms,  we  must  trust  to  general  autistrunious  ti-eatment ;  to  the 
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influence  of  good  diet  and  sea-aii',  and  to  the  administration  of  tonics,  cod-liver 
oil,  and  iodine. 

In  the  local  treatment  there  are  three  great  principles  to  be  carried  out, 
1.  Rest,  with,  'p&rfect  immobility  of  the  joint,  is  hy  far  the  most  important  ele- 
ment in  the  treatment,  without  which  all  the  efforts  of  the  Surgeon  to  prevent 
suppuration  and  disorganisation  of  the  joint  wiU  be  futile.  2.  Gompression,  by- 
means  of  bandages,  strapping,  or  splints,  will  aid  in  the  absorption  of  the 
plastic  effusion  in  and  around  the  joint.  3.  Counter-irritation  by  means  of 
issues,  blisters,  or  the  actual  cautery,  must  be  employed.  These  means,  to  be 
of  real  service,  should  be  nsed  before  siippiiration  has  occurred  :  after  this,  I 
believe  they  are  of  no  use.  The  limb  should  be  put  into  a  position  which  is 
not  only  most  easy  to  the  patient,  but  will  leave  it  most  useful  should  a  stiff 
joint  result.  If  it  be  one  of  the  joints  of  the  lower  extremity  that  is  affected, 
especial  care  must  be  taken  that  the  patient  do  not  bear  his  weight  on  it.  If 
the  sjTuptoms  be  of  a  rather  acutely  inflammatory  kind,  a  few  leeches  may  be 
applied  :  these,  however,  must  be  used  as  sparingly  as  possible,  being  confined 
either  to  the  earlier  stages  of  the  disease,  or  to  the  subdual  of  any  more  active 
intercurrent  inflammation.  Rest  is  best  secured  by  well  padded  leather  or 
gutta-percha  splints  in  the  earlier  stages  ;  and,  at  a  later  period,  by  the  appli- 
cation of  the  starched  bandage,  well  lined  with  cotton  wadding,  to  the  limb. 
This  kind  of  application  will  be  found  to  give  the  most  efficient  support,  and 
will  keep  the  whole  of  the  limb  perfectly  motionless,  so  that  the  patient  can 
take  open  air  exercise,  and  walk  with  the  aid  of  crutches,  without  risk  of 
injuring  the  diseased  joint.  In  this  respect  the  starched  bandage  presents  great 
advantages  over  the  short  leather  splints  generally  used.  It  may  readily  be  cut 
open  opposite  the  diseased  joint,  so  as  to  admit  of  the  application  of  proper 
dressings  to  it.  The  actual  cautery  is  extremely  beneficial  in  these  cases, 
applied  as  directed  (p.  164);  or  caustic  issues  maybe  put  in,  at  a  little  distance 
from  the  articulation,  so  that  there  may  be  no  risk  of  the  inflammatory  action 
penetrating  to  it. 

After  all  inflammation  has,  in  this  way,  been  removed,  and  nothing  but 
thickening  and  stiffness  of  the  joint  are  left,  measures  must  be  adopted  for  re- 
moving these  conditions,  and  restoring  the  flexibility  of  the  articulation  by 
frictions  with  somewhat  stimulating  and  counter-irritant  embrocations,  and 
eventually  its  strength  by  douches  of  sea- water.  The  swelling  and  puffin  ess 
that  are  left,  together  with  the  debility  dependent  on  relaxation  of  the  liga- 
ments, are  perhaps  best  remedied  by  the  use  of  Scott's  strapping  ;  but  pressure 
should  not  be  applied  so  long  as  there  is  evidence  of  active  inflammation  going 
on  in  the  articulation,  which  it  would  certainly  increase. 

If  abscess  form,  it  must  be  freely  opened  by  an  incision  of  a  proper  lengtli, 
the  joint  poulticed,  and  the  patient's  general  health  attended  to,  so  as  to 
promote  the  evolution  of  granulations,  and  prevent  hectic.  In  these  cases, 
if  the  limb  can  be  preserved,  its  subsequent  utility,  and  the  patient's  comfort, 
•will  mainly  depend  upon  the  position  in  which  it  is  allowed  to  become  anchy- 
losed. 

ANCHYLOSIS,  OR  STIFF  JOINT. 

Anchylosis  is  invariably  the  result  of  the  destraction  of  a  joint  by  inflamma- 
tion, being  one  of  the  modes  by  which  nature  effects  its  repair.  It  consists  in 
the  more  or  less  complete  consolidation  of  the  parts  around  and  within  the 
articulation.  It  is  of  two  kinds  :  the  Incomplete,  or  Fibro-cellular  ;  and  the 
Complete,  or  Osseous. 

In  the  Incomplete,  or  Fibro-cellular  Anchylosis,  the  stifl'ness  of  the  joint  may 
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1)6  dependent  on  thickening  and  induration  of  its  fibrous  capsule,  or  on  the 
formation  of  fibroid  bands  as  the  result  of  inflammation  witliin  the  joint,  or  in 
consequence  of  the  cartilages  and  synovial  membrane  being  in  part  or  wholly 
removed,  and  their  place  supplied  by  a  fibroid  or  fibro-cellular  tissue,  by  which 
the  articular  ends  are  tied  together.  The  stiffness  may  be  materially  increased 
by  the  shortened  and  contracted  state  of  the  muscles  around  the  joint.  The 
incomplete,  or  fibrous  anchylosis,  is  the  most  favourable  termination  that  can 
usually  be  expected  in  chronic  scrofulous  affections  of  the  joints.  In  some  cases 
it  arises  simply  from  disuse  :  the  limb  becoming  stiffened  in  the  position  in 
which  it  has  been  too  long  detained. 

Complete  or  Osseous  Anchylosis  is  of  two  kinds.  In  one,  all  the  soft  parts 
within  the  joint  are  destroyed,  and  the  osseous  surfaces  have  coalesced,  or  are 
fused  together  by  direct  bony  union  ;  this  is  most  commonly  seen  in  the  hip, 

knee,  and  elbow  (Fig.  299).  In 
the  other  kind  there  has  been 
fibrO'Cellvilar  deposit,  or  degene- 
ration within  the  joint ;  and  the 
bones,  united  partly  by  this,  are 
also  tied  together  by  arches  or 
bridges  of  osseous  matter,  thro^\Ti 
out  externally  to  the  articulation, 
and  stretching  across  from  one 
side  to  the  other.  It  has  been 
supposed  that  these  masses  pro- 
ceed from  the  ossification  of  the 
ligaments,  or  even  the  muscles ; 
but,  from  the  inequality  of  their 
appearance,  it  is  evident  that  they 
are  new  and  accidental  forma- 
does  not  occiu-  as  a  consequence  of 
is  usually  the  result  of  traimiatic 


Fig.  299.— Complete  Anchylosis  of  Hip. 


tions.  The  true  or  osseous  anchylosis 
scrofulous  articular  inflammation,  but 
inflammation  in  persons  of  a  healthy  constitution.  In  the  incomplete  anchy- 
losis there  is  always  some  degree  of  mobility,  however  slight,  and,  indeed, 
perhaps  only  perceptible  on  deep  and  close  examination.  In  the  complete  form 
of  stiff  joint,  the  articulation  is  perfectly  rigid  and  immovable.  It  not  imfre- 
quently  happens,  in  old  standing  cases  of  diseased  joint,  that  more  or  less 
complete  anchylosis  is  taking  place  at  one  part  of  the  articulation,  whilst  caries 
or  necrosis  of  the  bones  is  going  on  at  others.  In  such  circumstances, 
excision  or  amputation  will,  probably,  be  the  coiirse  to  be  jjursued. 

Treatment. — The  treatment  of  anchylosis  is,  in  the  first  instance,  of  a  pre- 
cautionary nature  ;  that  is  to  say,  when  the  Surgeon  finds  that  the  establishment 
of  anchylosis  is,  as  it  were,  the  natural  means  of  cure  adopted  by  nature  in  a 
deeply  diseased  joint,  Ms  efforts  should  be  directed  to  taking  care  that  the  joint 
become  anchylosed  in  such  a  position  as  will  leave  the  most  useful  limb  to 
the  patient.  Thus,  if  it  be  the  hip  or  knee,  the  anchylosed  joint  should  be  in 
the  straight  position  ;  if  it  be  the  elbow,  it  should  be  placed  at  a  right  angle, 
and  the  hand  in  the  mid  state  between  pronation  and  supination. 

When  once  anchylosis  has  occurred,  the  treatment  to  be  adopted  will  depend 
partly  on  the  degi-ee  of  stifliiess,  whether  it  be  fibrous  or  osseous  ;  and  partly 
on  the  object  to  be  attained,  whether  this  be  merely  the  restoration  of  mobility 
in  a  part  anchylosed  in  a  good  position,  or  the  remedying  .of  the  deformity 
occasioned  by  faulty  anchylosis. 

1.  In  attempting  to  restore  the  mobility  of  a  joint  anchylosed  in  a  good 
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position,  as  of  a  straight  hwt  stiff  knee,  the  Surgeon  may  usually  succeed  if  the 
anchylosis  be  only  fibrous,  (when  some  degree  of  movement  will  always  be 
perceptible  in  the  part,)  by  the  employment  of  passive  motion,  frictions,  and 
douches,  more  particularly  with  wai'm  salt  water  or  the  mineral  sulphureous 
springs.  In  the  more  obstinate  cases,  and  where  the  iimnobility  aiDpears  to 
depend,  in  some  degree  at  least,  on  fibrous  bands  stretching  across  the  limb,  an 
attempt  might  be  made  to  divide  these  subcutaneously.  In  doing  this  no 
mischief  can  result ;  for,  the  synovial  structure  of  the  joint  having  been 
destroyed,  no  dangerous  amount  of  inflammation  can,  be  set  uj)  in  it. 

2.  When  fibrous  anchylosis  has  taken  place  in  a  faulty  position — if,  for 
instance,  the  knee  be  bent,  or  the  elbow  straight— the  first  thing  to  be  done  is 
to  place  the  limb  in  such  a  position  that  it  wUl  be  useful.  This  may  most 
<j.-eadily  be  done  by  putting  the  patient  under  the  influence  of  chloroform,  and 
then  forcibly  flexing  or  extending  the  limb  as  the  case  may  require,  when  with 
loud  snaps  and  cracks  it  will  usually  come  into  proper  position.  Should  any 
of  the  tendons  near  the  joint  appear  to  be  particularly  tense,  they  may  be 
divided  subcutaneously.  Either  some  days  before  the  extension  is  attempted, 
or  else  if  it  have  been  carried  as  far  as  the  rigid  state  of  the  tendons  will  permit, 
tenotomy  may  be  practised,  and,  an  interval  of  a  few  days  having  been  allowed 
to  elapse,  extension  may  be  completed.  The  inflammatory  action  that  follows 
this  forcible  extension  or  flexion  of  the  limb,  is  usually  but  very  trivial ;  an 
evaporating  lotion  and  rest  will  speedily  subdue  it.  Indeed,  it  is  surprising 
what  an  amount  of  violence  may  be  inflicted  on  an  anchylosed  joint  without 
any  bad  consequences  ensuing.  After  the  lunb  has  been  restored  to  its  proper 
position,  passive  motion  and  frictions  may  tend  to  increase  its  mobility. 

3.  When  osseous  anchylosis  has  taken  place,  and  the  position  of  the  limb 
is  a  good  one,  it  wiU  generally  be  wiser  for  the  Surgeon  not  to  interfere  ; 
except  in  the  case  of  the  elbow-joint,  which,  imder  these  circumstances,  may 
be  excised  with  advantage,  so  as  to  substitute  a  movable  for  an  iramovable 
articulation.  If  the  position  be  faulty,  the  osseous  union  may  be  drilled 
and  broken  through,  or  a  wedge-shaped  piece  of  the  bones  may  be  taken 
out,  and  the  position  of  the  limb  thus  rectified. 

4.  Amputation  may  be  required  in  cases  of  faulty  anchylosis  with  so  much 
atrophy  of  the  limb  as  to  render  it  useless,  or  in  cases  in  wliich  there  is  necrosed 
or  carious  bone  co-existing  with  anchylosis  and  rigid  atrophy  of  the  muscles  of 
the  limb. 

LOOSE  CARTILAGES  IN  JOINTS. 

It  sometimes  happens  that  in  the  instance  of  a  joint  the  synovial  membrane 
assumes  a  warty  condition,  as  the  result  of  chronic  irritation  of  the  articulation. 
This  warty  state  of  the  membrane  usually  consists  of  flattened  fibroid  deposits 
upon  its  surface.  In  other  cases  these  may  become  pedimculated,  and  pendant 
into  its  interior,  Por  this  condition,  which  gives  rise  to  occasional  uneasiness 
and  puffiness  about  the  joint,  with  a  crackling  or  creaking  sensation  when  it  is 
moved,  but  little  can  be  done  beyond  the  application  of  discutient  plasters  and 
the  use  of  elastic  bandages. 

Loose  Oartilarjes,  as  they  are  termed,  are  not  unfrequently  met  with  in  the 
diff'erent  articulations.  In  many  cases  they  are  not  truly  cartilaginous,  but 
appear  to  be  composed  of  masses  of  condensed  and  indurated  fibroid  tissue  not 
very  dissimilar  in  structure  from  the  warty  synovial  membrane  just  referred 
to,  and  from  which  they  appear  to  be  detached.  In  fact,  the  flattened  and 
tuberculated  fibroid  deposits  forming  warty  gz-owths,  the  pedunculated  fibroid 
masses,  and  the  same  detached  or  lying  loose  in  the  interior  of  the  joint  appear 
to  be  successive  stages  or  conditions  of  the  same  pathological  formation 
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Though  commonly  fibroid,  it  is  probable  that  in  some  cases  these  bodies  may 

be  truly  cartilaginous. 

Chaeacters.— These  bodies  vary  in  size  from  a  barley-corn  to  a  chestnut. 
When  small,  they  are  roimd  ;  when  large,  they  are  somewhat  flattened  or 
depressed  on  the  sm-face.  They  are  smooth,  shining,  and  usually  of  a  yellowish 
or  greyish-white  colour-.  They  are  most  frequently  met  with  in  the  knee  ;  but 
not  uncommonly  occur  in  the  elbow  or  the  joint  of  the  lower  jaw,  and  occa- 
sionally in  the  shoulder.  Most  commonly  only  one  is  found  ;  but  their 
number  may  range  from  this  up  to  fifty  or  sixty. 

Symptoms.— The  severity  of  the  symptoms  will  to  a  great  extent  depend 
upon  the  mobility  of  the  loose  caitUage,  and  its  consequent  greater  or  less 
liability  to  be  nipped  between  the  opposite  articular  surfaces  in  the  movements 
of  the  joiut.    When  these  bodies  are  tolerably  firmly  attached  to  the  synovial 
membrane,  they  may  merely  occasion  weakness  of  the  joint,  with  occasional 
synovial  effusion.  When  loose,  they  usually  give  rise  to  a  very  distinct  traki  of 
symptoms.    The  most  marked  of  these  is  the  very  severe  paia  which  occurs  in 
particular  movements  of  the  limb.    TMs  comes  on  suddenly,  prevents  the 
patient  from  either  straightening  or  flexing  the  joint  completely,  and  is  often 
so  intense  as  to  cause  faintness  or  sickness.    It  is  usuaUy  foUowed  by  a  degree 
of  synovial  inflammation,  and  by  relaxation  of  the  Hgaments.    These  attacks 
of  pain  and  of  sudden  irritability  of  the  part  come  on  at  varying  inter^-als,  as 
the  result  of  movements  of  it  :  they  commonly  happen  in  the  knee  whilst  the 
patient  is  walking.    It  is  difiicult  to  say  to  what  this  severe  pam  is  due 
Richet  thinks  it  may  be  owing  to  the  synovial  membrane  bemg  pmched 
between  the  foreign  body  and  one  of  the  articular  surfaces.    I  think  that  it  is 
most  probably  due  to  the  foreign  body  being  dra\vii  in  between  the  opposite 
surfaces  of  the  joint,  when  these  are  separated  anteriorly  m  the  act  of  flexion 
of  the  knee,  and  then,  when  the  lunb  is  extended,  acting  as  a  wedge  between 
these,  tending  to  keep  them  separate  and  interfering  with  the  complete 
straightening  of  the  limb.    In  consequence  of  this  wedge-like  action  of  the 
loose"  cartHage  the  ligaments  are  violently  stretched,  and  the  sickening  pa.in 
consequent  on  this  act  is  experienced,  followed,  as  happens  in  a  violent  spram 
by  rapid  synovial  effusion.    The  sensibility  of  the  ligaments  of  a  jomt  is  of 
that  peculiar  nature  that  it  is  only  caUed  into  action  when  an  attempt  is  made 
to  stretch  them,  and  thus  forcibly  to  counteract  or  destroy  their  natui-al  use. 
Lic^aments  may  be  cut  without  any  suffering,  but  they  cannot  be  stretched, 
either  by  accident  or  disease,  without  the  most  severe  pain.    In  some  cases  the 
loose  cartilage  can  be  felt  by  carrying  the  finger  over  the  joint,  when  it  may 
be  detected  under  the  capsule,  slipping  back  when  pressui-e  is  exercised  upon 
it,  and  often  possessing  great  mobility,  gliding  from  one  side  of  the  joint  to  the 
other,  so  as  to  be  extremely  difficult  to  be  fixed. 

Treatment.— The  palliative  treatment  consists  in  supporting  the  joint  with 
an  elastic  bandage  or  knee-cap,  so  as  to  limit  its  movements,  and  thus  prevent 
the  liabiUty  to  the  recuiTence  of  the  attacks  of  pain ;  and  m  this  way  the 
fixing  and  ultimate  absorption  of  the  cartilage  may  sometimes  be  obtained. 
This  I  have  several  times  seen  to  occur  in  patients  who  either  refused  to  be 
operated  on,  or  in  whom  an  operation  was  not  thought  advisable.  Any  infiam- 
niatory  action  that  has  been  excited  requires  to  be  subdued  by  proper  anti- 
phlogistic treatment.  .  .„,,f„,,„ 
If  the  cartilage  occasion  great  and  frequent  suffermg,  so  as  to  inteiieie 
seriously  with  the  utiUty  of  the  limb,  and  if  it  appear  to  be  of  hiije  size,  ami 
to  be  loose  and  single,  means  may  be  taken  for  its  extraction.  But  it  must  ue 
home  in  mind  that,  whilst  the  loose  cartilage  is  at  most  an  inconvenience, 
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though  perhaps  a  serioiis  one,  any  operation  for  its  removal  by  wliich  the  joint 
is  opened,  becomes  a  sovu'ce  of  actual  danger  to  limb  and  even  to  life.  It 
is  far  less  dangerous,  in  fact,  to  leave  the  foreign  body  than  to  perform  the 
operation  necessary  for  its  extraction.  Hence  an  operation  should  not  be 
lightly  proposed  or  imdertaken,  without  warning  the  patient  of  the  possible 
consequences  that  might  follow.  No  operation  should  be  undertaken  so  long 
as  the  joint  is  in  an  ii-ritated  state,  as  the  result  of  a  recent  attack  of  pain  and 
inflammation  ;  this  must  be  first  subdued,  and  then  the  operation  may  be  pro- 
ceeded with ;  nor  should  it  be  done  if  the  patient's  health  be  broken.  The 
extraction  used  to  be  etfected  by  directing  the  patient  in  the  first  instance  to 
make  those  movements  by  which  he  usually  gets  the  cartilage  fixed  in  the  joint. 
So  soon  as  the  Surgeon  feels  it  (as  this  operation  is  commonly  required  in  the 
knee),  he  should  push  it  to  one  side  of  the  patella,  where  he  must  fix  it  firmly 
with  his  forefinger  and  thumb  ;  he  then  draws  the  skin  covering  it  to  one  side 
so  as  to  make  it  tense,  and  cuts  directly  down  upon  the  cartilage  by  a  suf- 
ficiently free  incision  to  allow  of  its  escape.  The  wound,  which,  when  the  skin 
is  relaxed,  will  be  somewhat  valvular,  is  then  closed  by  a  strip  of  plaster,  and 
the  Hmb  is  kept  at  rest  for  a  few  days  until  it  has  united.  Severe  inflammation 
of  the  joint  less  frequently  follows  this  coarse  operation  than  might  have  been 
expected,  the  synovial  membrane  having  probably  undergone  some  modification 
of  action  that  renders  it  little  liable  to  this  process.  It  has,  however,  happened 
that  acute  synovitis  has  set  in,  and  this  has  terminated  in.  suppuration  of  the 
joint,  causing  the  patient's  death,  requiring  amputation,  or  leading  to  anchylosis. 

It  has  been  proposed  by  Chassaigne,  ia  order  to  obviate  the  dangers  of  direct 
and  open  wound  into  the  joint,  to  remove  the  loose  cartilage  by  subcutaneous 
section  ;  this  he  accomplishes  in  a  way  that  I  have  seen  practised  by  Liston, 
and  have  often  done  myself,  viz.,  by  passing  a  tenotome  obliquely  under  the 
skin,  after  fixing  the  foreign  body  in  the  way  that  has  abeady  been  described, 
dividing  the  synovial  membrane  freely,  and  then  squeezing  the  cartilage  into 
the  areolar  tissue  outside  the  joiat,  where  it  is  finally  fbced  by  'plaster  and 
bandage,  and  then  may  be  left  to  be  eventually  taken  up  by  the  absorbents  of 
the  part.  Goyrand  recommends  the  same  subcutaneous  mode  of  removal  of  the 
foreign  body  from  the  inside  of  the  joint ;  but,  instead  of  leaving  it  to  be 
absorbed,  extracts  it  at  the  end  of  eight  days,  by  a  fi-esh  incision,  from  the 
areolar  tissue  in  which  it  has  been  lying. 

A  most  useful  modification  of  this  method  has  been  practised  by  Square,  of 
Plymouth  ;  it  consists  in  fixing  the  loose  cartilage,  dividing  the  capsule  sub- 
cutaneously  over  it,  and  then  pressing  the  foreign  body  into  the  opening  thus 
made,  retaining  it  there  by  a  compress  and  plasters.  Adhesion  speedily  ensues, 
and  the  loose  cartilage  is  eventually  absorbed.  In  operating  by  this  method  on 
the  knee,  the  cartilage  should  be  fixed  below  and  to  the  inner  side  of  the  patella, 
between  it  and  the  head  of  the  tibia  ;  a  long  narrow  tenotome  is  then  intro- 
duced obliquely  under  the  skin  from  a  distance  of  about  two  inches  below  the 
loose  cartilage  ;  the  capsule  of  the  joint  is  divided,  the  subcutaneous  areolar 
tissue  fi-eed  by  a  slight  sweep  of  the  blade,  and  the  loose  cartilage  then  pressed 
into  the  cavity  thus  made  to  receive  it,  where  it  may  become  absorbed.  By  the 
adoption  of  these  subcutaneous  methods  there  will  be  but  very  little  danger  of 
inducing  undue  inflammation  in  the  joint,  the  entrance  of  air  being  prevented 
which,  and  not  the  mere  section  of  the  capsule  and  synovial  membrane  consti- 
tutes the  chief  risk.  Should  there  be  more  than  one  loose  cartilage  the 
operation  must  be  repeated,  but  not  until  the  inflammation  iiaduced  °by  the 
former  one  has  been  subdued.  In  this  way  I  have  successfully  removed  in 
succession  five  loose  cartilages  from  one  knee. 
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NEURALGIA  OF  JOINTS. 
Pain  of  a  severe  character  is  often  experienced  in  or  around  a  joint,  closely 
simulating,  but  not  dependent  upon,  inflammation  or  other  structural  disease. 
This  pain,  which  is  purely  neuralgic,  may  either  have  its  origin  in  some  local 
irritation  of  a  nerve  leading  to  the  sensitive  part,  or  it  may  he  dependent  on 
constitutional  disorder  of  an  hysterical  character.  It  is  this  class  of  cases,  occur- 
rino-  in  yomig  women  who  are  either  the  subjects  of  hysteria,  or  are  of  a  highly 
nervous  temperament,  that  should  especially  be  considered  as  Neuralgia  of  the 
Joints,  to  which  the  attention  of  the  profession  has  principally  been  directed  by 
the  labouj-s  of  Sir  B.  Brodie. 

In  these  cases  it  is  generally  found  that  the  hip,  knee,  ankle,  or  shoulder  is 
the  joint  affected — ^the  hip  and  the  knee  more  especially.  The  neuralgia  is 
usually  localised  in  a  particular  joint  by  some  slight  injiuy  that  the  part  has 
sustained.  But  it  is  important  to  observe  that  in  these  cases  the  pain  often 
does  not  develop  itself  for  some  days,  or  even  weeks,  after  the  injury  that  is  the 
alleged  cause  of  it.  Severe  pain  in  the  joint  is  complained  of ;  and  the  limb  is 
rendered  comparatively  useless,  often  with  a  good  deal  of  distortion  or  contrac- 
tion. On  examination,  it  wiU  be  found  that  the  pain,  which  is  commonly  very 
severe,  is  superficial  and  cutaneous,  not  existing  in  the  interior  of  the  articula- 
tion, nor  increased  by  pressure  of  the  articular  surfaces  against  one  another  ; 
and  that  it  is  not  strictly  confined  to  the  joint,  but  radiates  for  some  distance 
around  it.  This  pain  is  often  intermittent  in  its  character,  and  is  frequently 
associated  with  neuralgia  elsewhere,  as  in  the  spine ;  and  not  unfrequently 
mth  uterine  irritation  or  disease.  At  the  same  time,  it  will  be  observed  that 
all  the  signs  that  ought  to  accompany  a  severe  attack  of  inflammation  in  a 
joint,  such  as  would  be  attended  by  a  corresponding  amount  of  pain,  are 
absent;  there  being  no  painful  startings  of  the  limb  at  night,  no  heat,  redness, 
or  swelling  of  it,  nor  constitutional  fever  and  irritation  ;  and  the  suffeiing  being 
increased  by  causes,  such  as  mental  and  emotional  disturbance,  that  do  not 
influence  organic  disease.  Attention  to  these  various  circumstances  will  usually 
enable  the  Surgeon  to  diagnose  the  nature  of  the  attack  without  much  diffi- 
culty ;  the  only  cases  in  which  he  will  really  experience  any,  being  those  in 
which  the  tissues  arotuad  the  j  oint  have  been  thickened,  indurated,  and  altered 
in  their  characters  by  the  application  of  issues,  moxse,  &c.  ;  or  by  some  slight 
articular  disease  having  at  some  time  existed,  but  having  been  cured. 

The  neuralgia  is  often  referrible  to  the  iiTitation  of  some  particular  nerve, 
either  at  its  origin  or  in  its  course.  This  is  particularly  the  case  with  neuralgia 
of  the  hip  and  knee,  which  wiU  often  be  found  to  be  dependent  on  irritation  of 
the  obturator  nerve  owing  to  intrapelvic  inflammations,  congestions,  or  adlie- 
sions.  In  one  case  of  secondary  abdominal  cancer  under  my^cai-e,  the  patient 
was  seized  with  the  most  intense  pain  in  the  right  hip  and  knee,  so  as  to  lead 
to  the  suspicion  that  these  joints  were  diseased.  On  examination  after  death,  it 
was  found  that  the  pain  resulted  from  the  implication  of  the  obtm-ator  nerve  in 
a  mass  of  intrapelvic  cancer,  the  joints  themselves  being  perfectly  sound._ 

Tbeatment.— The  ti-eatment  must  be  of  a  constitutional  character,  du-ected 
especially  to  re-establish  a  healthy  condition  of  the  uterine  organs.  If  there  be 
amenorrhcca  and  anjcmia,  aloetics  and  the  preparations  of  ii-on  must  be  given  ; 
if  uterine  irritation  or  ulceration  exist,  this  must  be  removed  by  proper  local 
means,  and  the  general  health  attended  to.  General  nervine  antispasnwdics 
and  tonics,  such  as  valerian  and  bark,  or  assafoctida  and  quimne  in  lull  closes, 
should  be  freely  administered.  The  most  eflicient  treatment  that  can  be 
directed  to  the  affected  joint,  is,  I  think,  the  application  of  cold  douches  and 
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the  employment  of  electro-magnetism,  which  I  have  foimd  to  cure  cases  iu 
which  all  other  means  had  failed;  the  application  of  atropine  and 'aconite 
may  be  of  service  to  allay  the  pain  when  especially  severe.  If  contraction  or 
other  distortion  of  the  limb  exist,  the  patient  should  be  put  under  chloro- 
form, and  extension  or  rectification  of  faulty  position  then  made,  care  being 
taken  to  keep  the  limb  on  splints  in  a  proper  position  for  some  time  after  the 
operation. 


CHAPTER  XLIX. 


EXCISION  OF  JOINTS. 
HiSTORY.-The  operation  of  resection  of  the  articular  ends  of  bones  dates 
from  the  very  earliest  penods  of  Surgery  of  which  we  have  any  record.  Hippo 
elites  (in  lu.  Chapter  on  Injimes  of  Joints)  speaks  of  resections  of  bones  at  the 
jomts,  whether  of  the  foot,  the  hand,  the  leg,  the  ankle,  the  fore-arm,  ZZlt  t 
bemg  for  the  most  part  unattended  by  danger,  except  from  syncope  or  c^secu 
tive  fever.    Celsus,  m  speaking  of  compound  dislocations,  says,  if  the  bare  bone 
project  xt  wm  always  be  an  obstacle  to  reduction;  that  which  protrudes  sho'd 
therefore  be  cut  off.  Paulus  Mgineta  says  that,  if  a  bone  project,  as  after  atans 
verse  fractxue,  we  must  cut  it  off.    Thus,  it  wiU  clearly  be   een  that twa^th" 
practice  of  the  ancients  in  compound  dislocations,  and' in  compound  frXes 
to  resect  the  protruding  bones.    But  that  the  practice  of  resection  wa  not 
^iTtU  T^^^f.^--^'-         evident  from  a  passagHn  fi  ^ 

tularin  the  works  of  Paulus  ^gmeta,  who  directs  that,  if  the  fistula  terminate 
with  a  boue,  and  If  that  be  not  diseased,  it  should  oni;  be  scraped  lut  i^t  t 
carious,  the  whole  diseased  portion  should  be  cut  out  .vith  chi;el  and  i? 
necessary,  it  may  have  a  hole  bored  in  it  with  a  trephine  ■  and  TlSl'  f 
on  he  says,  "  the  extremity  of  a  bone  near  a  joint  SUs^d  t  to  f 
and  often,  if  the  whole  of  a  bone,  such  as  thl 

diseased,  it  is  to  be  taken  out  entire."    Nothing  can  probably  be  more  explici 
than  this  statement  in  winch  the  practice  is  aUuded  to  as  of  frequent  occiS 
rence.    But  he  makes  exceptions  in  the  case  of  the  bones  of  the  pL  a^i 
pelvis,  and  the  head  of  the  femur,  which,  he  says,  should  not  be  opSed^J 
for  fear  of  the  .neighbouring  arteries.  opciarea  on 

The  practice  of  resection  thus  known  to  and  adopted  by  the  ancient,  nnd 
mentioned  by  the  Arabian  writers  of  the  middle  Iges,  f^  comSy  ^^^^ 
disuse,  and  seems  entirely  to  have  been  forgotten  until  the  mid7e  of  the  ^ 
century  when  occasional  notices  of  its  adoption  appear  in  Su^'^^l  eLvs  I 
was  first  employed  in  cases  of  compound  fractures  and  dislocatiouTof  n^.  t 

ankle  roLfS:rshlt  e?bT^^^^^^^        tLs^^/^'^^'  f^^'  '^^ 

cases  in  which  they  happened  to  be  employed.    The  Surgeons  who  Srmt 
tthem  did  not  recogmse  any  new  rule  of  practice  as  bebig  involved T  I? 
■  chance  procedures.  mvoivecl  m  these 

The  first  resection  practised  for  injury  in  which  the  articular  ends  in 
.  pound  dislocations  were  fairly,  deliberately,  and  successfully  removed  V 
:to  have  c^curred  to  Cooper  of  Bungay,  before  or  at  latestXt  thi'  nSl 
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of  tlie  last  century.  The  precise  date  of  this  case  is  unknown ;  hut  Gooch, 
witing  in  1758,  says  that  it  occurred  "many  years  ago  ;"  that  the  ends  of  both 
tibia  and  fibula  were  sawn  off  in  a  compound  luxation  of  the  ankle  ;  that  the 
hmb  was  preserved,  and  was  so  useful  that  the  patient  was  able  to  walk  and 
gain  his  livelihood. 

In  or  about  the  year  1758,  Wainman  of  Shripton  sawed  off  the  lower  end  of 
the  humerus  in  a  case  of  compoiind  dislocation  of  the  elbow-joint  with  perfect 
success,  the  patient  recovering  with  an  arm  as  moveable  "  as  if  nothing  had 
ever  been  amiss  and  his  example  was  shortly  afterwards  followed  by  Tyne  of 
Gloucester,  who  in  a  similar  case  removed  two  and  a  half  inches  of  the  lower  end 
of  the  humerus.  From  this  period  the  operation  of  excisions  of  the  articular  ends 
of  bones  in  cases  of  compound  dislocations  and  fractures  into  joints  became  an 
established  practice,  and  was  extensively  adopted  by  Baron  Percy  in  France, 
who,  in  1794,  exhibited  to  Sabatier  nine  soldiers  in  whom  he  had  suc- 
cessfully excised  the  head  of  the  humerus  for  gun-shot  injury  ;  by  Belguer  in 
Germany,  and  by  Hey  of  Leeds,  and  by  numerous  other  Surgeons  in  this 
country  and  abroad. 

The  fij'st  case  in  which  a  methodical  attempt  at  resection  for  disease  of  the 
articular  end  of  a  bone  was  made  occurred  to  White  of  Manchester  ia  1768, 
who  thus  removed  a  large  portion  of  the  upper  part  of  the  humerus,  though  it 
is  doubtful  whether  he  actually  excised  the  head  of  the  bone.  However  this 
may  be,  he  had  previously  satisfied  himself  by  experiments  on  the  dead  body 
that  this  operation  was  practicable.  Although  the  head  of  the  humerus  may 
not  have  been  removed  by  White  in  tliis  case,  it  certainly  was  three  years  later 
by  J.  Bent  of  Newcastle,  who  in  1771  excised  by  a  formal  and  pre-arranged 
operation  the  carious  head  of  the  humerus  with  complete  success.  His  example 
was  foUowed  in  1778  by  Orred  of  Chester,  who  also  operated  successfully  in  a 
similar  case.  About  the  same  time,  1775,  Justamond,  Surgeon  to  the  West- 
minster Hospital,  removed,  in  a  case  of  disease  of  the  elbow-joint,  the  olecranon 
and  two  inches  of  the  ulna. 

In  1762,  Filldn  of  North wich  removed  the  articular  ends  of  the  femur 
and  tibia,  together  with  the  pateUa,  ia  a  man  affected  with  disease  of  the 
knee-joint,  resulting  from  a  fall  from  a  horse.  FUkin  was  led  to  this 
operation  as  a  substitute  for  amputation  of  the  limb,  to  which  the  patient 
refused  to  submit,  in  consequence  of  having  experimentally  practised  it  on  the 
dead  subject.  The  patient  recovered  rapidly,  had  a  useful  limb  on  wliich  he 
was  able  to  walk  long  distances,  and  was  certamly  alive  nearly  thii-ty  years 
after  the  operation.  This  remarkable  case  seems  to  have  attracted  little,  if 
any,  attention,  and  indeed  was  not  published  until  1790,  after  Park  of 
Liverpool  brought  before  the  profession  his  second  successful  case  of  excision  of 
the  knee-joiut,  which  occiured  in  1789.  The  first  operation  of  tliis  kind 
was  performed  most  successfully,  as  regarded  utility  of  limb,  by  that  Surgeon 
in  1781,  apparently  without  any  previous  Imowledge  of  the  operation  that  had 
been  done  by  FUkin  nearly  twenty  years  previously. 

The  example  thus  set  by  the  English  Surgeons  was  speedily  followed  by  the 
Moreaus  ia  France,  who,  between  the  years  1786  and  1789,  sent  varioiis 
memoirs  to  the  French  Academy  on  this  subject.  The  operation,  however, 
was  violently  opposed  by  the  great  body  of  Surgeons,  and,  mth  the  exception 
of  the  occasional  removal  of  the  head  of  the  humerus,  fell  into  abnost  complete 
.  neglect  both  in  this  country  and  abroad  for  a  period  of  nearly  forty  years, 
during  which  time  the  records  of  Surgery  do  not  contain  as  many  cases  in 
which  the  articular  ends  of  bones  were  excised  for  disease. 

The  operation  of  excision  of  diseased  joints,  though  occasionally  practised. 
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continued  in  this  languid  state  until  1831,  when  it  received  a  new  and  vigorous 
impulse,  so  far  as  its  application  to  diseases  of  the  elbow  was  concerned,  by  the 
publication  of  Syme's  essay  on  that  subject,  and  by  the  practice  of  Liston  some 
years  subsequently  at  University  College  Hospital. 

In  1845  these  operations  were  again  prominently  brought  before  the  Pro- 
fession by  the  performance  of  excision  of  the  head  of  the  femur  by  Fer- 
gusson;  and  although  excision  of  the  knee-joint  had  occasionally  been  practised 
by  Syme,  by  Crampton,  Textor,  Demme,  Heyfelder,  and  others,  it  was  not 
until  its  revival  in  1850  by  the  same  accomplished  Surgeon,  that  it  came  to 
be  extensively  practised.  Since  that  period  the  operation  of  excision  has  been 
applied  to  almost  every  joint  i^dthin  reach  of  the  Surgeon's  knife. 

Before  proceeding  to  discuss  the  different  resections  in  detaH,  we  must  endea- 
vour to  lay  down  some  general  rules  for  their  performance  in  those  cases  in 
which  they  are  alone  admissible. 

_  Indications  for  Excision.— The  excision  of  an  articulation  may  be  prac- 
tised for  the  follo\ving  reasons  : — 

1.  As  a  substitute  for  amputation  in  cases  in  which  the  joint  is  so  extensively 
diseased,  that  the  patient  will  be  worn  out  by  the  discharge  or  pain,  unless  it 
be  removed.  Here  a  useful  limb  may  be  secured  by  the  sacrifice  of  the 
diseased  part. 

2.  In  some  cases  of  articular  disease  in  which  amputation  would  not  he  justi- 
fiable, excision  may  be  done  in  order  to  hasten  the  cure,  and  thus  to  save  years 
of  suffering  to  the  patient. 

3.  Excision  may  be  done  in  cases  in  which  amputation  is  not  practicable  ; 
as  m  disease  of  the  hip-joint  or  of  the  temporo-m axillary  articulation. 

4.  As  a  substitute  for  other  and  less  efficient  treatment,  in  order  to  restore  the 
utility  of  a  limb  or  joint;  as  in  osseous  anchylosis  of  the  elbow,  or  in  faulty 
osseous  anchylosis  of  the  knee. 

_  5.  Excision  may  be  required  in  bad  compound  dislocations  and  fractures  into 
joints,  especiaUy  in  gicn-shot  injuries  ;  more  particularly  in  those  of  the  head  of 
the  humerus,  and  of  the  elbow. 

As  a  general  rule,  resections  are  more  required  for  diseases  of  the  articular 
ends  of  bones  than  for  simple  disorganisation  of  joints.  If  only  the  soft  struc- 
tures of  a  jomt  be  involved,  it  usuaUy  happens  that,  without  the  necessity  of 
resection  or  operation  of  any  kind,  a  useful  limb  wiU  result ;  in  the  upper 
extremity,  with  fair  mobility  of  the  articulation  ;  in  the  lower,  with  more  or 
less  complete  anchylosis,  sufficient  for  a  fair  basis  of  support.  But  when  the 
constitution  is  very  strumous,  or  the  bones  are  primarily  or  extensively 
affected,  we  can  scarcely  expect  that  the  limb  will  recover  to  such  an  extent  as 
to  become  useful. 

Conditions  of  SuccESS.-For  resection  to  succeed,  the  foUowing  conditions 
appear  to  me  to  be  necessary. 

1.  The  disease  should  not  be  too  extensive,  so  that  its  removal  would  entaH 
such  an  amount  of  mutilation  of  the  limb,  as  to  render  it  less  useful  to  the 
patient  than  an  artificial  member  would  be.  This  is  especiaUy  important  in 
the  lower  extremity.  If  the  bones  be  so  extensively  affected  as  to  require  to 
be  shortened  by  a  considerable  exten<>-for  several  inches-a  limb  would  be 
left,  which,  mstead  of  serving  as  a  proper  basis  of  support  to  the  patient  would 
only  be  a  useless  incumbrance.  In  the  upper  extremity,  length  and  strength 
are  of  less  consequence  than  in  the  lower  ;  the  preservation  of  the  hand  is  the 
chief  tiling  to  aim  at,  and  if  this  be  effected ;  the  bones  may  be  encroached  on  to 
a  greater  extent  than  is  proper  in  the  lower  Umb. 

2.  The  disease  for  which  resection  is  practised  should  be  allowed  to  become 
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chronic  before  any  operation  is  undertaken  :  for  this  there  are  two  reasons. 
First,  in  the  acute  stage  of  disorganisation  of  a  joint,  it  is  not  always  possible 
to  say,  however  unpromising  the  case  may  appear,  whether  anchylosis  may  not 
result,  so  that  as  useful  a  limb  would  be  left  as  could  be  obtained  by  resection. 
And,  secondly,  if  the  joint  be  excised  whilst  acute  and  active  disease  is  going 
on,  inilammation  and  diiiuse  suppuration  of  the  medullary  canal  are  apt  to  set 

in  a  condition  very  apt  to  be  foUowed  by  phlebitis  and  pyasmia.    In  the 

only  fatal  instances  of  resection  of  the  elbow-joint  that  I  have  witnessed,  death 
resulted  from  this  cause  ;  the  operation  having  been  perfoixaed  whilst  the 
articular  aifection  was  acute. 

3.  The  soft  parts  about  the  joint  must  he  in  a  sufficiently  healthy  state.  There 
are  two  morbid  conditions  coimected  with  the  soft  parts  that  may  interfere 
with  the  success  of  resection.  First,  they  may  be  so  thinned  and  permeated  by 
siuuses,  and  so  adherent  to  the  bones,  that  an  iasufiicient  covering  would  be 
left.  Or,  secondly,  the  long-continued  existence  of  strumous  disease  in  joints 
and  bones  may  give  rise  to  a  great  deposit  of  lowly  organised  plastic  matter 
around  the  articulation.  This  material  becomes  insusceptible  of  healthy 
organisation,  and  slowly  siippurates.  Sinuses  form  in  it ;  the  integuments 
covering  it  become  blue  and  doughy ;  and  the  soft  parts  around  the  seat  of 
operation  fall  into  a  state  of  strumous  disorganisation  that  prevents  alike  the 
formation  of  a  false  joint,  of  osseous  anchylosis,  or  of  the  healing  of  the  wound, 
and  thus  leads  inevitably  to  the  ultimate  amputation  of  the  limb.  Even 
though  this  exudation-matter  do  not  exist  in  large  quantity,  if  the  joint  be 
peculiarly  loose,  owing  to  softening  and  disorganisation  of  ligamentous  and 
tendinous  structures,  excision  is  not  very  likely  to  succeed,  especially  if  it  be 
the  ankle  or  knee  that  is  removed. 

4.  Tlie  state  of  the  patieni^s  constitution  must  necessarily  influence  the  Surgeon 
materially  in  his  determination  whether  to  resect,  or  to  amputate.  If  the 
constitution  be  tolerably  sound,  or  if  the  general  health  have  given  way,  pro- 
vided that  it  has  done  so  as  the  simple  consequence  of  pain,  irritation,  and 
continued  discharge,  resection  wiU  have  a  fair  prospect  of  success.  In  fact, 
when  the  patient  is  hectic  in  consequence  of  continued  suppurative  action,  the 
removal  of  the  joint  or  bone  that  maintains  such  action  may  be  advantageously 
practised.  But  if  there  be  a  state  of  in-itative  fever  in  consequence  of  con- 
tinuance and  spreading  of  morbid  action,  the  operation  is  likely  to  occasion 
erysipelas,  pUebitis,  or  pyaemia,  and  is  not  a  safe  measure.  So  also,  if  the 
constitution  appear  to  be  very  much  broken  down,  the  patient  being  anaemic, 
wasted,  and  cachectic,  with  some  irritative  fever,  but  with  no  open  abscess  in 
connexion  with  the  joint  to  account  for  the  cachectic  condition,  excision  of  the 
larger  joints,  as  of  the  knee  and  hip,  is  not  a  desirable  operation.  If  the 
patient  be  very  highly  strumous,  or  decidedly  phthisical,  there  will  be  little 
prospect  of  his  being  able  to  bear  up  through  the  long  convalescence  that 
follows  resection.  A  slight  degree  of  pulmonary  disease,  however,  which 
appears  to  be  rather  the  result  of  the  long-continued  irritation  of  the  local 
afi'ection,  than  of  any  constitutional  taint,  need  not  be  a  bar  to  these  operations. 
In  such  cases,  I  have  several  times  had  occasion  to  observe  that  the  general 
health  improved  rapidly  after  the  removal  of  the  local  disease. 

5.  The  extremes  of  life  are  unfavourable  to  resections.  In  very  early  child- 
hood, these  operations  are  seldom  necessary  ;  the  natm-al  processes  usually 
sufficing,  with  very  little  assistance,  to  eliminate  diseased  bone,  and  the  dis- 
organised joints  admitting  readily  enough  of  anchylosis.  If  tlie  disease  be  too 
severe  for  this,  it  will  usually  be  found  to  be  associated  with  so  strumous  a 
constitution  as  to  interfere  with  healthy  reparative  action  of  any  kind.  Another 
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serious  objection  to  these  operations  in  young  children  is,  that,  should  the 
epiphysis  be  removed,  the  development  of  the  limb  will  be  arrested  to  a  great 
extent,  if  not  entii-ely.  At  advanced  periods  of  life,  destructive  joint-disease  is 
not  very  common,  and  when  it  does  happen,  it  is  generally  in  constitutions  not 
fitted  to  stand  up  against  the  prolonged  drain  consequent  on  these  oijerations. 
It  is  at  the  early  adidt  age  when  the  diseases  most  frequently  occur  that  render 
resections  necessary,  that  these  operations  are  best  borne. 

Repair  after  Excision.— The  mode  of  repair  after  resection  differs  according 
to  the  circumstances  of  the  operation. 

When,  as  very  commonly  happens  in  cases  of  necrosis,  the  periosteum, 
thickened,  infiltrated,  and  loosened,  can  readily  be  detached,  or,  indeed,  is 
already  separated,  without  injury  to  itself,  from  the  dead  bone,  reproduction 
of  new  osseous  tissue  to  a  very  considerable  extent  may  be  expected.    My  own 
observations  on  the  fibula,  tibia,  and  ulna,  and  those  of  Oilier  and  Maisonneuve, 
prove  the  importance  of  the  periosteum  as  an  organ  of  repair  after  the  extraction 
of  a  dead  shaft  or  bone  from  within  it.  Repair  in  this  way  is,  I  believe,  chiefly 
to  be  looked  for  in  the  shafts  of  the  long  bones.    The  remarkable  osteogenetic 
properties  possessed  by  the  periosteum  have  recently  been  fully  and  conclusively 
established  by  the  experiments  and  observations  of  OUier,  which  have  already 
been  aHuded  to  at  p.  130,  vol.  ii.    OUier  has  shown  that  a  bone  is  much  more 
rapidly  and  perfectly  reproduced  after  removal,  if  the  periosteum  be  left,  than 
if  It  be  removed,  and  that  the  osteogenetic  properties  of  this  membrane  are 
greater  m  the  long  than  in  the  short  bones.  He  is  also  of  opinion  that  resections 
performed  by  the  subperiosteal  method  leave  better  results,  so  far  as  the  shape 
and  formation  of  the  new  joint  are  concerned,  than  if  tliis  membrane  be  sacri- 
ficed.   These  observations,  indeed,  conclusively  establish  the  importance  of 
making  in  all  cases  every  elfort  to  preserve  the  periosteum  during  a  resection. 

When  a  short  bone,  as  the  os  calcis,  has  been  entirely  removed,  with  its  peri- 
osteum attached,  it  is  never,  of  course,  regenerated,  but  its  place  is  occupied 
by  a  thick,  firm,  fibrous  cicatrix. 

When  partial  excision  of  a  bone  is  practised,  the  result  varies  according  to 
the  tissue  that  is  removed.  If  a  portion  of  the  compact  tissue  have  been  cut 
away,  caHus  is  thrown  out.  If  it  be  the  cancellous  structure  that  is  scooped  out, 
the  cavity  left  is  fiUed  up  by  a  dense  fibrous  mass  which  may  eventually  ossify! 

When  a  joint  has  been  excised,  either  osseous  or  Ugamentous  anchylosis  may 
take  place  ;  and  the  Surgeon  should  endeavour  to  secure  osseous  union  in  some 
cases,  fibrous  in  others.  Thus,  when  the  knee  has  been  excised,  as  a  sound 
and  firm  limb  is  desirable,  osseous  anchylosis  should,  if  possible,  be  brought 
about ;  whilst  in  the  upper  extremity,  where  mobility  is  of  more  use  than 
strength,  ligamentous  union  is  most  desirable.  In  these  cases  the  ends  of  the 
bones  become  rounded,  and  are  imited  by  a  dense  mass  of  fibrous  tissues 
wluch  envelopes  them,  and  to  which  the  insertions  of  those  muscles  that  are 
naturally  connected  with  the  articular  ends  that  have  been  removed  become 
attached. 

The  question  as  to  the  arrest  of  the  development  of  the  bone,  and  conse- 
quently of  the  whole  limb  on  which  an  operation  of  excision  has  been  per- 
formed is  one  of  great  practical  moment.  It  is  well  known  to  physiologists 
that  the  longitudinal  growth  of  a  bone  is  chiefly  carried  on  througli  the 
medium  of  the  layer  of  cartilage  by  which  the  epiphysis  is  attached  to  the 
shaft,  and  which  does  not  become  ossified  until  the  bone  has  attained  its  full 
length  It  has  further  been  pointed  out  by  Himiphiy,  that  tlie  two  er-iphyses 
of  the  long  bones  of  the  limbs  do  not  take  an  equal  share  in  this  development 
but  that  one  is  a  more  active  organ  of  growth  than  the  other.   Thus  the  uppe^ 
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epipliysia  in  the  humerus  and  tibia,  the  lower  epiphysis  in  the  radius  and 
femur,  are  the  most  important  in  this  respect.  If,  therefore,  in  an  excisive 
operation  practised  on  a  growing  cliild,  in  whom  osseous  development  has  not 
fuUy  taken  place,  the  whole  of  the  epiphysis  be  removed,  the  subsequent  growth 
of  the  bone,  and  necessarily  of  the  whole  Umb,  will  be  arrested  proportionately 
to  the  share  that  the  epiphysis  wliich  is  so  removed  takes  in  the  development 
of  the  bone.  And  if  that  epiphysis  on  which  the  length  of  the  bone  is  chiefly 
dependent,  be  removed — as,  for  instance,  the  upper  epiphysis  of  the  tibia  and 
humerus,  or  the  lower  epiphysis  of  the  thigh-bone — the  limb  will  continue  un- 
developed and  useless  for  the  rest  of  life. 

In  the  adult,  after  ossification  is  completed,  the  epiphysis  loses  its  import- 
ance as  an  organ  of  growth  ;  and  may  be  removed,  if  necessary,  without 
interfering  with  the  subsequent  length  of  the  limb,  except  to  the  extent  of 
its  removal. 

Instruments. — The  instruments  required  for  resection  are  of  a  somewhat 
varied  character ;  strong  scalpels  and  bistouries,  straight  and  sharp-pointed. 
In  addition  to  these  I  have  found  a  strong-backed,  probe-pointed  bistoury  with 
a  limited  cutting  edge,  of  great  utility  in  clearing  the  bones.  The  pliers  should 
be  of  various  sizes  and  shapes  (Figs.  272  to  275),  and  gouges  moH  be  found 
useful  for  scooping  out  suspicious  patches  on  the  cut  osseous  surfaces.  For 
ordinary  purposes,  a  small  amputating-  saw  will,  I  think,  be  found  the  most 
convenient  instrument  for  dividing  the  bones ;  but  in  some  cases  a  narrow 
keyhole  saw,  or  that  introduced  by  Butcher  (Fig.  300),  will  answer  best.  The 
last  instrument  is  especially  useful  when  it  is  intended  to  cut  the  bone 


Fig.  300.— Butcher's  Saw. 

obliquely,  or  when  the  space  is  limited  ;  for,  as  the  blade  is  narrow  and  its 
angle  can  be  changed  at  pleasure,  any  required  direction  can  be  commimicated 
to  the  cut.  I  invariably  use  it  in  preference  to  all  others  in  resections.  The 
chain-saw  is  perhaps  not  used  so  frequently  as  it  might  be. 

Opebation. — The  steps  of  the  operation  must  of  course  vary  with  the 
different  resections  ;  but  there  are  some  general  rules  that  may  be  laid  down 
as  applicable  to  all  cases. 

1.  The  incisions  tlirough  the  soft  parts  should  be  sufficiently  free  to  expose 
thoroughly  the  bones  to  be  removed.  By  maldng  them,  as  far  as  practicable, 
parallel  to  tendons,  blood-vessels,  and  nerves,  parts  of  importance  may  readily 
be  avoided. 

2.  As  little  of  the  bone  as  possible  should  be  removed.  The  gouge  may  be 
applied  to  any  carious  or  tuberculous  cavities  or  patches  that  appear  upon  the 
surface  of  the  freshly  cut  bone  ;  and,  in  this  way,  shortening  of  the  bone  by  the 
saw  may  be  materially  avoided. 

3.  In  young  children  the  epiphysis  should  never  be  entirely  removed,  as  it 
is  on  the  growth  of  this  portion  of  bone,  or  rather  on  that  of  the  epiphysial 
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cartilaginous  layer  adjoining  the  shaft,  that  the  development  of  the  bone  in 
length  is  mainly  dependent. 

4.  lu  adults  in  whom  the  bone  has  attained  its  maximum  longitudinal 
development,  the  epiphysis  may  be  more  freely  removed,  if  necessaiy.  But  the 
shaft  should  not  be  encroached  upon  if  it  can  possibly  be  avoided,  and  especial 
care  should  be  taken  not  to  open  the  medullary  canal. 

5.  The  periosteum  should  be  carefully  preserved,  being  stripped  off  the  bone 
where  it  is  thickened  and  loosened,  and  manipulated  very  gently,  so  that  its 
vitality  may  not  be  in  any  way  impaired. 

6.  It  is  of  great  importance  not  to  confoimd  bone  softened  by  inflammation, 
but  otherwise  healthy,  or  roughened  deposits  of  new  osseous  matter,  with  that 
which  is  carious  or  necrosed. 

7.  SMn,  however  redundant,  should  seldom  if  ever  be  cut  away.  The  flaps, 
at  first  too  large,  soon  shrink  down  to  a  proper  size,  and,  if  trimmed,  are  very 
apt  to  become  too  scanty. 

8.  After  the  operation,  light  dressings  only  should  be  used.  As  healing 
always  takes  place  by  granulation,  no  accurate  closing  of  the  woimd  is  neces- 
sary, but  it  is  sufficient  to  lay  the  Kmb  on  a  pillow,  or  well  padded  splint,  and 
to  apply  water-dressing.  When  it  begins  to  granulate,  more  accurate  attention 
to  position  is  required. 

9.  The  constitutional  after-treatment  should  be  of  a  nourishing  or  stimu- 
lating character.  As  there  wiU  be  a  great  drain  on  the  system,  and  a  prolonged 
confinement  to  bed,  the  strength  must  be  kept  up  under  it  by  good  diet.  These 
operations  are  always  of  a  serious  character  ;  in  many  cases  fully  as  much  so 
as  the  amputation  of  a  corresponding  part,  or  even  more  so,  owing  to  the  large 
wound  that  is  often  inflicted  in  the  more  extensive  division  of  the  bones  ;  to 
the  necessity  of  making  the  incisions  ia  the  midst  of  diseased  or  injured 
structures  ;  and  to  the  more  prolonged  character  of  the  after-treatment.  Hence 
it  is  of  especial  importance  that  the  general  health  should  be  carefully  main- 
tained after  these  operations. 

10.  Should  caries  or  necrosis  return  after  the  operation,  secondary  resection 
may  be  required.  This  I  have  done  successfully  at  the  hip,  shoulder,  and 
elbow-joints.  In  the  elbow,  ia  one  case  I  performed  a  third  resection  with 
perfect  success  ;  the  two  previous  operations,  which  had  been  perfonned  by 
other  and  different  Surgeons,  having  failed.  The  success  of  these  secondary 
resections  mil  necessarily  be  greatly  dependent  on  the  possibility  of  establish- 
ing an  improved  state  of  the  patient's  constitution. 


EXCISION  OF  SPECIAL  JOINTS  AND  BONES. 

Shoulder- JOINT. — Excision  of  the  shoulder-joint  may  be  required  for  two 
conditions  :  1.  Disease,  and  2.  Compound  and  Comminuted  Fracture  of  the 
articulation. 

1.  Excision  for  Disease. — For  disease,  excision  is  not  so  commonly  required  in 
this  as  in  many  other  articulations  ;  primary  disease  of  the  soft  articular 
structures  of  this  joint  not  being  of  very  frequent  occurrence,  and,  when  it 
happens,  usually  terminating  in  false  anchylosis,  without  suppuration  taking 
place.  When  carious  and  necrosed  bones  are  met  with  about  the  shoulder  it 
will  frequently  be  found  that  the  coracoid  or  acromion  processes,  or  the 
scapular  spine,  are  at  fault  ratlier  than  the  osseous  structures  of  the  joint 
itself,  and  extraction  of  the  sequestra  formed  there  may  prevent  excision  of  tlie 
articulation.    In  some  cases  a  small  scquestnim  lying  in  a  caiious  cavity  in  the 
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head  of  the  hmnerus  may  he  removed  hy  slitting  up  sinuses,  without  the 
necessity  of  excising  the  head  of  the  bone. 

When  excision  has  been  required  for  disease  of  the  shoulder-joint,  it  has 
usually  been  for  caries  commencing  in  the  head  of  the  humerus,  especially  in 
children  and  young  adults.  In  these  cases  it  will  be  usually  found  that  the 
aflFection  is  limited  to  the  head  of  the  bone,  which  is  the  part  primarily  attacked. 
The  glenoid  cavity  mostly  escapes  entirely,  or,  if  it  be  implicated,  it  is  so  secon- 
darily and  to  a  very  Umited  extent.  Although  m  malignant  diseases  excision  has 
been  practised,  this  operation  is  not  usually  advisable  in  such  cases.  Bickersteth 
has  successfully  removed  the  head  of  the  humerus  for  exostosis.  In  cases  of 
intracapsiUar  fracture  through  the  neck  of  the  humerus,  with  detachment  of 
the  head  of  the  bone,  disorganisation  of  the  joint  has  resulted.  This  has  been 
laid  open,  and  the  loose  head  of  the  bone  removed  in  two  instances  by  Brainard 
of  Chicago  ;  the  patients  recovering  vnth  useful  limbs. 

Operation. — Partial  Excision  of  the  head  of  the  humerus  in  some  cases  of 
caries  has  been  practised  by  slitting  up  sinuses  and  the  application  of  the  gouge 
to  the  diseased  osseous  surface.  Occasionally,  as  in  cases  reported  by  Fergusson 
and  Sedillot,  these  operations  have  been  attended  by  successful  results.  But 
not  unfrequently  they  fail  in  effecting  a  cure,  the  disease  extending,  and  the 
sinuses  not  healing,  so  that  eventually  excision  of  the  whole  of  the  diseased 
head  of  the  bone  has  been  required. 

Complete  Excision  of  the  head  of  the  humerus  is  the  operation  usually  re- 
quired. It  may  be  practised  in  several  different  ways— the  Unes  of  incision 
being  varied  according  to  the  conditions  of  the  case.  They  are  always  made 
on  the  outer  side  of  the  joint  through  the  deltoid  muscle,  which  must  of  necessity 
be  more  or  less  sacrificed.  They  consist  of  a  single  longitudinal  vertical 
incision,  and  its  modifications  the  ~\  and  T  shaped  ones,  and  the  elliptic  (J  or 
flap  operation. 

The  operation  by  the  single  longitudinal  incision  (Fig.  301)  may  be  performed  as 
follows.  The  patient  lies  on  the  side  opposite  to  the  affected  or  injured  limb. 
The  Surgeon  then  enters  the  knife  a  little  to  the  outside  of  the  coracoid  process, 
and  carries  it  downwards  and  outwards  for  about  five  inches,  cutting  down  to 
the  bone.  He  then  cuts  across  the  capsule,  any  adhesions  that  may  exist, 
and  the  attachments  of  the  muscles  inserted  into  the  tubercles  of  the  humerus. 
The  assistant,  who  has  charge  of  the  limb,  facilitates  this  part  of  the  operation 
by  drawing  it  well  across  the  chest,  and  pushing  the  head  of  the  bone  backwards 
and  tilting  it  outwards,  so  as  to  cause  it  to  project.  The  Surgeon,  carefully 
clearing  it  all  roimd,  has  the  soft  parts  well  retracted,  and  then,  taking  the  limb 
in  his  own  hands,  pushes  the  head  of  the  bone  out  of  the  wound  so  as  to  admit 
of  the  easy  application  of  the  saw  by  which  it  is  removed.  Should  the  parts 
around  the  head  of  the  bone  be  thickened,  unyielding,  and  infiltrated  by  plastic 
matter,  more  space  may  be  gained  by  making  a  short  cross  cut  or  two  at  the 
upper  end  of  the  longitudinal  incision,  and  thus  converting  it  into  a  modifi- 
cation of  the  "1  or  T-  But  few  vessels  will  be  foimd  to  requii-e  ligature,  and 
the  fibres  of  the  deltoid  are  little  interfered  with. 

Should  the  extent  of  the  disease  or  injury  prove  to  be  so  great  as  to  require 
the  amputation  of  the  limb,  this  may  readily  be  done  as  has  been  suggested  hy 
Spence  of  Edinburgh,  by  carrying  tlie  knife  round  the  inner  side  of  the  liinb, 
and  so  detaching  the  member,  with  due  attention  to  those  points  in  connection 
with  the  axillary  artery  that  have  been  described  at  p.  43,  vol.  i.  The  result,  as 
seen  by  the  annexed  drawing  (Fig.  302),  is  very  satisfactory. 

The  elliptical  operation  of  excision  may  be  performed  in  the  followng 
way. 
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The  articulation  may  most  readily  be  exposed  by  making  a  semilunar  flap 
about  three  inches  in  length,  commencing  at  the  posterior  part  of  the  acromion, 
cutting  across  the  line 
of  insertion  of  the  del- 
toid, and  carried  up  to 
the  inner  side  of  the 
coracoid  process.  By 
a  few  touches  of  the 
scalpel,  a  large  flap 
composed  of  the  del- 
toid miiscle  may  th\is 
be  raised,  and  the  dis- 
eased articulation  fully 
exposed.  As  the  cap- 
sule and  the  ligaments 
are  destroyed  by  the 
morbid  action  that  has 
taken  place  in  them, 
the  head  of  the  bone 

mav  rp-irHW  >>p  hiT^iPrl  301-  -Excision  of  Shoulder-joint.  Fig.  302.-Stump  after  Ara- 
may  reaauy  De  turned  Longitudinal  luoision.  laitationatShoulder-joint 

out     of    the     glenoid  Spenoe's  method. 

cavity;  and,  being  freed  by  a  few  touches  of  the  knife,  and  isolated  by 
passing  a  spatula  behind  it,  may  be  removed  with  a  narrow  saw  (Eig.  303). 
In  doing  this  the  head  of 
the  bone  should  be  re- 
moved, if  possible,  within, 
the  capsule,  and  the  shaft 
of  the  humerus  should  be 
encroached  upon  as  little 
as  possible,  not  only  that 
the   arm   may   not  be 
shortened  more  than  is 
necessary,  but  ia  order 
that  woimd  of  the  pos- 
terior circumflex  artery 
and    nerves    may  be 
avoided,  which  will  cer- 
tainly happen  if  the  in- 
cision be  carried  too  low 
down.  After  the  removal 
of  the  head  of  the  bone, 
the  glenoid  cavity  must 
be  examined ;  if  this  be 
carious,  it  may  be  re- 
moved most  conveniently 
by  mean.s  of  gouge.forceps  and  the  gouge,  care  being  taken  that  all  diseased 
bone  18  thoroughly  scooped  away.    After  the  operation,  the  flap  must  be  laid 
down,  and  retamed  in  position  by  two  points  of  suture,  and  tlie  arm  weU 
supported  m  a  .slrng,  the  elbow  especially  being  raised.    A  pad  should  be 
placed  m  the  axilla  to  prevent  the  tendency  of  the  pectoralis  major  teres 
major,  and  latissimus  dorsi  to  draw  tlie  ami  inwards.    The  union  wh'icl  • 
by  granulation,  is  usually  slow,  and  must  be  conducted  on  ordinary  princinler 
Jlemlt.-The  wound  unites  by  granulation,  and,  though  the  deltoid  muscle 
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does  not  recover  its  full  utility,  a  very  excellent  liraL  and  most  useful  foreann 
and  hand  are  left  to  tlie  patient,  wlio  is  able  to  use  the  limb  freely  in  all  under- 
handed motions.    In  the  case  of  a  man  whose  shoulder-joint  I  removed  many 
years  ago,  I  last  saw  the  patient  about  ten  years  after  the  operation  load  been 
performed,  and  then  found  that  the  upper  end  of  the  humerus  had  been  drawn 
up  underneath  and  between  the  acromion  and  coracoid  processes,  where  a  false 
joint  had  formed.    The  arm  was  extremely  useful,  and  all  the  parts  below  the 
elbow  were  well  developed.  The  upper  arm  was  two  and  a  haK  inches  shorter 
than  the  other.    Excision  of  the  shoulder-joint  is  on  the  whole  a  very  suc- 
cessful operation,  as  regards  life  as  well  as  limb.   Hodges  has  collected  50  cases 
of  excision  of  the  head  of  the  humerus  for  disease  :  of  these,  8  died  and  42 
recovered  from  the  operation.    Of  these  8  deaths  3  only  occurred  before  the 
third  month,  and  3  were  from  phthisis.    In  2  only  of  the  cases  did  the 
deaths  appear  to  have  been  directly  occasioned  by  the  operation.    In  but  17  of 
these  50  cases  was  the  glenoid  cavity  interfered  with  ;  but  it  is  a  remarkable 
circumstance  that  in  no  less  than  7  out  of  the  8  fatal  cases  this  ca^dty  was 
diseased,  and  required  either  gouging,  excising,  or  cauterisation.  Thus  it  would 
appear  that  the  chance  of  a  fatal  termination  is  greatly  increased  by  the  im- 
plication of  the  glenoid  cavity. 

2.  Excision  for  Compound  and  Comminuted  Fracture. — ^Wlien  excision  of  the 
shoulder-joint  is  required  for  compound  and  commiauted  fracture  from  gun- 
shot injury,  the  operation  is  of  a  less  formal  character.  The  bullet-holes 
must  be  laid  freely  open  in  a  longitudinal  direction,  or  the  deltoid  even  cut 
across  at  its  superior  attachment,  all  loose  splinters  removed,  and  the  ragged 
and  spiculated  ends  of  bone  cut  off  with  pliers  or  narrow  saw  ;  especial 
care  being  taken  in  manipulating  towards  the  inner  and  under  sides  of  the 
joint,  in  the  vicinity  of  the  plexus  of  nerves  and  large  vessels.  Without  going 
back'to  the  earlier  cases  of  Percy,  Larrey,  and  other  military  Surgeons  of  the 
latter  part  of  the  last  century,  who  frequently  practised  this  operation  with  the 
happiest  results,  the  more  recent  experience  of  the  wars  in  Europe  and  America 
demonstrated  its  great  utility,  and  that  it  ought  invariably  to  be  preferred  to 
amputation  at  the  shoulder-joint  in  all  cases  in  which  the  large  blood-vessels 
and  nerves  are  intact.  Hodges  states  that  in  96  recorded  cases  from  all  sources 
there  were  25  deaths,  or  a  mortality  of  26  per  cent.  But  in  the  Cmnean  war 
the  result  was  much  more  satisfactory.  Thus  Baudens  relates  14  cases  occurring 
in  the  Crimea,  with  only  1  death  ;  and  in  the  British  army,  of  14  cases,  12 
recovered  ;  whilst  of  60  amputations  at  the  shoulder-joint  19  were  fatal. 

Excision  of  the  Scapula,  partial  or  complete,  may  be  requu-ed  for  caries, 
necrosis,  or  tumour  of  that  bone.  Caries  and  necrosis  do  not  very  commonly 
affect  the  scapula  primarily.  "When  the  bone  becomes  the  seat  of  these  diseases, 
it  wiU  generally  be  found  that  the  acromion  and  the  spine  are  the  parts  affected. 
In  such  cases  the  progress  of  disease  is  usually  very  slow,  and  it  wHl  generally 
be  foimd  that  the  carious  bone  may  be  effectually  gouged  out,  or  the 
sequestrum  extracted,  by  laying  open  sinuses,  and  thus  exposing  by  iiTegular 
and  informal  operations  the  diseased  osseous  surface.  The  whole  bone  has, 
however,  become  affected  by  necrosis,  dry  caries,  and  clironic  inilammation  to 
an  incurable  extent.  In  two  instances  the  whole  bone  has  been  excised  for  disease 
of  this  kind  following  amputation  at  the  shoidder-jomt  for  caries  of  the  humerus. 
The  operators  were  Bigaud  of  Strasburg,  and  Fergusson.    Both  cases  did  well. 

The  preservation  of  the  arm  after  removal  of  the  scapula  is  a  matter  ol  very 
considerable  importance.  The  Surgeon  who  first  ventiu-ed  on  the  bold  opera- 
tion of  removal  of  the  whole  scapula  was  Gumming,  in  1808.  Gaetani  Bey,  m 
1830,  first  amputated  the  aim  and  then  proceeded  to  extiiTate  the  shoulder- 
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blade.  In  1819  Listen  removed  the  whole  of  the  upper  two-thirds  of  the 
scapula  from  a  lad  without  sacrificing  the  arm.  In  1828  Luke  removed  nearly 
the  whole  of  the  scapula  from  a  girl  of  fourteen  for  malignant  disease,  sawing 
across  the  bone  through  its  neck  and  the  root  of  the  acromion,  and  thus  leaving 
the  glenoid  cavity  and  the  acromion  process.  Hayman,  J anson,  Wiitzer,  and 
Textor  have  all  performed  similar  operations,  removing  the  greater  part  of  the 
bone,  but  leaving  the  glenoid  cavity  and  more  or  less  of  the  parts  above  the 
spine.  In  1837  Massey  (XJ.  S.)  excised  the  whole  of  the  scapula  and  the  clavicle 
for  an  enormous  osteo-sarcoma  ;  the  patient,  a  man,  was,  according  to  Gross, 
in  excellent  health  fifteen  years  after  this  operation.  In  1850  Gross  removed 
the  whole  of  the  scapula,  with  the  exception  of  the  glenoid  cavity,  by  sawing 
through  the  neck  of  the  bone,  for  an  osteo-sarcoma  weighing  seven  pounds. 
Indeed,  the  American  Surgeons  have  distinguished  themselves  highly  in  this 
department  of  surgery.  Thus,  in  1838,  McCleUan  removed  the  whole  of  the 
scapula  with  the  clavicle  for  encephaloid  disease,  but  the  patient  died.  In  two 
cases  Gilbert  (U.  S.)  removed  the  scapula,  half  of  the  clavicle,  and  the  upper 
extremity,  one  patient  living  a  week,  the  other  three  months,  after  the  operation. 
In  1845  Massey  successfully  operated  by  the  removal  of  the  scapula,  the 
outer  haK  of  the  clavicle,  and  the  upper  extremity.  In  the  case  of  Gross,  the 
only  portion  of  the  scapula  left  attached  to  the  Upper  extremity  was  the  glenoid 
cavity.  In  1856  Syme  went  a  step  further  in  this  direction,  and,  by  disarticu- 
lating the  bone  instead  of  sawing  through  its  neck,  removed  the  scapula  with 
all  its  processes  entire  from  a  woman  seventy  years  of  age,  also  leaving  the  arm 
imtouched.  Since  that  period  complete  removal  of  the  scapula,  leaving  the 
arm  imtouched,  has  been  done  several  times  by  Syme,  Jones  of  Jersey,  Cock, 
Eergusson,  PoUock,  and  others.  The  arm  so  left  becomes  a  useful  member, 
capable  of  performing  aU  the  underhanded  movements  and  of  lifting  consider- 
able weights,  and  it  may  now  be  looked  upon  as  an  established  rule  in  surgery 
that  it  shoidd  never  be  disarticulated  rmless  it  be  the  seat  also  of  disease, 
requiring  that  addition  to  the  operation  of  excision  of  the  scapula  necessary. 
Fergusson  prefers  sawing  through  the  root  of  the  acromion  to  disarticulating 
that  process,  so  as  to  give  greater  roimdness  to  the  shoulder  and  to  preserve  the 
attachment  of  the  trapezius. 

Partial  excision  of  the  scapula  has  usually  been  i^ractised  for  timiours  of  that 
bone.  The  extent  of  bone  requiring  excision  will  necessarily  vary  greatly 
according  to  the  size  and  character  of  the  tumour,  and  the  severity  of  the 
operation  will  mainly  depend  upon  whether  it  is  the  upper  or  the  lower 
portion  of  the  bone  that  is  the  seat  of  disease.  When  the  tumoiir  is  formed  of 
a  fibroid  or  osseous  structure  and  situated  towards  the  lower  angle  of  the  bone, 
it  may  be  exposed  by  a  crucial  or  T-shaped  incision,  and  the  body  of  the  bone 
sawn  through  transversely  below  its  neck  and  spine.  In  such  cases  the 
haemorrhage  need  not  be  very  great,  as  the  main  trunk  of  the  subscapular 
artery,  or  even  the  dorsal  artery  of  the  scapula,  is  not  necessarily  divided. 
If  the  tumour  spring  from  and  be  connected  with  the  spine  and  acromion,  only 
projecting  forwards  over  the  shoulder  and  leaving  the  rest  of  the  bone  soimd  and 
the  joint  unaffected,  it  may  be  freely  exposed,  the  spine  of  the  scapula  sawn  or  cut 
across  with  pliers,  and  the  mass  turned  off  from  the  point  of  the  shoulder,  with- 
out injury  to  the  articulation  or  the  implication  of  vessels  of  any  importance. 

When  the  tumour  occupies  the  upper  half  of  the  scapula,  the  case  assumes  a 
much  more  formidable  aspect,  and  the  line  of  practice  to  be  adopted  must 
depend  upon  the  parts  involved.  If  it  involve  the  body  of  the  bone,  encroach- 
ing upon  the  supra-  or  infra-spinous  fossa,  extending  forwards  into  the  axilla 
below  the  neck  of  the  scapula,  and  thus  coming  into  relation  with  the  sub- 
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scapular  artery,  it  would  be  wiser  to  remove  the  whole  bone  than  to  attempt 
the  resection  of  the  upper  half,  leaving  only  the  lower  angle,  which  would  be 

useless  to  the  patient. 

When  the  body  of  the  scapula  is  involved  in  a  morbid  growth,  extending 
over  the  greater  part  or  whole  of  the  subscapular  or  infraspinous  region,  and 
stretching  forwards  under  the  latissimus  dorsi  muscle  into  the  axilla,  the  case 
becomes  infinitely  more  serious,  as  not  only  must  the  whole  of  the  scapula  be 
removed,  but  the  subscapular  artery  must  be  divided,  and  the  axillary  plexus  of 
nerves  and  vessels  brought  into  the  field  of  operation.  In  these  cases,  also, 
the  question  as  to  the  preservation  or  removal  of  the  arm  has  to  be  considered. 
"Whenever  the  joint  is  sound  and  the  tipper  part  of  the  limb  free  from  disease, 
it  should  be  preserved ;  and,  as  these  conditions  usually  exist  where  the.  disease 
originates  in  the  scapula,  the  cotemporaneous  or  antecedent  amputation  of  the 
arm  is  seldom  required. 

Operation.— Excision  of  the  scapula  may  be  performed  by  exposing  the  bone 
freely  by  means  of  crucial  or  T  incisions,  extending  from  the  acromial  end  of 
the  clavicle  across  the  body  and  to  the  lower  angle  of  the  scapula.  The  flaps 
thus  formed  are  then  dissected  up  and  turned  back,  the  acromio-clavicular  arti- 
culation, the  clavicle  itself,  or  the  base  of  the  acromion,  is  then  to  be  cut 
through,  the  shoulder-joint  opened,  and  the  muscles  attached  to  the  coracoid 
process  divided.  The  Surgeon  may  now  adopt  one  of  two  courses  ;  either 
dissecting  at  once  down  into  the  axilla,  dividing  and  securing  the  sub- 
scapular artery  ;  or,  leaving  that  which  is  the  most  dangerous  part  of  the 
operation  to  the  last,  he  may  cut  across  the  muscles  attached  to  the  upper 
and  back  part  of  the  scapula,  pass  his  hand  under  the  bone  and  draw  it 
forwards,  then  complete  the  division  of  its  axIQary  attachments,  thus  re- 
serviucT  the  most  critical  stage  of  the  operation  to  the  last,  and  having  the 
bone  more  fuUy  exposed  and  more  completely  under  control  than  when  the 
opposite  course  is  pursued  and  the  operation  commenced  at  the  axillary 
border  In  tHs  operation  the  hemorrhage  is  necessai-ily  copious,  and  may  be 
dangerous  In  one  of  the  earUest  cases  of  removal  of  a  portion  of  the  scapula, 
in  which  Liston  removed  the  upper  part  of  that  bone  for  a  vascular  tumour, 
the  bleediu<-  was  frightful,  and  was  only  ari-ested  by  most  energetic  measures. 

In  all  cases  in  wHch  the  whole  of  the  scapida  is  removed,  the  htemorrhage 
must  necessarily  be  considerable.  The  suprascapular  and  posterioscapular 
arteries  bleed  freely,  but  the  haemorrhage  from  them  and  their  branches  is 
xeadHy  enough  arrested.  The  critical  part  of  the  operation  consists  m  the 
division  of  the  subscapular  artery.  This  should  be  reserved  for  the  last  part  of 
the  operation  ;  as  the  vessel  is  cut  it  should  immediately  be  seized  by  an 

assistant  and  tied  at  once.  n  .  ,  ,         i    <.  i  „ 

The  after-dressing  of  the  large  wound  left  is  simple,  and  is  to  be  conducted  on 
ordinaryprinciples,the  flapsbeinglaid  down  and  retained  by  afewpomts  of  suture. 

Result -The  result  of  the  operation  is  satisfactory,  by  far  the  larger  pro- 
portion of  patients  on  whom  it  has  been  practised  having  made  quick  recovenes 
from  the  operation,  even  though  some  have  succiunbed  at  an  early  period  o 
a  recurrence  of  the  disease  for  which  it  was  practised.  Indeed,  the  danger  is 
much  less  than  might  at  fii'st  be  supposed  fi'om  an  operation  of  such  magnitude. 

CLAViCLE.-Th:  clavicle  may  require  to  be  partially  or  wholly  excisecL  In 
caries  or  necrosis  of  tliis  bone,  portions  of  it- may  be  gouged  away  or  extracted 
without  much  difficulty,  the  bone  being  rarely  affected  ^l^'ouglY^^;  ^^'^  ^^^^^ 
ness,  and  its  posterior  part  consequently  not  r^q^^ring  removal ;  but  AHicn  in 
consequence  of  the  growth  of  tumoiu's,  the  removal  of  the  whole  or  greater  part 
of  the  bone  is  requked,  the  operation  is  one  of  the  most  hazaixloiis  m  Burgeiy, 
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as  a  glance  at  the  anatomy  of  the  parts  lying  beneath  the  bone,  and  encroached 
upon  by  the  morbid  gi'owth,  will  indicate.    In  1828  Mott  excised  the  clavicle 
for  an  osteo-sarcoma  which  measiu-ed  foiu*  inches  in  diameter.    This  opera- 
tion was  one  of  great  difficulty,  it  occupied  four  hours  in  its  performance,  and 
forty  ligatures  were  required  to  restrain  the  haemorrhage.  The  subclavian  vein, 
thoracic  duct,  and  phi-euic  nerve  were  exposed,  but  the  patient  made  a  good 
recovery  and  was  alive  many  years  after  the  operation  had  been  performed. 
Similar  operations,  but  not  perhaps  of  quite  so  formidable  a  character,  have 
been  performed  by  Warren,  Travers,  Curtis  of  Chicago,  Cooper  of  San  Francisco, 
and  other  Siu-geons.    It  is  obviously  impossible  to  lay  down  definite  rules  for 
the  performance  of  an  operation  in  which  the  circumstances  must  vary  so 
gi-eatly  in  each  case  as  ia  this,  and  for  the  safe  conduct  of  whicb  the  Sirrgeon 
must  be  maioly  indebted  to  liis  anatomical  knowledge.    It  may  be  stated 
generally  that  the  bone  requires  to  be  exposed  by  a  free  incision  along  its 
whole  length  :  it  is  then  sa^vn  across  or  disarticulated  at  its  acromial  articu- 
lation, and  carefuUy  dissected  out  in  a  direction  from  without  inwards,  the 
sternal  end  being  forcibly  twisted  outwards,  and  its  Ligamentous  connections 
carefully  divided,  care  being  taken  to  preserve  the  important  vascular  and 
nervous  structures  in  the  lower  posterior  cervical  region,  and  to  prevent  the 
entry  of  air  into  any  cut  vein  by  the  Kgature  of  tlie  vessel  before  its  division. 
The  sternal  end  only  of  the  clavicle  has  been  excised  by  Davie  of  Bungay  in  a 
case  in  which  dislocation  backwards  had  resulted  from  deformity  of  the  spine, 
and  the  luxated  end,  gradually  pressing  upon  the  oesophagus,  threatened  the 
life  of  the  patient.    The  bone  was  cut  through  by  means  of  a  Key's  saw  about 
an  mch  from  its  sternal  end,  and,  the  sterno-clavicular  ligaments  having  been 
divided,  the  portion  of  bone  was  forcibly  elevated,  and  at  last  extracted. 

Elbow-Joint.— In  tracing  the  history  of  the  introduction  of  excision  of  the 
elbow-joint  into  surgical  practice,  we  find,  as  is  the  case  in  several  other  parts, 
that  it  was  first  partially  and  then  wholly  done  for  injviry,  and  proposed  by 
one  Surgeon  and  eventually  practised  by  another  for  disease. 

Thus,  in  1758  or  59,  Wainman,  in  a  case  of  compound  dislocation  of  the  joint, 
sawed  off  the  lower  end  of  the  humerus  just  above  the  fossa,  leaving  the  patient 
with  a  flexible  and  useful  arm.  Tyne,  of  Gloucester,  did  the  same,  removing 
two  and  a  half  inches  of  the  lower  end  of  the  humerus,  in  a  case  of  compoiuid 
dislocation.  Justamond,  of  the  Westminster  Hospital,  was  the  first  to  operate 
in  a  case  of  disease :  this  he  did  in  1775,  removing  the  olecranon  and  2  inches 
of  the  ulna.  Park  proposed,  but  did  not  have  an  opportunity  of  practisino- 
the  complete  extii-pation  of  the  joint.  This  was  done  for  the  firat  time  by 
Moreau,  senior,  in  1794,  and  again  by  Moreau,  junior,  in  1797.  Little  was  done 
from  this  time  untU  the  operation  was  revived  by  the  Surgeons  of  Leeds  • 
in  1818  by  Stansfield,  in  1819  by  Chorley  and  Hey.  It  then  made  rapid 
progress  m  professional  estimation,  and  was  specially  largely  practised  by  Syme 
and  Liaton,  and  the  Surgeons  of  the  Edinbiu-gh  Infirmary.  The  excision  of 
the  elbow-joint  has  been  more  frequently  practised  than  that  of  any  other  of 
the  articulations,  and  the  result  has  upon  the  whole  been  fiir  more  satisfactory. 

This  operation  may  be  required,  1,  for  Chi-onic  Disease  of  the  Joint;  2  for 
Osseous  Anchylosis ;  and  3,  for  Compound  Fractures  and  Dislocations.  ' 

1.  In  cases  in  which  the  elbow-joint  requires  to  be  excised  for  strumous 
disease  in  young  persons,  it  will  generally  be  found  that,  after  morbid  action  has 
existed  for  a  considerable  time  in  the  joint,  the  limb  will  have  become  useless 
and  the  soft  parts  around  the  joint  swoUen,  spongy,  and  perforated  by  fistulous 
openings.  When  disease  of  this  joint  occurs  in  the  middle-aged  adult  the  mis- 
chief wiU  usually  be  found  to  be  principally  seated  in  the  bones  the  articular 
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structiirea  l^eing  only  secondarily  involved.  In  these  cases  there  will  often  be 
very  little  external  evidence  of  mischief,  merely  one  or  two  fistulous  apertures 
leading  down  to  carious  or  necrosed  hone  in  the  condyles  or  the  olecranon,  the 
joint  heing  permanently  flexed  and  swollen,  and  the  arm  so  useless  that  it  can- 
not support  the  weight  of  the  hand.  On  exposing  the  articulation,  perhaps 
caries  with  complete  destruction  of  the  cartilage,  with  or  without  necrosis  of 
the  articular  ends,  and  with  loose  pieces  of  dead  bone  lying  in  the  cavity  of  the 
olecranon,  or  in  one  of  the  condyles,  may  be  found.  Most  commonly  the  radius 
is  the  last  bone  that  is  affected,  the  ulna  and  the  articular  end  of  the  hiimerus 
being  generally  first  diseased. 

2.  If  osseous  anchylosis  have  occurred,  whether  in  the  straight  or  with  bent 
position,  excision  or  simple  division  of  a  portion  of  the  consolidated  bone  may 
advantageously  be  practised.  This  operation  was  first  done  in  1827,  by 
Rhea  Burton  of  Philadelphia.  When  the  elbow  is  anchylosed  in  the  straight 
position,  the  arm  is  quite  useless  ;  and  any  operation  by  which  flexion  of  the 
limb  can  be  obtaiued,  even  without  mobility  of  the  joint,  will  add  most  mate- 
rially to  the  patient's  comfort,  rendering  the  hand  available  for  most  purposes 
of  life.  In  cases  of  angular  osseous  anchylosis  of  the  elbow,  the  bony  union 
should  be  sawn  across  or  a  wedge-shaped  piece  removed,  so  that  a  useful  and 
moveable  articulation  may  be  substituted  for  one  that  is  rigid  and  fixed. 

3.  In  cases  of  compound  fracture  or  dislocation  of  the  elbow-joint,  more  or  less 
complete  resection  of  the  protriiding,  and  possibly  splintered  fragments,  may  be 
required  (pp.  278  and  333,  vol.  i.). 

Operation.— Excision  of  the  elbow-joint  may  be  performed  by  three  different 
procedures,  viz.,  the  H,  tlie  h-shaped,  or  the  simple  longitudinal  incision. 
Each  method  has  its  advocates.  The  H -shaped  operation  consists  in  making 
an  incision  paraUel  to,  and  a  Httle  to  the  radial  side  of,  the  ulnar  nerve, 
another  along  the  outer  side  of  the  joint,  and  uniting  the  two  by  a  cross 
cut,  dissecting  up  and  down  two  square  flaps,  and  clearing  the  bones  lateraUy. 
It  was  soon  found  by  Surgeons  that  by  this  method  a  very  unnecessary  amount 
of  incision  was  practised  ;  and  accordingly  the  vertical  cut  along  the  outer  side 
was  dispensed  with,  and  the  h- shaped  operation  necessarily  adopted.  This 
consists  in  making  the  longitudinal  incision  parallel  to,  and  a  little  to  the 
radial  side  of  the  ulnar  nerve,  and  the  cross  cut  over  the  olecranon  to  the  outer 
side  of  the  joint.  More  recently  stiU,  it  has  been  foimd  that  this  incision 
may  be  still  fui'ther  simpHfied,  and  that  the  cross  cut  may  be  entirely  done 
away  mth,  and  the  operation  reduced  to  a  single  longitudinal  incision  carried 
nearly  over  the  centre  of  this  joint  in  the  middle  line  from  above  down- 
wards. In  comparing  these  different  methods  of  operating,  I  decidedly  give 
the  preference  to  the  single  longitudinal  incision,  as  being  quite  suflicient  m  all 
ordinary  cases  for  the  complete  and  easy  removal  of  the  articulation.  ^  Should 
the  soft  structures  towards  the  outer  side  of  the  joint  not  yield  sufficiently, 
a  cross  cut  can  at  once  be  made,  so  as  to  Uberate  these,  and  give  the  Surgeon 
more  room,  by  turning  up  the  two  triangular  flaps  that  wiU  thus  be  formed. 

The  foUowing  is  a  detail  of  the  successive  steps  of  the  operation  as  practised 
by  the  h-sliaped  or  the  single  longitudinal  incision.  The  patient  having  been 
laid  prone,  the  perpendicular  cut  should  be  made  parallel  to,  and  a  line  or  two 
to  the  other  side  of,  the  ubiar  nerve  ;  bemg  commenced  at  least  two  inches 
above  the  point  of  the  olecranon,  and  carried  domi  to  about  three  mches  below 
it.  The  transverse  incision  may  then,  if  necessarj^  be  made  directly  across  the 
end  of  the  olecranon,  to  the  outer  side  of  the  joint,  and  extended  as  far  as  the  ex- 
tremity of  the  outer  condyle  (Fig.  304).  The  two  triangular  flaps  thus  made  must 
■be  dissected  up,  the  knife  being  carried  close  to  the  bones  (Fig.  305).    Or  the 
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Mg.  304.- 


-Excision  of  Elbow-joint :  | — shaped 
Incision. 


transverse  incision  may  be  dispensed  with,  and  the  bones  readily  exposed  and 
turned  out  by  the  thii-d  method,  that  of  the  single  perpendicular  incision  (Fig. 
306).    This  must   be  of  sufficient 
length  to  allow  of  the  sides  being 
held  well  apart,  and  then  it  consti- 
tutes the  simplest  plan  of  excising 
the  elbow  that  can  well  be  devised. 
After  the  bones  have  been  fairly 
exposed,  they  must  be  cleared  to 
the  mner  side  of  the  joint.   In  carrying  the  incision  in  this  direction,  the  edge 
of  the  knife  should  always  be  kept  against  the  bones,  and  their  sinuosities 
closely  followed,  so  that  the  ulnar  nerve,  being  dis- 
sected out  from  behind  the  inner  condyle,  may  escape 
injury.    If  the  incision  be  properly  planned,  and  the 
knife  kept  in  contact  with  the  bone,  the  nerve  ought 
not  to  be  exposed  ditring  the  operation,  more  particu- 
larly as  it  is  usually  imbedded  in  a  quantity  of  plastic 
tissue.    When  the  posterior  part  of  the  joint  has  been 
laid  bare  in  this  way,  the  knife  should  be  carried  rotmd 
the  tip  of  the  olecranon,  and  this  process  removed  with 
cutting  pliers.    By  forcibly  bending  the  joint,  pushing 
the  forearm  upwards,  and  lightly  touching  the  liga- 
ments with  the  point  of  the  knife,  the  interior  of  the 
articulation  wiU  be  fuUy  exposed.     By  means  of  a 
smaU  narrow  saw,  the  articular  end  of  the  humerus  is 
separated  from  the  rest  of  the  bone ;  the  upper  end 
of  the  ulna  and  the  head  of  the  radius  may  either  be 
removed  in  the  same  way,  or  by  means  of  cutting 
pliers.    There  is  never  aiiy  necessity  to  place  a  spatula 
before  the  bones,  as  the  parts  of  importance  anterior 
to  the  jorut  could  not  easily  be  wounded,  being  com- 
pletely protected  by  the  brachiaUs  anticus.    The  ulnar 
nerve  wiU  occasionaUy,  however,  be  iu  some  danger,  and  it  must  be  guarded 
or  di'awn  on  one  side  by  a  bent  copper  spatula.  In  this  operation  it  is  of  great 
consequence,  so  far  as  the  after- 
utility  of  the  arm  is  concerned, 
not  to  remove  more  of  the  bones 
lengthwise  than  is  absolutely 
necessary ;  the  shaft  of  the  hu- 
merus, for  instance,  should  never 
be  encroached  upon,  bu  t  it  will  be 
quite  sufficient  to  limit  the  exci- 
sion to  the  articular  surface  ; 
should  any  carious  portions  of 
bone  extend  beyond  this,  I  think 
it  is  better  to  scoop  them  out  with 
the  gouge  than  to  remove  them  in 
any  other  way.  The  excision  of  the  ulna  and  radius  should  not  be  carried  so  low- 
as  to  divide  the  insertions  of  the  brachialis  anticus  and  biceps.  After  opening  the 
articulation,  a  practical  question  of  considerable  importance  often  arises  •  viz 
to  what  extent  the  resection  of  the  articular  ends  should  be  carried.    If  they 
be  all  diseased,  there  can  of  course  be  no  doubt  as  to  the  propriety  of  removing 
the  ends  of  the  three  bones.    So,  also,  if  tlie  humerus  and  ulna  be  diseased  the 


Fig.  305.  —  Excision  of 
Elbow  by  [—-shaped  Inci- 
sion. Bones  exposed.  Ulnar 
Nerve  indistinctly  seen. 


Fig.  306.— Excision  of  Elbow-joint  by  Longitudinal 
Incision. 
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head  of  the  radius  should  he  cut  off  on  a  level  with  tlie  section  of  the  ulna. 
But  the  important  point  is,  whether,  in  the  event  of  only  one  hone  heuig  im- 
plicated, hy  disease  or  injury,  the  Surgeon  should  limit  himself  to  the  excision 
of  this  alone,  or  should  remove  the  other  two.  Formerly,  m  accordance  with 
theprmciple  of  conservative  surgery,  that  diseased  or  injured  parts  alone  should 
he  sacrificed,  I  have  advocated  leaving  the  healthy  articular  ends,  and  only 
removing  that  which  was  diseased ;  hut  increasing  experience  has  convmced  me 
that  this  practice  is  erroneous,  and  that,  if  the  joint  he  only  partiaUy  excised, 
anchylosis  is  more  apt  to  ensue  than  when  the  whole  of  the  three  articular 
ends  are  extirpated.  I  would  therefore  advise  that,  in  cases  of  caries  in- 
volving the  elhow-joint,  the  whole  of  the  articidation  be  removed,  as  well  as 
in  those  cases  in  which  operation  is  required  in  consequence  of  comminuted 
and  compound  fracture  of  only  one  of  the  hones  ;  as,  for  instance,  when  the 
lower  epiphysis  of  the  humerus,  or  the  upper  end  of  the  ulna  only,  is  the  seat 
of  such  injury. 

In  some  instances  no  vessels  require  ligature,  though  there  may  he  tree 
general  oozing ;  hut  most  commonly  one  or  two  must  he  tied.   In  several  cases, 
it  is  said,  the  bleeding  has  proved  extremely  troublesome.    This,  however,  I 
have  never  seen.    After  the  operation,  the  Hmb  should  he  laid  upon  pillows, 
nearly  in  the  extended  position,  so  that  the  cut  portions  of  bones  may  be  m  close 
approximation  mth  one  another.    If  the  excision  have  been  practised  through 
a  smgle  straight  incision,  there  will  be  hut  little  if  any  gaping  of  the  woimd, 
the  flaps  faUing  closely  together.    If  any  transverse  cuts  have  been  practised, 
the  edges  cannot  so  readily  be  brought  into  apposition.    At  the  end  of  a  week 
or  ten  days,  when  granulations  have  sprung  up,  the  arm  may  be  put  on  a 
shc^htly  bent  leather  splint,  and,  as  the  healing  process  goes  on,  this  may 
gr^duaUy  he  flexed,  imtil  at  last  it  is  brought  to  a  right  angle.    The  fibrous 
union  that  takes  place  between  the  bones  will  be  closer,  and  a  more  compact 
and  useful  false  joint  will  form,  than  if  the  osseous  surfaces  be  too  A^adely 
separated  in  the  first  instance,  and  be  allowed  to  unite  by  a  lengthened  liga- 
mentous tissue.    Until  the  contraction  of  the  cicatrix  has  fuUy  taken  place, 
and  the  neighbouring  tissues  are  quite  firm,  the  joint  should  be  supported  hy 
one  lateral  leather  splint  on  the  inner  side  of  the  arm.    The  splmt  should  then 
he  removed,  the  arm  put  in  a  sling,  and  passive  motion  had  recourse  to,  in 
order  to  prevent  osseous  anchylosis.    Should  there  appear  to  he  as  sometimes 
happens  in  children,  a  special  tendency  to  this,  the  limb  may  be  laid,  before 
cicatrisation  has  taken  place,  upon  a  splint  jointed  opposite  the  e  bow.  Much  of 
the  success  in  the  result  of  excision  of  this,  as  of  other  jomts,  will  depend  upon 
the  care  and  attention  bestowed  on  the  after-treatment  of  the  case.  The 
position  of  the  parts  and  the  relation  of  the  bones  to  one  another  should  he 
scrupulously  attended  to,  baggmg  of  matter  prevented,  and  e^nberant  granu- 
^  lations  repressed.   At  the  same 

time,  the  patient's  strength  mjjst 
he  kept  up  hy  constant  attention 
to  diet,  fresh  air,  &c.  In  this 
way  good  ligamentous  union  will 
take  place.  In  two  cases  which 
I  have  had  the  opportunity  of 
dissecting,  one  sixteen  months 
and  the  other  two  years  and  a 
Pig.  307. -Arm  after  Excision  of  Elbow-jomt.  ^^^^^  ^^^^^  ^^^^  operation,  it  was 

found  that  the  ends  of  the  bones  were  rounded  and  firmly  united  by  a  dense 
fibroid  or  ligamentous  structure.   In  this  way  a  most  excellent  and  uselul 
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liml)  will  result,  having  the  foiu-  movements  of  flexion,  extension,  ijronation 
and  supination  nearly  perfect,  with  but  little  deformity,  as  may  be  seen  by  the 
accompanyiug  cut  (Fig.  307),  which  was  taken  nearly  two  years  after  operation 
from  a  patient  of  mine.  A  coachman,  whose  elbow-joint  I  excised,  was  able  to 
drive,  to  lift  a  pail  of  water,  and  to  do  all  the  duties  of  his  employment,  nearly 
as  well  as  if  the  arm  had  been  left  in  its  normal  condition. 

Should  recurrence  of  disease  take  place,  resection  may  be  again  resorted  to 
with  success.  In  one  case,  indeed,  which  had  been  unsuccessfully  operated  on 
twice  by  other  Surgeons,  I  excised  the  bones  about  the  elbow  for  the  third  time 
with  complete  success,  removing  a  considerable  portion,  nearly  three  inches,  of 
the  necrosed  shaft  of  the  humerus,  and  the  carious  upper  ends  of  the  radius  and 
ulna.  In  this  case,  which  was  that  of  a  boy  about  fourteen  years  of  age,  com- 
plete recovery  took  place.  He  had  a  most  useful  arm,  regaining  the  four 
movements  of  the  joint,  pronation,  supination,  flexion,  and  extension,  and  this 
notwithstanding  his  being  of  a  most  strumous  habit  of  body.  Six  months 
after  the  excision  he  was  obliged  to  have  one  thigh  amputated  for  disease  of  the 
bone,  and  he  eventually  died  at  the  end  of  two  and  a  half  years,  of  caries  of 
the  spine. 

Results. — Excision  of  the  elbow-joint,  so  far  as  life  is  concerned,  is  a  very  suc- 
cessful operation.  The  result  when  it  is  practised  for  compound  fracture,  or  dis- 
location, has  been  already  stated  at  pp.  278, 333,  vol.  i.  When  practised  for  disease 
it  is  equally  satisfactory,  and  indeed  death  can  only  occur  from  some  unfore- 
seen and  accidental  complication,  such  as  may  and  does  foUow  any  operation. 
I  have  lost  only  one  patient  out  of  eighteen  in  whom  I  have  excised  the  elbow- 
joint.  The  principal  danger  after  this  operation  arises  from  diffuse  suppm-ati on  of 
the  medullary  canal  of  the  himaerus.  I  have  seen  this  happen  in  two  fatal  cases 
in  the  practice  of  others,  phlebitis  and  pyaemia  developing  themselves  in  a  secon- 
dary manner  in  both  instances  ;  and  in  a  third,  in  which  the  patieirt  lost  his 
life,  it  is  probable  that  death,  which  was  attributed  to  pneumonia,  remotely  oc- 
curred from  the  same  cause. 

The  result,  so  far  as  utility  of  Hmb  is  concerned,  is  equally  satisfactory.  If 
proper  care  be  paid  to  the  after-treatment,  a  strong  arm,  useful  for  all  the  pur- 
poses of  life,  with  a  moveable  articulation,  wiU  be  left,  admitting  of  the  four 
:  normal  movements  of  the  joint,  viz.,  flexion,  extension,  pronation,  and  supina- 
t  tion.    If  the  whole  of  the  articular  ends  be  excised,  and  if  passive  motion  be 
employed,  or  the  limb  be  kept  suspended  in  a  sLing  merely  without  splints 
after  a  few  weeks  have  elapsed,  anchylosis  wiU  but  very  rarely  take  place. 
.-  Should  there  be  danger  of  this  occuixence,  the  patient  should  be  put  imder 
c  chloroform,  and  forcible  flexion  and  extension  employed,  or  the  Umb  placed  on 
.1  a  splint  with  a  hinge-joint  and  rachet  apparatus,  which  will  admit  of  its  beinc^ 
r  moved  daUy  by  the  Surgeon  ;  care  being  taken  that  it  be  kept  flexed  rather 

•  than  extended.  Undue  mobility  is  of  but  rare  occurrence  ;  I  have  never  seen 
1  it  follow  excision  for  disease,  but  have  met  with  it  in  one  case — that  of  a  young 

*  woman,  the  lower  end  of  whose  humerus  was  completely  disorganised  by  a  fall 
:  and  the  elbow-joint  opened.    In  this  case  the  lower  epiphysis  of  the  humerus 

was  excised,  together  with  the  articular  ends  of  the  ulna  and  radius.  A  c^ood 
recovery  took  place  ;  but,  although  every  care  was  taken  to  support  the  Umb 
on  splints,  a  very  moveable  joint  was  left.  This  I  atti-ibuted  to  the  whole 
of  the  lower  epiphysis  of  the  humerus  having  been  extirpated,  and  the  union 
taking  place  between  its  shaft  and  the  bones  of  the  foreaim  in  an  imperfect 
:imanner. 

Ulna  or  Radius. — One  or  other  of  the  bones  of  the  forearm  has  occasionaUy 
■been  excised  with  advantage,  leaving  a  sufficiently  useful  limb  Avith  good  power 
VOL.  n. 


Fig,  308. — Arm  from  wliich  Eadius  has  been  removed. 


Fig.  309.— The  Radius  after  removal. 
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in  the  hand.  Camoclian  of  New  York  and  Jones  of  Jersey  have  suecessfuUy 
excised  the  whole  ulna.  Butts  of  Virginia  has  removed  the  whole  radius.  In 
a  woman  who  was  under  my  care  about  twelve  years  ago,  I  also  resected  sue- 
cessfuUy the  whole  radius,  with  the  exception  of  its  articular  head,  wliich  was 
sound  (Fig  309) ;  and  a  useful  arm,  of  which  the  annexed  figure  is  a  good 
representation,  was  left  (Fig.  308).    After  a  time  the  hand  gradually  inclines 

towards  the  radial 
side  of  the  arm ; 
hut,  although  the  ar- 
ticulation between 
it  and  the  fore-arm 
is  but  a  slender  one, 
through  the  me- 
dium of  the  ulna,  a 
very  useful  member 
will  be  left.  These 
operations  do  not 
require  any  specific 
rules  for  their  per- 
formance ;  the  bone 

is  exposed  by  a  long  incision  ia  the  direction  of,  and  made  by  slitting  up,  the 
sinuses  that  burrow  amongst  the  muscles,  and  is  then  carefuUy  dissected  out 
from  the  parts  amongst  which  it  Hes  ;  especial  caxe  being  taken  to  preserve  the 
periosteum  and  any  new  bony  deposits  that  may  akeady  have  been  formed. 
In  one  case  in  wHch  the  elbow-joint  was  involved,  and  the  radius  diseased, 
instead  of  amputating  the  limb  I  obtained  an  exceUent  result  by  the  excision 
of  the  articulation  as  well  as  of  the  affected  bone.  The  patient,  a  builder  about 
thirty  years  of  age,  was  able,  four  years  after  the  operation,  to  use  his  hand 
not  only  in  aU  the  ordinary  purposes  of  life,  but  also  m  his  trade. 

WEiST.-ExcisionoftheWristis  not  an  operation  that  has  hitherto  found 
much  favour  with  Siu-geons.  Most  commonly,  when  the  carpus  is  diseased  the 
morbid  action  rapidly  extends,  with  great  constitutional  irritation,  to  aU  the 
small  bones  that  enter  into  its  formation ;  and  although  in  some  cases  a  few 
of  these  may  have  been  suecessfuUy  taken  away,  yet  methodical  excision  ot 
the  whole  of  the  joint  has  not  been  followed  by  very  satisfactory  resul  s, 
having  either  been  attended  by  persistence  of  the  disease  m  the  soft  pai-ts, 
or  foUowed  by  a  stiff  and  useless  hand  and  arm.  A  great  objection  to  excision 
of  the  wrist  consists  in  the  superficial  character  of  the  axticulation,  and  its 
close  connection  with  the  flexor  and  extensor  tendons  ;  hence,  when  the  wound 
cicatrises,  consoUdation  of  these  and  of  their  sheaths  is  apt  to  result,  and  loss 
of  that  utUity  of  hand,  the  preservation  of  which  should  be  the  great  object 
in  the  perfonnance  of  the  operation,  is  entailed.  I  have  had  a  caje  liowever 
(1858)  in  the  person  of  a  middle-aged  man,  in  whom  the  whole  of  the  carpus 
and  a  portion  of  the  bases  of  the  metacarpal  bones  ^veje  removed,  and  who 
recovered  with  a  very  useful  hand,  with  some  power  of  flexing  ^^  extend- 
ing the  wrist,  and  with  very  considerable  mobility  of  the  finge  s.  This  case^, 
however,  an  exception  to  the  general  rule  as,  m  he  ^^^J^^-^^y  the  few  m 
stances  in  which  the  operation  has  been  done  of  late  years  either  a  useless 
hand  has  been  left,  or  secondary  amputation  has  been  requu-ed. 

Liste^^s  OperaUon.-Yrom  the  result  of  two  cases 
joint,  which  recovered  with  useful  hands,  Lister  was  led  to  the  ^^^f^^^'^^' 
with  proper  after-treatment,  the  tendons  about  the  .ms  might  be  very  fredy 
handled  without  permanent  stiffness  necessai-Uy  resulting.    At  tlie  same 


Figr.  310. —Diagram  of  Wrist.  A.  Deep 
Palmar  Arch.  B.  Trapezium.  C.  Articuiar 
Surface  of  Ulna  over  which  Radius  moves 
(Lister). 
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time,  he  hoped  by  removiiag  the  whole  of  the  cartilaginous  surfaces  to  be  able 
to  prevent  reciu-rence  of  the  disease — which  is  the  common  ending  of  cases  of 
partial  excision  of  the  wrist-joint  for  caries  of  the  carpus.    At  the  time  when 
he  published  his  papers,  he  had  had  fifteen  cases  of  excision  of  the  wrist.  The 
method  of  operating  was  essentially 
the  same  in  aU  ;  vaiious  small  details 
being  altered  as  experience  siiggested. 
The  operation,  as  he  now  performs  it, 
is  done  as  follows.   Before  commencing 
a  tourniquet  is  put  on,  as  without  it 
the  oozing  of  blood  interferes  consider- 
ably with  the  comfort  of  the  operator. 
Any  adhesions  of  the  tendons  then  ex- 
isting may  be  forcibly  broken  down  by 
moving  the  joints.    An  incision  is  then 
made  "from  about  the  middle  of  the 
dorsal  aspect  of  the  radius,  on  a  level 
with  the  styloid  process,  downwards  and 
out^va^ds  towards  the   inner  side  of 
the  metacarpo-phalangeal  articulation 
of  the  thumb,  but,  on  reaching  the  Line 
of  the  radial  border  of  the  metacarpal 
bone  of  the  index  finger,  it  is  carried 
downwards  longitudinally  for  half  the 

length  of  that  bone."    This  incision,  if  properly  made,  should  commence  in 
the  angle  formed  by  the  tendons  of  the  common  extensor  of  the  fingers  and 
the  extensor  secundi  intemodii  poUicis,  and  the  upper  part  should  run  paraUel 
to  the  latter  tendon,  but  without  in- 
juring it.    The  tendon  of  the  extensor 
carpi  radialis  brevior  should  be  cut, 
but  that  of  the  longior  should  escape,, 
and  the  angle  formed  by  the  two  parts 
of  the  incision  should  be  close  to  the 
inner  side  of  its  insertion.    If  the  first 
part  of  the  incision  be  carried  too  far, 
there  is  danger  of  wounding  the  radial 
artery.    The  soft  parts  are  then  to  be 
separated  carefuUy  from  the  bones  on 
the  radial  side  of  the  incision,  the 
tendon  of  the  extensor  carpi  radialis 
longior  being  cut  as  close  to  its  inser- 
tion as  possible.    The  tendon  of  the 
extensor  secundi  intemodii  poUicis 
and  the  radial  artery  are  to  be  pushed 
outwards  out  of  the  way.    The  tra- 
pezium must  then  be  separated  from 
the  rest  of  the  carpus  by  cutting  in  thp 

1       •.    T     1         ,     »     J  i-ui-i-iUo  iuiue      i^ig.  aii.— A.  Kadial  Artery.     B.  Tendon  of 
longitudinal  part  of  the  incision  with   Extensor  Seoundi  intemodii  PolUcis     C  In 

the  bone-forceps.  The  soft  parts  on  l^^iens^r  StT^^^^fi"?: 
the  ulnar  side  of  the  radial  incision  Met™l<=Sis''''H''^- .  ^^^--or  Ss 
are  now  to  be  dissected  up  as  far  aa  can  ^ouRior.  i.  E.^tensor'  CarpT  iiad^S'  Brfvte 
be  conveniently  done,  the  remainder  fncTsrn'cListoT  ^-^^  1^*^°  °f  Radioi 

being  raised  from  the  ulnar  incision.  Wliile  this  is  being  done,  the  tendons  must 

0  2 
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be  relaxed  by  extending  the  joint.  The  trapezium  is  not  to  be  removed  yet,  as 
any  attempt  to  dissect  it  out  before  removing  the  rest  of  the  car^jus  would 
endanger  the  radial  artery  and  the  tendon  of  the  flexor  carpi  radiaUs.  The 
ulnar  incision  is  now  to  be  made.  It  must  be  a  free  incision,  commencing  at 
least  two  inches  above  the  end  of  the  ulna  and  immediately  anterior  to  the 
bone,  and  carried  directly  downwards  between  the  flexor  carpi  iilnaris  and  the 
ulna,  and  then  straight  on  as  far  as  the  middle  of  the  palmar  aspect  of  the  fifth 
metacarpal  bone.  The  tendons  and  soft  parts  on  the  dorsum  of  the  carpus  are 
now  to  be  completely  raised.  In  doing  this  the  tendons  must  be  relaxed,  and 
they  are  to  be  raised  as  little  as  possible  from  the  radius  or  metacarpus.  The 
extensor  carpi  ulnaris  is  to  be  cut  as  near  its  insertion  as  possible,  and  the 
dorsal  and  internal  lateral  ligaments  may  now  be  divided.  Then  the  soft  parts 
are  to  be  raised  from  the  palmar  aspect.  The  knife  must  be  carried  close  to 
the  ulna,  so  as  not  to  wound  the  artery  and  nerve.  The  pisiform  bone  is  to  be 
separated  and  left  attached  to  the  tendon  of  the  flexor  carpi  ulnaris,  which  is 
not  to  be  cut.  The  flexor  tendons  are  to  be  raised  from  the  metacarpal  bones, 
but  in  doing  this  the  hook  of  the  imciform  bone  must  be  clipped  off  with  the 
bone-forceps,  and  care  must  be  taken  not  to  cut  below  the  bases  of  the  meta- 
carpal bones,  for  fear  of  wounding  the  deep  palmar  arch.  The  tendons  must 
be  relaxed  during  this  part  of  the  operation  by  flexing  the  wrist.  The  anterior 
ligaments  can  now  be  divided.  The  bone-forceps  may  now  be  introduced,  first 
between  the  carpus  and  radius,  and  then  between  the  carpus  and  metacarpus'; 
by  this  means  the  whole  of  the  carpal  bones  are  separated  from  their 
connections  (except  the  trapezium  and  the  pisiform  bone),  and  may  be  extracted 
in  one  mass  with  a  larger  pair  of  sequestrum-forceps,  any  bands  which  retain 
them  being  touched  with  a  knife. 

The  ends  of  the  radius  and  ulna  may  now  be  easily  protruded  from  the  ulnar 
woimd.  If  on  examination  they  be  found  only  slightly  diseased,  the  ulna 
may  be  sawn  obliquely  so  as  only  to  remove  its  articular  surface  and  to  leave 
almost  the  whole  of  the  styloid  process.  A  thin  slice  may  be  taken  off  the 
end  of  the  radius,  so  as  only  just  to  remove  the  cartilaginous  surface  ;  and  its 
articular  surface  for  the  ulna  may  be  removed  by  cutting  longitudinally  with 
the  bone-forceps.  By  leaving  the  ulna  as  long  as  possible  and  by  saving  the 
styloid  process,  the  tendency  to  displacement  to  the  ulnar  side  is  somewhat 
counteracted.  If  the  bones  be  extensively  diseased,  the  gouge  and  bone- 
pliers  must  be  used  freely.  The  next  step  is  to  expose  the  bases  of  the 
metacarpal  bones  and  to  treat  them  in  the  same  way  as  the  radius  and  ulna, 
saving  as  much  bone  as  possible,  but  removing  all  cartilaginous  surfaces.  The 
second  and  third  are  most  easily  protruded  from  the  radial,  and  the  fourth  and 
fifth  from  the  rdnar  wound.  The  trapezium  may  then  be  dissected  out,  being 
held  in  a  strong  pair  of  forceps.  In  doing  this  care  must  be  taken,  first,  not 
to  wound  the  radial  arteiy,  which  is  in  close  relation  with  its  outer  side  ;  and, 
secondly,  not  to  cut  the  tendon  of  the  flexor  carpi  radiaUs  wMch  lies  in  its 
groove.  When  the  trapezium  is  removed,  the  base  of  the  metacarpal  bone  of 
the  thumb  may  be  pushed  up  and  cut  off  with  the  bone-pliers.  It  is  better  to 
remove  it,  as  it  may  suffer  from  recurrence  of  the  disease,  and  by  its  removal 
the  thumb  is  reduced  in  length  to  the  same  extent  as  the  fingers.  Lastly,  the 
pisiform  bone  may  be  examined,  and  either  removed  entirely  or  its  cartUagrnous 
surface  cut  off  as  the  case  requires.  Diu'ing  the  operation,  the  only  tendons 
necessarily  divided  are  the  extensors  of  the  wrist.  The  flexor  carpi  radialis 
may  escape,  from  its  attachment  being  situated  low  on  the  base  of  the  second 
and  third  raetacai-pal  bones,  and  the  flexor  ulnaris  is  left  attached  to  tlie  pisiform 
bone.    All  the  extensors  of  the  thimib  should  be  uninjured.    AU  the  tendons 
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must  be  cut  as  long  as  possible,  so  that  they  may  form  new  attachments  in 
the  most  advantageous  positions  ;  and,  in  raising  the  flexor  and  extensor  tendons, 
they  must  be  distiu-bed  as  little  as  possible. 

After-treatment. — The  radial  woimd  may  be  closely  united  with  sutures.  The 
ulnar  woimd  may  be  closed  at  each  end,  but  the  middle  of  the  wound  is  to  be 
kept  open  by  means  of  a  plug  of  lint  to  allow  free  exit  of  discharge.    The  hand 
IS  to  be  placed  on  a  splint.    The  most  convenient  is  a  simple  wooden  splint, 
"with  an  obtuse-angled  piece  of  thick  cork  "  stuck  on  it  so  as  to  maintain  the 
hand  in  a  state  of  semi-flexion,  with  the  wrist  slightly  extended  (Fig.  312).  The 
thumb  is  supported  by  a  bar  of  cork  stuck  on  the  imder  surface  so  as  to  project 
at  the  side  (Fig.  313).    The  two  great  objects  in  after-treatment  are  to  get  the 
fingers  perfectly  moveable  and  the  wrist  firm.  For  these  purposes  passive  motion 
must  be  commenced  as  early  as  the  second  day  in  the  fingers,  each  being  bent 
and  extended  every  day  fully,  whUe  the  wrist  is  kept  firmly  on  the  splint  and 
disturbed  as  little  as  possible  during  the  treatment  of  the  fingers.  Pronation 
and  supination  must  not  be  too  long  neglected.    Passive  motion  must  be 
maintained  as  long  as  there  is  any  tendency  to  the  formation  of  adhesions  in 
the  sheaths  of  the  tendons.    As  the  hand  becomes  stronger,  the  part  of  the 
splint  supporting  the  fingers  may  be  cut  off.    The  patient  must  continue  some 
support  as  long  as  he  feels  any  weakness  in  the  wrist.    There  is  often  some 
tendency  to  dropping  of  the  wrist  to  the  ulnar  side,  which  is  best  counteracted 
by  a  properly  constructed  gutta-percha  splint.    The  thumb  is  apt  to  be  drawn 
m  towards  the  index  finger  ;  this  must  be  prevented  by  a  thick  pad  of  lint 
kept  fi-om  the  earliest  time  between  the  two. 

_  The  essential  points  are,  first,  exact  attention  to  aU  the  detaHs  of  the  opera- 
tion, and  next,  a  careful  and  patiently  conducted  after-treatment. 


Fig.  312.— Lister's  Splint  witt  Cork  Support  for  Hand. 


.Fig,  313.— Hand  after  Excision  of  Wrist,  laid  on  SpUnt. 

Hand.— In  the  removal  of  diseased  or  injui-ed  portions  of  the  hand,  it  is,  as 
a  general  rule,  of  the  greatest  consequence  to  sacrifice  as  Httle  as  possible  of 
the  healthy  or  uninjured  structures.  In  aU  operations  on  the  hand,  indeed,  we 
must  have  two  great  principles  in  view— the  preservation  of  the  utility  of  the 
member,  and  the  maintenance,  so  far  as  practicable,  of  its  symmetry.  Utility 
is  necessarily  the  primary  consideration  ;  but  if  a  part  be  not  useful,  it  may 
as  in  the  case  of  the  head  of  the  middle  metacarpal  bone  in  amputation  of  the 
corresponding  finger,  be  sacrificed  for  the  purpose  of  preserving  the  symmetry 
of  the  maimed  limb.  The  hand  is  the  organ  of  prehension  and  of  touch  •  and  in 
aU  operations  applied  to  it  we  should  endeavoiu:,  as  far  as  practicable  to 
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maintain  its  efficiency  in  iDoth  these  respects.  It  is  also  of  importance  to  liear  in 
mind  that  two  great  classes  of  actions  can  be  carried  out  by  the  hand — those  that 
require  force,  and  tliose  that  require  delicacy  of  manipulation  rather  than 
strength.  By  a  surgical  operation  we  may  sometimes  succeed  in  preserving 
one,  thoiigh  we  are  compelled  to  sacrifice  the  other  ;  and  in  this  respect,  our 
procedure  should  be  a  good  deal  influenced  by  the  occupation  of  the  patient. 
Thus,  by  jDartial  excision,  we  may  leave  a  hand  that  would  enable  a  clerk  to 
hold  his  pen,  but  which  would  be  almost  useless  to  a  labourer  or  blacksmith. 

In  looking  at  the  hand  from  a  surgical  point  of  view,  we  may  consider  it  as 
being  composed  of  two  constituents — the  hand  proper,  and  the  Thumb;  the 
thumb  being  an  accessory  hand,  an  opponent  to  the  rest  of  the  member,  through 
the  medium  of  whicli  the  movements  of  ab-  and  adduction  are  chiefly  per- 
formed, and  without  which  the  member  is  susceptible  of  a  comparatively  limited 
utiKty,  being  capable  of  little  beyond  flexion  and  extension.  Hence  the  thumb 
is  of  equal  importance  to  the  rest  of  the  hand :  and  the  preservation  of  its 
three  bones  is  as  much  to  be  considered  as  that  of  the  remaining  sixteen  that 
enter  into  the  conformation  of  the  metacarpus  and  fingers.  In  all  cases  of 
injury  or  disease  implicating  the  thumb,  every  effort  ought  to  be  made  for  its 
preservation.  Even  if  it  be  left  stiffened  and  incapable  of  flexion,  it  will  be  a 
most  useful  opponent  to  the  rest  of  the  hand.  Should  it  be  found  necessaiy 
to  shorten  it,  care  must  be  taken  that  as  little  curtaihnent  as  possible  be 
practised  :  a  portion  of  a  phalanx,  or  its  metacarpal  bone  even,  is  of  essential 
utility  in  giving  strength  and  breadth  of  grasp  to  the  hand.  In  cases  of 
disease,  a  very  useful  member  may  be  left  by  the  removal  of  a  portion  or  the 
whole  of  the  ungual  phalanx,  of  the  metacariDO-phalangeal  articulation,  or  even 
by  the  excision  of  the  metacarpal  bone,  the  phalanges  being  left.  These  various 
operations  are  easy  of  performance  ;  an  incision  through  the  diseased  and  dis- 
organised soft  parts  MdU  expose  the  necrosed  bone  or  carious  joint,  which  must 
be  removed  by  cutting-pliers  or  a  narrow  saw. 

When  the  thumb  has  been  forced  back  or  badly  lacerated  by  powder-flask 
or  gun-barrel  explosions,  it  may  often  be  saved  by  being  replaced  and  main- 
tained in  position  on  a  splint,  with  light  water-dressing  over  it ;  and,  should 
amputation  be  required,  it  must  be  done  in  accordance  with  the  rule  just 
mentioned,  of  saving  as  much  as  possible  of  the  injiired  part. 

In  the  conservative  surgery  of  the  Fingers,  the  preservation  of  flexion  and 
extension  in  the  part  left  is  the  main  tiling  to  be  aimed  at ;  a  rigid  stump  is 
always  in  the  way.  The  preservation  of  these  movements  becomes  more  im- 
portant in  proportion  as  the  palm  is  approached.  It  is  of  more  consequence 
that  the  proximal  phalanx,  which  carries  the  rest  with  it,  should  be  capable  of 
being  bent  into  the  palm,  than  that  the  distal  can  be  flexed  on  the  second.  If 
the  proximal  phalanx  can  be  bent  down,  a  very  small  degree  of  movement  in 
the  distal  one  wiU  be  sufficient  to  furnish  pliability  enough  in  the  finger  to 
make  it  a  useful  member  ;  but  if  the  proximal  one  be  stiffened,  no  amoirnt  of 
mobility  in  the  distal  phalanx  can  make  it  useful. 

In  preserving  these  movements,  it  is  necessary  to  be  particularly  aireful  of 
the  sheaths  of  the  tendons.  If  they  be  in  any  way  opened  or  injured,  it  vnU 
generally  be  found  either  that  the  tendon  sloughs,  or  that  it  becomes  con- 
solidated, and  matted  to  its  sheath  in  such  a  way  that  aU  movement  is  lost,  or 
at  least  greatly  impaii'ed. 

The  only  phalanx  that  can  be  excised  with  advantage  is  the  distal  one.  It 
often  happens,  in  the  destructive  disorganisation  which  results  from  whitlow, 
that  this  necroses  ;  when,  instead  of  amputating  the  end  of  the  finger,  it  may 
be  removed  by  an  incision  on  its  palmar  aspect.    Disease  of  the  phalangeal 
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articulations  nsiially  leads  to  amputation  of  the  aftected  finger.  The  rules  for 
performing  these  various  operations  have  abeady  been  laid  down  at  pp.  38 
and  39,  vol.  i.,  to  which  I  must  refer  the  reader. 

Resection  of  the  Metacarpal  Bone,  either  of  the  thumb  or  index-finger, 
without  the  removal  of  the  corresponding  digit,  is  occasionally  required,  more 
particularly  in  cases  of  injiuy  ;  it  may  readily  be  done  by  maldng  a  longi- 
tudinal incision  over  the  dorsal  aspect  of  the  bone  to  be  removed,  carefully 
detaching  it  from  surrounding  parts  by  keeping  the  edge  of  the  knife  close 
against  the  bone,  avoiding  the  tendons,  and  then  either  disarticulating,  or  (what 
is  preferable)  cutting  across  the  neck  of  the  carpal  end  of  the  bone,  turning  it 
out,  and  separating  it  from  any  distal  attachments  which  it  may  retain.  After 
the  removal  of  the  metacarpal  bone  of  the  iadex-finger  ia  this  way,  but  very 
little  deformity  results,  and  a  very  useful  hand  will  be  left,  more  particularly 
in  children,  on  whom  I  have  more  than  once  had  occasion  to  practise  this 
partial  resection  with  success. 

Conservative  Surgery  op  the  Lower  Extremity. — In  aU  conservative 
operations  that  are  practised  on  the  lower  extremity,  it  is  of  essential  import- 
ance that  a  good  basis  of  support,  of  sufiicient  length  and  stability,  be  left  to 
the  body.  These  operations  difter  thus  in  some  important  respects  from  those 
that  are  practised  on  the  upper  extremity.  In  the  latter,  the  preservation  of 
the  hand,  even  though  in  a  mutilated  condition,  is  the  thing  that  the  Surgeon 
aims  at ;  and,  provided  this  be  attained,  it  matters  comparatively  Little  how 
much  the  arm  may  be  shortened  or  impaired  in  power.  In  the  lower  extremity, 
however,  strength,  length,  and  solidity  are  essential  to  the  patient's  comfort ; 
and  imless  these  can  be  secured,  his  interests  are  better  considered  by  the  re- 
moval of  the  limb,  and  the  adaptation  of  some  artificial  contrivance,  than  by 
his  being  left  with  a  shortened,  wasted,  and  crippled  member,  which  is  unequal 
to  support  the  weight  of  the  body. 

Hip- JOINT.— Excision  of  the  head  of  the  thigh-bone  has  of  late  years  been 
a  good  deal  practised  in  some 
cases  of  hip-joint  disease. 
This  operation  may,  how- 
ever, most  conveniently  be 
considered  in  connection  with 
that  affection  (p.  239). 

Knee. — Excision  of  the 
knee-joint  may  be  required 
either  as  a  substitute  for  am- 
putation in  cases  of  extensive 
disease  and  disorganisation  of 
the  articulation,  or  may  be 
practised  in  some  rare  cases 
of  faidty  anchylosis  resulting 
from  old  disease  or  injury,  by 
which  the  limb  has  been  ren- 
dered useless.  This  operation, 
originally  performed  at  the 
close  of  last  century  by  Park, 
Filkin,  and  the  Moreaus,  feU  Incision  in  E.^cision  of  tho  Kneo-joint. 

into  disfavour  until  it  was  revived  in  1850  by  Fergusson,  since  which  time  it 
has  been  extensively  practised. 

Operation— Excision  of  the  knee-joint  may  be  performed  by  making  a  horse- 
shoe incision  with  the  convexity  downwards,  from  the  side  of  one  c'ondvle  of 
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the  femiir  across  the  tuberosity  of  the  tihia  to  a  corresponding  point  on  the 
opposite  condyle  (Fig.  314).  By  this  incision  the  ligamentum  patelhc  is  divided, 
and  that  bone  turned  up  in  the  elliptical  flap  ;  the  crucial  ligaments,  if  not 
already  disorganised,  are  then  to  be  cut  across,  any  remaining  lateral  attachments 
divided,  and  the  bones  cleared  for  the  saw.  In  doing  this  the  limb  must  be 
forcibly  flexed,  and  the  knife  carefuUy  applied  to  the  posterior  part  of  the 
head  of  the  tibia  ;  for  this  purpose  a  blunt-pointed  resection-knife  is  the  best. 
The  articular  surfaces  must  now  be  sawn  off'.  This  may  best  be  done  by  Butcher's 
saw.  The  lower  end  of  the  thigh-bone  should  first  be  removed,  and  then  a 
slice  taken  off  the  tibia  by  cutting  from  behind  forwards,  the  blade  of  the  saw 
being  turned  horizontally ;  care  should  be  taken  not  to  remove  more  bone  than 
is  absolutely  necessary,  lest  the  limb  be  too  much  shortened.  It  not  vm- 
frequently  happens  that  carious  cavities  are  found,  extending  below  the  level 


Fig.  315.-Application  of  Butcher's  Saw  to  317.— Upper  End  of  Tibia, 

Head  of  Tibia.  excised. 


of  the  section  that  has  been  made  (Fig.  315)  :  when  this  is  the  case,  it  is  better 
to  apply  the  gouge  to  them  than  to  saw  the  bone  below  their  level.  It  is 
usually  suflicient  to  remove  from  one-tliird  to  three-fourths  of  an  inch  of  the  tibia, 
and  about  one  inch  or  an  inch  and  a  half  of  the  thigh-bone  (Figs.  316  and  317). 
Should,  however,  the  operation  be  required  for  disease  of  the  limb,  consequent 
upon  the  deformity  resulting  from  badly  reduced  fractures  or  dislocations  about 
the  knee,  as  has  been  done  successfully  by  Humphry  of  Cambridge,  it  may  be 
necessary,  in  order  to  bring  the  limb  into  good  position,  to  remove  a  wedge- 
shaped  piece  from  one  of  the  bones. 

If  the  patella  be  much  diseased,  it  must  be  removed  ;  if  it  be  only  slightly 
carious,  it  may  be  scraped  or  gouged  out ;  and  if  healthy,  in  accordance  vdth 
that  principle  of  conservative  surgery  by  which  no  sound  part  is  removed,  it 
should  be  left,  becoming  consolidated  with  and  strengthening  the  joint.  Tlie 
anterior  articular  surface  of  the  thigh-bone,  which  extends  some  way  uj)  its 
forepart,  may  advantageously  be  sliced  off',  so  as  to  leave  an.  osseous  surface,  in- 
stead of  a  cartilaginous  one,  for  the  patella  to  attach  itself  to. 

In  some  cases  no  ligatures  'will  be  required,  but  usually  two  or  three  of  the 
articular  arteries  furnish  sufficient  ha3morrhage  to  require  restraint.  The 
patella  flap  wlien  laid  down  ^vill  often  appear  inconveniently  long  and  thick  ; 
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but  it  is  better  not  to  ciu"tail  it,  unless  the  bones  have  been  shortened  more 
than  usual,  as  it  will  contract  and  eventually  fit  it  well. 

I  have  always  found  the  operation,  as  it  has  just  been  described,  easy  of  per- 
formance and  good  in  its  results  ;  but  various  modifications  are  adopted  by 
different  Siu-geons.  Thus,  some  make  one  straight  transverse  incision  ;  others 
two  parallel  incisions,  one  on  each  side  of  the  patella,  or  an  H -shaped  inci- 
sion, and  thus  open  the  articulation  from  the  side.  Jones  of  Jersey,  who 
had  great  experience  in  this  operation,  advised  that  the  skin  be  dissected  up 
by  means  of  a  semilunar  incision,  and  then  that  the  Hgamentum  pateUse  be 
preserved  by  being  pushed  with  the  pateUa  and  the  quadriceps  extensor 
tendon  to  one  side,  the  joint  then  opened,  and  the  bones  sawn.  Others  advise 
that  the  pateUa  be  removed;  and  Holt  has  recommended  that,  after  the 
excision,  the  soft  parts  of  the  ham  be  perforated  to  allow  the  discharges  to 
drain  through. 

The  result  of  the  operation  will  mainly  depend  on  the  care  taken  in  the 
after-treatment.  After  the  operation,  the  limb  should  be  at  once  put  up 
securely  in  a  Listen's  splint,  and  well  supported.  Subsequently,  when  granu- 
lations spring  up,  it  may  most  conveniently  be  placed  in  a  long  leather  trough, 
extending  from  beyond  the  foot  to  the  pelvis,  and  weU  padded ;  particular 
attention  being  paid  to  the  position  of  the  limb,  and  especially  to  the  pre- 
vention of  any  bowing  outwards  which  is  apt  to  take  place.  In  order  to 
prevent  displacement,  it  has  been  proposed  to  divide  the  hamstring  tendons  ; 
this,  however,  I  have  never  found  necessary,  nor  does  it  seem  to  me  to  be 
advisable  to  complicate  the  operation  by  such  an  addition  to  it.  The  pro- 
tuberance of  the  flap,  if  at  aU  excessive,  may  be  diminished  by  the  pressure 
of  a  many-tailed  bandage.  In  this  way  osseous  anchylosis  wiH  ensue,  and  a 
good  and  useful  straight  Limb  resiilt.  In  two  cases  I  have  succeeded  in  getting 
a  good  litnb  with  a  partially  moveable  joint :  both  these  cases  were  in  children ; 
and  I  am  disposed  to  think  that  in  young  patients  this  result  may  often  be 
satisfactorily  attained.  In  adults,  however,  osseous  anchylosis  should  always 
be  aimed  at. 

Besults.— In  determining  the  propriety  of  performing  this  operation,  there 
are  two  points  to  be  considered The  Danger  attending  it;  and  2.  The 
Utility  of  the  Limb  left  after  the  Operation. 

1.  In  estimating  the  Danger  of  excision  of  the  knee-joint,  we  must  compare 
the  results  of  this  operation  with  those  of  amputation  of  the  thigh,  as  a  substi- 
tute for  which  it  is  performed.  No  Surgeon  would  think  of  excising  a  knee- 
joint  that  could  be  saved  by  ordinary  medical  treatment,  but  would  only  have 
recourse  to  the  removal  of  the  diseased  articulation  in  those  cases  ia  which  its 
condition  did  not  admit  of  cure,  and  would  consequently  necessitate  operation. 
It  is,  therefore,  useless  to  institute  a  comparison  between  the  results  of  excision 
of  the  knee-joint  and  those  of  treatment  for  curable  affections  of  that  articula- 
tion ;  but  we  must  compare  them  with  those  of  amputation  of  the  thigh  for 
incurable  disorganisation  of  the  joint. 

In  1857,  according  to  Butcher,  Excision  of  the  Knee-joint  had  been  performed 
82  times  since  its  revival  in  1850.  Of  these  cases  15  proved  fatal,  and  in  8  am- 
putation of  the  thigh  was  required,  of  which  1  case  had  a  fatal  issue.  In  some 
instances  there  is  reason  to  believe  that  the  unsuccessful  result  was  owing  to 
want  of  due  attention  to  the  after-treatment  of  the  case.  Price  has  collected 
the  particulars  of  160  cases  of  excision  of  the  knee  performed  up  to  December 
1858  :  of  these,  32  were  fatal— 8  from  pyajmia  ;  and  to  these  must  be  added  60 
cases  collected  by  Clarke  of  Bristol,  of  which  6  died— 1  from  pyajmia  •  in  aU 
220  cases  with  38  deaths.  ' 
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The  mortality  after  amputation  of  the  thigh  lias  been  given  at  pp.  33  and  56, 
vol.  i.  On  comparing  this  with  the  result  of  excision  of  the  knee-joint,  it 
will  he  found  that  there  is  no  very  material  difference  in  the  rate  of  mortality 
after  the  two  operations. 

2.  The  second  point  that  has  to  he  determined,  is  as  to  the  Utility  of  tlie  Limb 
after  the  Operation. 

On  this  point,  the  result  of  recorded  cases  is  in  favour  of  the  operation.  In 
one  of  Park's  cases,  operated  on  in  1783,  that  Surgeon  states  that  the  patient 
(a  sailor),  seven  years  after  the  operation,  "  was  able  to  go  aloft  with  consider- 
able agility,  and  to  perform  aU  the  duties  of  a  seaman."  In  some  of  the  later 
cases  the  result  has  been  equally  good.  One  of  Jones's  patients  (a  boy) 
"  could  run  and  walk  quickly  without  any  aid  of  a  stick,  could  stand  on  the 
limb  alone,  and  pirouetted  and  hopped  two  or  tloree  yards  without  putting  the 
sound  limb  to  the  ground."  In  several  of  my  own  cases  an  excellent  strong 
and  straight  limb  has  been  left,  useful  for  all  ordinary  purposes.  In  a  case 
which  I  examined  seven  years  after  the  operation,  the  limb  was  well 
nourished,  straight,  firmly  anchylosed,  and  but  very  little  shortened.  The 
patient,  a  lad  of  twenty,  could  walk  eight  or  ten  miles,  and  even  jump  and  stand 
on  the  operated  limb  without  the  least  pain,  sign  of  weakness,  or  difficulty. 
In  very  young  children  the  result  of  the  operation  is  not  satisfactory,  the  leg 
continuing  shortened  and  wasted,  not  developing  with  the  rest  of  the  body. 
This  is  apparently  due  to  and  dependent  upon  the  removal  of  the  epiphysis  of 
the  tibia,  on  the  integrity  of  which  the  growth  of  the  limb  is  dependent. 

After  the  operation,  osseous  anchylosis  takes  place  with  a  firm  cicatrix  ;  the 
limb  is  shortened  from  one  to  three  inches,  according  to  the  amount  of  bone 
removed,  but  by  means  of  a  high-heeled  shoe  this  inconvenience  is  greatly 
remedied.  It  has  been  urged  against  excision  of  the  knee-joint,  that  convales- 
cence is  tedious  and  prolonged  ;  but  this  argument  can  with  justice  have  but 
little  weight.  If  a  useful  bmb  can  be  preserved  to  the  patient,  it  can  matter 
but  little  if  a  few  additional  weeks  be  devoted  to  the  procedure  by  which  it  is 
obtained  ;  and,  indeed,  it  is  a  question  whether  ia  many  cases  the  patient  may 
not  be  able  to  walk  just  as  soon  after  the  excision  of  the  knee-joiat  as  after 
amputation  of  the  thigh  :  for,  as  has  been  very  properly  remarked,  though  the 
amputation-wound  may  be  healed  iu  three  or  four  weeks,  it  may  be  as  many 
months  before  an  artificial  limb  can  be  worn. 

Bones  of  the  Leg. — The  Tibia  is  very  frequently  the  seat  of  caries  in  the 
upper  and  lower  epiphyses,  and  of  necrosis  ia  the  shaft,  requiring  partial  opera- 
tion for  the  removal  of  the  diseased  portions.  Occasionally  a  very  considerable 
extent  of  the  shaft,  indeed  the  whole  of  it,  may  be  removed  iu  a  state  of  necro- 
sis, as  a  loosened  sequestrum,  from  the  interior  of  the  periosteum,  more  or  less 
consolidated  and  strengthened  by  the  deposit  of  new  bone.  Such  operations 
present  nothing  special,  and  the  result  is  usually  veiy  satisfactory,  the  limb 
that  is  left  being  strong,  useful  and  sovmd. 

The  Fibula  is  less  frequently  the  seat  of  operation,  but  it,  like  the  tibia,  may 
require  partial  removal.  In  one  case,  that  of  a  cMld  sis  years  of  age,  I  success- 
fully removed  the  whole  of  the  necrosed  fibula.  This  operation  is  readily  done 
by  slitting  up  the  sinuses  in  a  direction  so  as  to  expose  the  sequestnun,  which 
may  be  then  drawn  out  without  difficulty  (Figs.  318  and  319).  After  the 
operation  an  inner  splint  must  be  applied,  in  order  to  obviate  the  tendency  to 
varus  whicli  will  ensue.  In  the  case  from  which  the  annexed  drawings  are 
taken,  very  considerable  reparative  action  was  set  up  in  the  periosteum  and  soft 
tissues  along  the  line  of  bone  that  had  been  removed,  new  osseous  matter  appa- 
rently being  deposited  ;  and  the  child,  when  examined  two  years  after  the 
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operation,  had  an  excellent,  well-noiu'ished,  and  useful  liml).  The  foot,  how- 
ever, had  a  tendency  to  he  dra^ra  inwards,  apparently  owing  to  the  flexors 
having  overcome  the  antagonism  of  the  peroneal  extensors.    This  deviation  in- 


Fig.  31S.— Limb  with  Necrosis  of  Fibula.  Fig.  319.— Limb  after  Eemoval  of  Fibula. 

wards  was  counteracted  hy  the  patient  wearing  a  properly  constructed  hoot, 
with  which  walking  was  perfectly  easy. 

Foot. — In  looking  at  the  division  of  the  foot  into  its  three  great  component 
parts— toes,  metatarsus,  and  tarsus, — we  shall  perceive  that  firmness  of  gait  is 
given  hy  the  foot  resting  on  the  heel  hehind,  and  on  the  ball  in  front  formed 
hy  the  projection  of  the  broad  line  of  the  metatarso-phalangeal  articulations, 
more  particularly  that  of  the  great  toe  ;  whilst  elasticity  is  communicated  to 
the  tread  hy  the  play  of  the  toes  and  metatarsal  bones.  The  elasticity  of  the 
foot  may  be  lost  without  any  very  serious  inconvenience  to  the  patient ;  but 
the  preservation  of  stability  and  firmness  of  gait  are  of  essential  importance  ; 
and  as  these  are  secured  by  the  heel,  the  baU  of  the  great  toe,  and  the  breadth 
of  the  anterior  part  of  the  foot,  these  are  the  most  important  parts  to  preserve 
in  all  resections  of  this  part  of  the  body. 

In  no  region  of  the  body  have  the  good  effects  of  modern  conservative  sur- 
gery been  more  distinctly  shown  than  in  the  Tarsus.  In  the  "  good  old  times" 
of  Surgery,  if  a  person  had  a  "white  swelling"  of  the  bones  of  the  foot,  or  a 
diseased  tarsus,  he  was  at  once  condemned  to  amputation  of  the  limb.  No  dis- 
tinction was  made  between  disease  of  the  different  parts  of  the  foot,  nor  any 
attempt  to  save  the  sound  by  the  sacrifice  of  the  diseased  part. 

Until  a  comparatively  recent  period,  indeed,  "diseased  tarsus"  was  described 
as  a  whole.  Surgeons  did  not  endeavour  to  make  out  the  exact  extent  and 
amount  of  the  disease,  and  any  case  described  as  "  diseased  tarsus"  was  looked 
upon  as  requiring  amputation  of  the  leg.  The  rule  of  practice  then  observed 
was,  amongst  the  wealthier  classes— those  who  could  aflbrd  the  expense  of  a 
«  cork  leg"— to  amputate  a  little  above  the  ankle  ;  but,  amongst  the  poorer 
classes,  to  remove  the  leg  about  a  couple  of  raches  below  the  Imee,  so  as  to  give 
the  patient  a  stump  which,  when  bent,  would  fit  into  the  socket  of  a  wooden  pin. 
Thus,  in  the  latter  case  especially,  not  only  was  the  leg,  itself  perfectly  sound* 
sacrificed,  but  the  patient  was  exposed  to  great  additional  danger  ;  for  if  there 
be  one  point  more  than  another  which  has  been  indisputably  proved  by  surgi- 
cal statistics,  it  is,  that  the  mortality  after  amputation  increases,  cceteris  paribus, 
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in  exact  proportion  as  we  approach  the  trunk-every  additional  inch  wliich  we 
remove  augmenting  the  danger  to  the  patient.  This  practice  continued  to  pre- 
yan  until  Chopart  drew  some  distinctions  between  the  treatment  to  be  pursued 
according  as  the  disease  affected  the  anterior  or  the  posterior  tarsal  hones  and 
articiilatLs.  He  showed  that,  when  the  anteri^or  articulations  only  were 
affected,  amputation  at  the  junction  of  the  astragalus  and  cakaneum  with  the 
scaphoid  and  cuhoid-an  operation  which  goes  by  the  name  of  "  Chopart  s  am- 
putation"-ought  to  be  performed  ;  thus  removing  the  whole  of  the  disease, 
and  aUowing  the  patient  to  recover  with  a  shortened  foot,  with  the  heel  pre- 
served—one on  which  he  could  bear  the  weight  of  his  body,  and  which  would 
be  highly  useful  to  him. 

The  next  step  in  the  conservative  surgery  of  the  lower  extremity,  m  cases 
of  diseased  foot,  was  the  operation  introduced  by  Syme— that  of  disarticu- 
lation at  the  ankle-joint.  This  was  certainly  a  great  advance ;  for,  the  flap 
being  taken  from  the  heel,  the  patient  has  a  stump  on  which  he  can  bear. 
The  operation  is  also  a  very  safe  one.  According  to  0.  Weber,  17  deaths 
only  have  occurred  in  101  cases  of  this  operation.  I  have  performed  it  mne 
times  without  a  death,  and  this,  in  the  lower  extremity,  is  extremely  satis- 

^''Se  tiie  introduction  of  anesthetic  agents.  Conservative  Surgery  has  taken 
great  strides  ;  and  I  think  Conservatism  in  Surgery  may  be  regarded  as  the 
necessary  result  of  AuEesthesia.  For,  although  operations  of  this  kind  were  per- 
formed years  ago  by  Park,  the  Moreaus,  and  others,  and  theu-  utility  demon- 
strated, yet  the  operations  of  gouging,  scraping,  and  partial  resection  were  so 
horribly  painful  to  the  patient,  and  occupied  so  much  time  in  their  performance 
that  Siigeons  dreaded  to  undertake  them.  Of  late  years  Surgeons  have  learned 

to  discriiniaate  disease  of  one  part  ot  the 
tarsus  from  that  of  another,  and  to  apply 
appropriate  treatment  to  each. 

Looking  at  the  subject  in  a  diagnostic  pouit 
of  view— and  the  treatment  is  most  inti- 
mately connected  with  minute  and  accurate 
diagnosis— we  find  that  the  pathology  of 
diseases  of  the  tarsus  is  closely  connected 
with  its  healthy  anatomy.    Composed,  as  it 
is,  of  seven  bones,  it  presents  four  distmct 
articulations.    By  the  term  "articulation 
applied  to  the  tarsus,  I  do  not  mean  merely 
the  connection  of  contiguous  bones  with  each 
,  other,  but  distinct  synovial  sacs  shut  off  fi'om 
communication  with  other  synovial  sacs  in 
the  foot.    These  are  weU  represented  m  the 
annexed   diagram    (Fig.    320).      T\xe  pos- 
terior calcaneo-astragaloid  is  the  first  of  them  ; 
next  comes  the  (a)  anterior  calcaneo-astraga- 
loid, the  synovial  membrane  here  ser^ig 
also  for  the  astragalo-scaplwid ;  the  calcaneo- 
cuboid (h)  is  the  tliii-d  ;  and  the  anterior  tarsal 
synovial  memlrane  (c)  is  the  fourth  and  largest 
.    of  aU,  and  the  most  important  in  a  surgical 

aspect.  It  extends  between  the  scaphoid  and  ^'^^^ZtZt^ 
cuboid  bones,  between  the  ctmeiform  bones  themselves  1^°*^  ^  ^ 

cuneiforms  and  the  bases  of  the  second  and  third  met^atarsal  bones,  and 
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Fig.  320.— Diagram  of  Synovial  Mem 
branos  of  the  Foot. 
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between  the  external  cuueiform  and  the  cuboid.  The  articulation  between 
the  cuboid  and  last  two  metatarsal  bones  is  shown  at  d  ;  and  e  is  that  between 
the  internal  cuneiform  and  the  fii'st  metatarsal  bones.  These  two  (d  and  e)  are 
not,  strictly  speaking,  tarsal  joints. 

■  In  the  vast  majority  of  cases,  so  far  as  my  experience  goes,  it  is  the  osseous 
structures,  and  not  the  articulations,  which  are  primarily  diseased.  The  bones, 
being  cancellous,  far  removed  from  the  centre  of  cii-culation,  and  exposed  to 
alternations  of  temperature,  readily  become  the  seat  of  congestion  and  caries, 
rarely,  however,  of  necrosis ;  and  in  strumous  subjects  not  unfrequently  fall 
into  a  tuberculous  condition.  Caries,  whether  simple  or  tuberculous,  once  set 
up  in  bones,  speedily  implicates  the  articulations  secondarily. 

Now  it  is  easily  imderstood,  on  casting  an  eye  on  the  arrangement  of  the 
tarsal  synovial  membranes,  that  the  extent  of  disease  will,  in  a  great  measure, 
depend  upon  its  seat.  Thus,  a  person  may  have  disease  in  the  os  calcis, 
extending  even  to  the  cuboid,  with  very  little  likelihood  of  its  proceeding 
farther  for  a  length  of  time.  Such  disease  wiU  be  limited  to  the  outer  part 
of  the  foot,  does  not  involve  its  integrity,  and  readily  admits  of  removal  by- 
operation.  But  let  him  have  disease  springing  up  in  the  scaphoid,  or  in  one 
of  the  cimeiform  bones,  or  in  the  bases  of  the  second  or  third  metatarsal 
bones,  and  the  morbid  action  will  rapidly  spread  through  the  whole  of  the 
anterior  and  inner  part  of  the  tarsus,  and,  in  all  probability,  no  operation  of 
resection  can  be  advantageously  employed.  Hence  the  seat  of  disease  in- 
fluences materially  its  amount  and  extent,  and  the  kind  of  operation  required 
for  its  removal 

The  foot  is  frequently  the  seat  of  strumous  disease  ;  to  this  it  is  disposed  by 
the  alternations  of  temperature  to  which  it  is  subjected,  by  its  liability  to 
sprains  and  injiuies,  and  by  the  cancellous  and  spongy  structure  of  its  bones, 
together  with  its  extensive  articulating  surfaces.  When  affected  by  strumous 
inflammation  it  becomes  painful,  the  patient  being  unable  to  bear  upon  the 
toes  or  anterior  baU  of  the  foot.  SwelHng  of  a  uniform  character  takes  place, 
with  tenderness  at  some  point  opposite  the  bones  or  articulations  that  are 
chiefly  involved  ;  and  eventually  abscess  forms,  leaving  sinuses  through  which 
the  probe  passes  down  upon  softened  and  carious  bone.  These  evidences  of 
disease  are  usually  much  marked  about  the  dorsum  and  sides,  the  sole  being 
often  comparatively  free  from  disease  — an  important  point  in  reference  to 
operation. 

Stnunoixs  disease  may  commence  either  in  the  bones,  or  in  the  articulations 
of  the  foot.  The  bones  that  are  most  frequently  the  seat  of  primary  disease 
are  the  calcaneiun,  the  astragalus,  the  scaphoid,  the  cuboid,  and  the  metatarsal 
bone  of  the  great  toe.  When  disease  is  limited  to  one  or  two  of  these  bones, 
excision  is  nsuaUy  practicable  ;  but  when  the  morbid  action  extends,  thi-ough 
the  influence  of  the  connecting  articulations,  to  other  bones  of  the  tarsus  or 
metatarsus,  partial  amputation  will  be  required. 

Primary  disease  of  the  articulations  of  the  foot  is  a  less  frequent  cause  of 
operation  than  caries  of  the  tarsal  bones  leading  secondarily  to  an  implication 
of  the  contiguous  articulations  ;  and  the  particular  operation  requii-ed  will,  in 
a  great  measure,  depend  upon  the  extent  of  implication  of  the  synovial  mem- 
branes of  the  foot.  When  the  calcaneo-astragaloid  or  the  calcaneo-cuboid 
articulations  are  alone  affected,  with  their  contiguous  bones,  resection  of  the 
bones  and  joints  implicated  wHl  often  be  attended  by  very  satisfactory  results  • 
but  when  the  large  anterior  tarsal  synovial  membrane  is  in  a  state  of  chronic 
disease,  either  as  the  result  of  primary  morbid  action  set  up  in  it,  or  secondarUv 
to  diseases  of  the  scaphoid,  the  cuneiform,  or  of  either  of  the  metatarsal  bones 
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connected  with  it,  then  ressection  is  scarcely  admissible,  and  Chopart's  ampu- 
tation offers  the  best  means  of  relief.  The  inJlammation  of  the  large  and 
complicated  anterior  tarsal  synovial  membrane  commonly  commences  in  disease 
of  the  scaphoid.  It  may,  iisually,  readily  enough  be  recognised  in  its  earlier 
stages  by  the  pain  and  swelling  that  take  place  across  the  line  of  articu- 
lation between  the  scaphoid  and  cuneiform  bones,  the  pain  bemg  greatly 
increased  by  bending  the  foot  down,  and  extending  across  the  whole  breadth  of 
the  foot.  For,  although  it  is  usually  most  severe  at  the  inner  side,  which  ia  the 
first  afi'ected,  yet  the  external  section  of  this  complicated  articulation,  that 
between  the  external  cuneifoim  and  the  cuboid,  becoming  involved,  causes 
suffering  to  be  experienced  on  the  outer  side  of  the  foot  as  well.  In  the  more 
advanced  stages  of  this  particular  disease,  the  foot  assumes  a  remarkable 
bulbous  or  clubbed  appearance  ;  the  symmetry  of  the  heel  and  the  outline  of  the 
ankle  are  unimpaired,  but  the  forepart  and  dorsum  of  the  foot  are  greatly 
swollen,  glazed,  and  possibly  perforated  by  sinuses  discharging  thin  unhealthy 
pus.  I  look  upon  this  disease  of  the  anterior  tarsal  synovial  membrane 
as  a  distinct  affection  of  the  foot,  requiring  to  be  diagnosed  from  the  other 
strumous  inflammations,  and  in  its  advanced  stages  requiring  Chopart's 
amputation. 

Tarsal  Bones. — Any  one  of  the  tarsal  bones  may  be  the  seat  of  primary 
disease,  which  morbid  action  may  be  limited  to  the  bone  originally  implicated, 
or  may  extend  to  neighbouring  articulations,  or  through  the  whole  tarsus. 
There  are,  however,  four  bones  wliich  maybe  looked  upon  as  the  most  frequent 
centres  of  tarsal  disease — viz.,  the  Os  Calcis,  the  Astragalus,  the  Scaphoid,  and 
Cuboid  ;  and  they  are  commonly  affected  in  the  order  given.  Their  diseases 
we  shall  now  proceed  to  consider. 

The  Os  Calcis,  from  its  exposed  situation,  large  size,  and  spongy  structure, 
is  more  frequently  the  seat  of  caries  and  necrosis  than  any  of  the  other  tarsal 
bones.  Very  commonly  the  morbid  action  is  limited  to  this  bone  ;  in  other 
instances  it  extends  into  the  calcaneo-astragaloid  or  calcaneo-cuboid  articu- 
lations, 

Wlien  the  disease  is  situated  in  the  posterior  or  lateral  parts  of  tlie  lone,  the 
neighbouring  articulations  are  seldom  involved,  and  then  the  removal  of  the 
morbid  structures  by  gouging  will  usually  succeed  in  effecting  a  cure.  I  have 
frequently  had  occasion  in  this,  way  to  acoop  out  great  portions,  sometimes  the 

whole  of  the  interior  of  the  cal- 
caneum,  with  the  most  excellent 
results.  Even  when  the  cuboid 
is  extensively  implicated  as  well, 
and  the  calcaneo-cuboid  articvila- 
tion  is  the  seat  of  diseased  action, 
the  disorganised  sti-uctiires  may 
often  be  removed  by  gouging 
and  partial  resection,  as  in  the 
case  of  which  the  cut  (Fig.  321) 
is  a  good  representation,  where, 
by  means  of  a  J.-shaped  incision, 
these  bones  were  exposed,  and 
their  cai'ious  portions  gouged  out. 
Should,  however,  the  caries  have  affected  the  superior  or  anterior  portio)is  of  tlie 
hone,  then  the  impHcation  of  the  astragaloid  or  cuboid  ai'ticidations  may  render 
the  excision  of  the  whole  bone  necessary,  as  the  only  means  of  preventnig  exten- 
sion of  secondary  morbid  action  to  the  tarsus  generaUy.  So  infrequent,  however, 


Fig.  321. — Disease  of  Os  Calcis  and  Cuboid,  and  of 
Culcaiieo-Cuboid  Joint :  Lines  of  Excision. 
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is  disease  of  the  articulai-  aspects  of  tliis  Lone,  that  its  complete  removal  is  very 
seldom  necessary.  Out  of  eighteen  or  twenty  cases  of  caries  of  the  os  calcis  that 
have  been  mider  my  care,  I  have  never-  had  occasion  to  excise  the  hone  hut 
once  ;  and  Fergusson  states  that  he  has  never  yet  foimd  it  necessaiy  to  do  this 
operation.  Indeed,  excision  of  the  os  calcis  should  not  be  lightly  undertaken. 
The  large  size  of  the  bone,  its  importance  as  a  basis  of  support  to  the  body,  and 
as  the  point  of  attachment  to  the  strong  muscles  of  the  calf,  should  induce 
the  Surgeon,  whenever  practicable,  to  avoid  its  complete  extirpation,  and  to 
limit  himself  to  the  application  of  the  gouge,  even  though  he  may  have  to 
scoop  out  the  whole  of  the  interior  of  the  bone,  leaving  little  more  than  an 
osseoiis  shell.  This  will  fiU  up  by  the  deposit  of  a  dense  fibroid  tissue,  which 
probably,  eventually  undergoing  pai-tial  ossification,  leaves  the  foot  as  useful  as 
ever  for  all  purposes  of  support  and  progression. 

Greenhow,  of  Newcastle,  appears  to  have  been  the  first  Surgeon  who  success- 
fully excised  the  whole  of  the  os  calcis.  This  case  occurred  in  1848  ;  and  since 
then  the  operation  has  been  performed  in  a  considerable  number  of  instances  in 
this  country  and  in  America,  and  established  as  one  of  the  many  important 
developments  made  by  conservative  surgery  of  late  years.  In  France,  however, 
it  seems  to  have  found  Little  favour,  if  indeed,  it  has  been  performed.  Guerin,' 
one  of  the  most  recent  French  writers  on  operative  surgery,  states  that  excision 
of  the  OS  calcis  should  not  be  attempted,  and  gives  as  his  only  reason  for 
describing  the  operative  procedure,  that  EngHsh  Surgeons  have  not  feaxed  to 
undertake  it. 

The  operation  is  a  very  successful  one,  and  leaves  a  flat  but  useful  foot. 
Occasionally,  however,  after  the  removal  of  the  bone,  disease  is  set  up  in  the 
neighbouring  parts  requiring  amputation  ;  this  I  have  seen  more  than  once 
happen  ;  and  of  ten  cases  coUected  by  T.  M.  Greenhow,  it  became  rec^uisite  in 
two  eventually  to  remove  the  foot. 

Operation.— EKcision  of  the  os  calcis  is  usually  performed  by  turning  a  heel- 
flap  back,  as  in  disarticulations  at  the  ankle-joint,  and  then  carrying  Sicisions 
forward  into  the  sole  of  the  foot,  by  which  another  flap  is  turned  up,  and  the 
calcaneo-cuboid  articulation  exposed  and  opened  (Fig.  34) ;  after  which  ^the 
knife  IS  carried  between  the  astragalus  and  calcaneimi,  and  the  latter  bone 
detached.  By  this  operation  the  sole  of  the  foot  is  somewhat  extensively 
incised,  and  cicatrices  are  left  over  the  heel. 

In  order  to  avoid  this  inconvenience,  I  have  found  that  disarticulation  of  the 
OS  calcis  may  readily  be  performed  in  the  foUowing  way.   The  patient  lyin^^  on 
his  face,  a  horseshoe  incision  is  carried  from  a  little  in  front  of  the  calcaneo- 
cuboid articulation  round  the  heel,  along  the  sides  of  the  foot,  to  a  correspond- 
ing point  on  the  opposite  side.    The  elliptic  flap  thus  formed  is  dissected  up 
the  knife  bemg  carried  close  to  the  bone,  and  the  whole  under  surface  of  the  os 
calcis  thus  exposed.   A  perpendiculax  incision,  about  two  inches  in  length  is 
then  made  behind  the  heel,  through  the  tendo  Achillis,  in  the  mid-li^e  Ld 
into  the  horizontal  one.    The  tendon  is  then  detached  from  its  insertion  and 
the  two  lateral  flaps  are  dissected  up,  the  knife  being  kept  close  to  the  bones, 
trom  which  the  soft  parts  are  weU  cleared  (Fig.  322).    The  blade  is  then 
earned  over_  the  upper  aad  posterior  part  of  the  os  calcis,  the  ai-ticulation  is 
opened,  the  mterosseous  Hgamenta  are  divided,  and  then,  by  a  few  touches  with 
the  pomt,  the  bone  is  detached  from  its  connections  with  the  cuboid  This 
bone,  together  with  the  astragalus,  must  then  be  examined  ;  and  if  any  disea^P 
be  met  with,  the  gouge  should  be  applied.  Shoidd  anchylosis  have  taken  place 
between  the  os  calcis  and  the  astragalus,  as  I  have  foimd  in  one  case  the  bonP« 
may  readily  be  divided  by  means  of  Butcher's  saw.    By  this  operation  all 
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injurjr  to  tlie  sole  is  avoided  ;  and  the  open  angle  of  the  wound  being  the  most 
dependent,  a  ready  outlet  is  afforded  for  the  discharges.  _ 

Tlie  following  dramng  (Fig.  323)  gives  an  excellent  representation  of  the 
state  of  the  foot  of  a  gii-1  before  and  after  the  excision  of  a  diseased  os  calciB- 
a  somewhat  flattened  but  most  useful  foot  resultmg. 


Fig.  323. — Disease  of  the  Os  Calcis. 
Fig.  322.-Exci£ion  of  tlie  Os  Calcis.  1.  Foot  before  Operation ;  2.  Foot  after  Excision. 

The  Astragalus  is  situated  in  a  position  of  gi-eat  surgical  importance. 
Aiticulating  with  the  maUeolar  arch  above,  mth  the  calcanemn  below,  and 
with  the  scaphoid  in  front— forming,  as  it  were,  the  keystone  of  the  foot-it  is 
perfectly  evident  that  any  morbid  action  commencing  in  it  is  very  likely  to 
spread  to  and  involve  aU  the  more  important  structui-es  of  the  foot.  Seldom, 
indeed  does  disease  originating  in  tliis  bone  long  remain  confined  to  it ;  and,  so 
far  as  my  experience  goes,  gouging  operations,  even  if  performed  at  an  early 
period  are  rarely  of  much  benefit,  the  morbid  action  contmumg  to  extend 
notwithstanding  theii-  employment.  Indeed,  in  diseased  astragalus,  I  believe 
that  excision  ought,  as  a  rule,  to  be  practised  in  preference  to  gouging,  contrary 
to  what  is  the  case  in  the  calcaneum. 

Disease  primai-ily  originating  in  the  astragalus  may  spread  in  three  direc- 
tions •  upwards  into  the  ankle-joint,  downwards  to  the  calcaneum,  and  forwai-ds 
to  the  scaphoid,  and  thence  through  the  large  anterior  synovial  membrane  to 
the  rest  of  the  tarsal  bones.  The  treatment  wiU  vary  according  to  the 
direction  and  extent  of  the  disease.    It  may  be  ai-rangcd  imder  four  heads 

1.  When  the  astragalus  alone  is  diseased,  we  find  what  is  seen  m  the  cU-aw- 
ing  (Fig.  324),  which  represents  the  foot  of  a  boy  whose  astragalus  I  excused 
^swelling  just  in  front  of  the  malleolar  arch,  with  fistulous  openings  leadmg 
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Pig.  324— Disease  of  Astragalus. 


doOTi  to  the  diseased  astragalus  ;  the  anterior  part  of  tlie  foot  and  the  heel 
being  quite  sound.  If  the  morbid  action  be  limited  to  the  outer  side  of  the 
bone,  or  to  its  head,  it  is  possible  that,  by  freely  opening  up  the  sinuses  and 
applying  the  gouge,  the  caries 


may  be  entirely  removed.  But 
this  operation  is  not  so  satisfac- 
tory here  as  elsewhere  in  the 
foot,  as  it  is  by  no  means  easy  to 
avoid  opening  the  astragalo-sca- 
phoid  articulation ;  and  if  this 
be  done,  disease  will  almost  inevi- 
tably extend  through  the  tarsal 
articulations.     Excision  of  the 
astragalus  alone,  though  sometimes  required  for  disease,  is  perhaps  more 
frequently  caHed  for  m  those  cases  of  compound  dislocation  in  which  the  bone 
havmg  been  thrown  out  of  its  bed,  eventuaUy  becomes  carious  or  necroses! 
The  operation  may  be  done  by  making  an  incision  across  the  outer  and 
anterior  aspect  of  the  anlde,  exposing  the  bone,  cutting  across  its  neck  with 
phers,  and  then  with  strong  forceps  forcibly  elevating  it  from  its  bed  and 
detaching  it  by  the  cautious  appHcation  of  the  knife,  more  particularly  to  the 
mner  side,  where  the  plantar  arteries  are  in  danger.    If  the  bone  have  been 
dislocated,  and  its  ligamentous  connections  thus  torn  through,  or  if  these  have 
been  disorganised  and  softened  by  disease,  it  may  readily  enough  be  removed 
as  just  described.    But  if  the  osseous  tissue  itself  be  carious  and  softened,  and 
the  ligamentous  connections  tolerably  sound,  then  the  operation  becomes 
extremely  troublesome,  tedious,  and  prolonged— the  bone  breaking  down  and 
having  to  be  removed  piecemeal  by  means  of  the  gouge  and  pliers.    The  result 
ot  this  operation  is  very  satisfactory  ;  a  good  and  moveable  articulation  maybe 
lett  between  the  malleoli  and  calcaneimi,  and  the  limb  is  but  Httle  shortened. 

2.  When  the  disease  has  extended  from  the  astragalus  to  the  malleolar  arch 
exc^s^anof  the  ankle-joint  wiU  be  required.  This  operation  may  most  conve- 
niently be  performed  in  the  foUowing  way.    A  semUunai-  incision,  about  four 

;  inches   in   length,  ' 

!  should    be  made 

:  along  the  outer  and 
anterior  aspect    of  ^ 

:  the  joint,  round  the  \ 

'.  lower    border  of 

■  the  external  malleo- 
lu.s  (Fig.  .324),  and 
should   be  carried 

■  sufi&ciently  forwards 
to  give  space  with- 
out dividing  the 
extensor  tendons  or 

lithe  dorsal  artery.  A 
perpendicular  cut 
slshould     then  be 
itmade    along  the 
lifibula.    The  peroneal  tendons  having  been  divided,  the  lower  end  of  tb 
■Sfibula  should  be  cut  across  and  detached.    The  astragalus,  wliich  will  now  r 
^Bxposed  should  then  be  separated  from  its  connections,  which,  if  tliev  be  murh 
Ixbseased,  may  usuaUy  be  readily  done.    If  not  deeply  affected,  it  will  be  more 


Fig.  825.— Limb  after  Excision  of  the  Ankle-joint. 
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firmly  heltl,  and  should  then  be  cnt  across  with  pliers,  and  each  fragment  lifted 
out  of  its  bed  ^vith  gouge  or  pliers.  The  foot  should  now  he  well  drawn  to  the 
inner  side,  and  the  lower  end  of  the  tibia  carefully  isolated  ;  the  knife  being 
used  with  great  caution,  and  kept  close  to  the  bone,  lest  the  posterior  tibial 
artery  be  injiired.  When  the  ligamentous  structvires  attached  to  the  bone 
have  been  separated,  the  Loner  malleolus  may  be  cut  off  ^vith  bone-forceps,  and 
as  much  as  necessary  of  the  lower  end  of  the  tibia  removed  by  a  gouge  or  a 
chain-saw.  Should  there  be  any  disease  in  the  articrQar  surfaces  of  the 
calcaneum  or  scaphoid,  this  must  be  gouged  away.  The  part  should  then  be 
Lio-htly  dressed,  and  the  limb  ]Dlaced  on  a  Liston's  splint. 

3.  Wlien  the  disease  has  extended  from  the  astragalus  wpwards  into  the 
malleolar  arch,  and  downwards  into  tlie  calcaneum,  the  line  of  practice  will 
depend  on  the  extent  of  the  implication  of  the  os  calcis.  If  the  greater  part  or 
the  whole  of  tliis  be  involved,  no  resource  is  left  but  amputation — resection  not 
leaving  an  useful  foot.  If,  however,  the  calcaneum  be  only  partly  involved, 
its  upper  surface  only  being  affected,  a  great  deal  may  be  done  by  conservative 
surgery.  The  treatment  in  such  cases  consists,  generally,  in  removing  the 
astragalus  from  its  bed,  and  gouging  away  any  diseased  bone  which  may  exist 

either  on  the  upper  surface  of 
the  calcaneum  or  on  the  under 
surface  of  the  malleolar  arch. 
Very  large  portions  of  bone 
may  be  removed  from  this 
situation.  I  have  taken  away 
the  whole  of  the  malleolar 
arch  and  astragalus,  and 
gouged  out  the  upper  sur- 
face of  the  OS  calcis  very 
freely  ;  and  yet  the  patient 
has  recovered  with  a  strong 
and  moveable  foot,  but  very 
little  shortened  or  deformed. 

The  preceding  cuts  (Fig.  326) 
are  taken  from  a  yoimg  man  on 
whom  I  performed  the  opera- 
tion just  described.  The  foot  is 
perfectly  useful  and  strong, 
and  the  false  joint  at  the  ankle 
moveable.  There  are  cases, 
however,  in  which  we  find 
that  the  disease  has  extended 
so  far  beyond  its  primary  seat, 
that  amputation  rather  than 
resection  is  required.  But  in 
the  majority  of  instances  re- 
moval of  the  asti-agalus  and 
gouging  away  the  upper  surface 
of  the  calcaneum  viH  suffice. 
4.  If  the  disease  have  extended  from  the  astragalus  to  the  scaphoid,  and  thence 
into  the  anterior  range  of  tarsal  joints,  the  foot  wiU  have  become  so  ex  ensively 
disorganised,  that  partial  resection  will  be  of  little  or  no  service ;  and  disarticu- 
lation at  the  ankle-ioint  should  be  practised. 

.  Excision  of  the  Cuboid  Bone,  either  in  whole  or  in  part,  may  be  required. 


Fig.  326.— Excision  of  Astragalus. 
(1)  Foot  before  Operation.    (2)  Foot  six  months  after  the 
Removal  of  the  Malleolar  Arch,  both  Jlalleoli  tho 
Astragalus,  and  a  portion  of  the  Upper  Surface  of  the 
Calcaneum. 
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Partial  excision  is  here  clone  witli  tlie  gouge.  When  the  whole  of  the  hone  is 
taken  away,  the  fifth  metatai-sal  bone  with  the  little  toe  will  probably  also 
reqiiire  removal.  This  may  be  done  by  making  the  flaj),  as  depicted  in  Fig.  34, 
vol.  i.,  only  commencmg  the  incision  about  an  inch  further  back,  opposite  the 
calcaneo-cuboid  ai'ticulation,  and  opening  this  instead  of  the  metatarso-cuboid. 

The  Scaphoid  is  very  commonly  the  seat  of  primary  disease ;  and,  as  this  bone 
is  connected  in  front  with  the  large  tarsal  synovial  membrane,  and  posteriorly 
^Yith  that  which  is  common  to  the  calcaneo-astragaloid  and  astragalo-scaphoid 
articiilations,  the  greater  part  of  the  tarsus  is  apt  to  become  speedily  involved 
in  the  morbid  action.  It  stands,  indeed,  next  to  the  astragalus  in  its  power  of 
implicating  a  great  extent  of  the  foot  when  diseased.  The  extent  of  this 
implication  is  such  that  excision  of  the  primarily  diseased  bone  would  probably 
seldom  be  attended  by  much  benefit,  and  Chopart's  amputation  or  disarticu- 
lation at  the  ankle-joint  becomes  necessary.  Next  to  disease  of  the  astragalus, 
I  look  upon  strumous  inflammation  and  caries  of  the  scaphoid  as  most 
destructive  to  the  integrity  of  the  foot. 

When  the  Cuneiform  Bones  are  the  seat  of  caries,  it  wiU  generally  be  found 
that  the  middle  cuneiform  is  the  bone  primarily 
affected.  Thence  the  disease  extends  to  the 
lateral  ones,  or  to  the  bases  of  the  second  and 
third  metatarsal  bones  (Fig.  327).  In  such  cases 
the  anterior  tarsal  synovial  membrane  usually 
becomes  extensively  implicated,  and  Chopart's 
amputation  will  be  required.  But  if  the  morbid 
action  continue  to  be  limited  to  the  middle 
cuneiform  and  the  contiguous  metatarsal  bones, 
and  the  patient's  general  health  be  good,  removal 
of  the  diseased  osseous  structures  by  the  gouge, 
with  extraction  of  the  carious  cuneiform,  may  be 
attended  by  successful  results. 

In  chronic  disease  of  the  ankle  and  of  the 
tarsal  bones,  it  will  occasionally  happen  that  an 
excellent  and  useful  limb  may  be  left,  after 
excision  of  a  less  formal  kind  than  the  operations 
just  described.  In  a  lad  who  was  some  time  since 
imder  my  care  with  very  extensive  and  chronic 
disease  of  these  parts,  I  removed  the  lower  three  32r.-Disease^of  Cuneiform 
inches  of  the  fibula,  and  gouged  away  consider- 
able portions  of  the  end  of  the  tibia  and  of  the  astragalus,  calcanenm,  and 
cuboid — removing  a  whole  handful  of  carious  bone ;  yet  a  perfect  cure  resulted, 
the  patient  recovering  with  a  strong  and  useful  foot.  In  infants  and  very 
young  children,  disease  of  the  tarsal  articulations  and  even  bones  may  often 
be  recovered  from,  without  the  necessity  of  having  recourse  to  operation,  by 
attention  to  the  child's  general  health,  and  by  giving  the  part  rest. 

It  may  be  stated  generally  that  the  result  of  disease  of  the  tarsus  will  be 
mainly  dependent  upon  whether  it  is  acute  or  chronic,  progressive  or  stationary, 
diffused  or  limited.  When  it  is  acute,  its  limit  cannot  be  defined,  and  after  the 
removal  of  one  portion  the  morbid  action  may  be  lighted  up  afresh  in  the 
structures,  osseous  or  articular,  that  have  been  left.  When  p-ogressive,  there 
will  be  found  to  be  a  general  tendency  to  disease  in,  or  disorganisation  of,  the 
tarsal  structures,  and  partial  operation  can  be  productive  of  little  good.  When  it  is 
diffused,  extending  into  the  large  anterior  tarsal  or  tarso-metatarsal  articulations, 
partial  operation  can  avail  nothing.    It  is  in  those  cases  in  which  the  disease  is 
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chronic,  limited,  and  stationa/ry,  or  nearly  so,  that  excision  and  partial  operation 
can  be  beneficial. 

The  Malleoli  alone  seldom  require  resection.  Should  either  of  them  do  so, 
the  operation  may  readily  enough  be  accomplished,  in  the  outer  malleolus,  by 
cUviding  the  bone  with  cutting-pliers  ;  but  in  the  inner  malleolus,  more  care  is 
required  in  avoiding  the  flexor  tendons,  the  artery,  and  nerve,  and  the  bone 
had  better  be  cut  across  with  a  chain-saw.  The  removal  of  the  outer  malleolus, 
or  rather  of  the  lower  end  of  the  fibula,  is  apt  to  be  followed  by  the  incon- 
venience of  a  tendency  to  twist  of  the  foot  outwards — in  fact,  to  a  kind  of 

valgus.  .  . 

The  Metatarsal  Bones  with  their  Toes  occasionally  require  removal.  This  ls 
more  particularly  the  case  with  the  first  and  the  fifth  (p.  45,  vol.  i.).  The  middle 
metatarsal  bones  cannot  advantageously  be  taken  away,  leaving  merely  the  first 
and  last ;  bvit  the  two,  three,  or  even  the  whole  four  of  the  external  metatarsal 
bones  may  be  advantageously  resected  in  early  life,  and  a  useful  foot  left. 
Aston  Key  has  recorded  a  case  in  which,  in  consequence  of  injury,  he  ampu- 
tated the  four  outer  metatarsal  bones,  the  cuboid,  and  the  external  and  middle 
cuneiform,  leaving  merely  the  line  of  bones  supporting  the  great  toe.  The 
first  metatarsal  bone  was  left,  supported  only  by  the  slender  articular  surface 
of  the  internal  ciuieiform  ;  but  it  soon  got  firmer  attachments,  and  a  veiy  good 
foot  resulted,  by  which  the  patient  retained  in  a  great  measure  his  elasticity 
of  tread. 

The  Phalanges  and  Articulations  of  the  Toes  seldom  require  resection  ;  as  a 
general  rale,  their  ampu.tation  is  preferable.  The  only  case  with  wliich  I  am 
acquainted  where  resection  of  a  phalanx  is  required,  is  when  an  exostosis  has 
formed  imder  the  nail  of  the  toe,  pushing  it  up  :  here  the  removal  of  that  portion 
of  bone  from  wMch  it  spiings  is  the  best  course  to  pursue. 

The  Ch-eat  Toe  not  unfrequently  requires  removal,  in  whole  or  in  part ;  but, 
as  it  enters  largely  into  the  formation  of  the  arch  of  the  foot,  no  more  of  it 
should  be  taken  away  than  is  absolutely  necessary.  It  is  especially  of  impor- 
tance that  the  ball  of  the  great  toe,  if  possible,  be  preserved  ;  and  occasionaUy 
this  may  be  eflected  by  excision  of  the  metatarso-phalangeal  articulation  rather 
than  by  the  amputation  of  the  member.  With  regard  to  the  removal  of  the  toe 
and  its  metatarsal  bone,  I  must  refer  to  p.  45,  vol.  i.  Whenever  it  is  practicable, 
the  proximal  end  of  the  bone  should  be  saved,  in  order  that  the  insertion  of  the 
tendon  of  the  peroneus  longus  may  be  preserved. 

Amputation  in  Joint-Diseases.— In  those  cases  in  which  excision  ot  the 
diseased  joint  is  not  advisable,  in  consequence  of  the  acute  character  of  the 
articular  disease,  the  existence  not  only  of  considerable  suppuration  but  of  great 
local  and  constitutional  irritation,  or  the  peculiar  natiu-e  of  the  joint  aftected, 
amputation  may  be  the  sole  resource  left  to  the  Sm-geon.  It  is  especially  in 
articular  disease  of  the  fingers  and  toes,  of  the  tarsus,  carpus,  anlde,  and  knee, 
that  this  operation  is  required  ;  and  though  it  is  much  less  frequently  practised 
now  than  formerly,  yet  the  cases  of  destructive  disease  of  joints  requiring 
amputation  are  amongst  the  most  frequent  in  operative  surgery,  and  ^\t11 
doubtless  continue  to  be  so.  The  Surgeon,  however,  must  be  careful,  whilst  he 
avoids  continuing  to  make  ineftectual  attempts  to  save  the  limb  at  the  great 
hazard  of  the  patient's  life,  not  to  amputate  until  it  is  clear  that  all  other 
means  have  failed  ;  the  patient  continuing  to  lose  ground  so,  that  a  lui-tlier 
perseverance  in  local  and  constitutional  treatment  would  probably  end  m  his 
death,  excision  not  being  practicable.  So  far  from  amputation  benig  an  oppro- 
brium to  surgery  in  such  cases  as  these,  I  look  upon  it  as  one  of  the  greatest 
triumphs  of  our  art,  that  by  a  simple  and  easy  operation,  which  removes  the 
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spoiled  and  useless  limb,  the  life  of  tlie  patient  may  he  saved,  and  liis  health, 
speedily  restored. 

In  amputating  in  cases  of  chi'onic  joint-disease,  where  the  limh  has  been  the 
seat  of  prolonged  suppiu-ation,  it  will  be  found,  just  as  in  cases  of  many 
secondajy  amputations  after  injuries,  that  the  condition  of  the  muscles  of  the 
limb  is  peculiar.  Instead  of,  as  in  cases  of  primary  amputation,  being  dai-k  in 
colour  and  retracting  forcibly  and  imequaUy  when  cut  across,  they  wiU  be 
foimd  to  be  pale,  soft,  flabby,  and  retracting  but  little,  if  at  aU  ;  resembling  in 
this  respect  the  miiscles  in  a  dead  body,  with  the  intermuscular  areolar  tissue 
often  infiltrated.  In  consequence  of  this  alteration  in  their  structure  and 
physiological  properties,  the  flaps  need  not  be  cut  so  long  in  amputation  for 
chronic  suppurative  joint-disease  as  in  cases  of  primary  amputation. 

Circumstances  in/ueming  Mortality.— The  mortality  after  amputation  for 
joint-diseases  is  specially  influenced  by  three  conditions  :  viz.,  the  Seat  of  the 
Operation,  the  Acute  or  Chronic  Character  of  the  Disease,  and  the  Constitutional 
Condition  of  the  Patient. 

The  influence  of  the  seat  of  operation  has  already  been  discussed  at  p.  32,  vol.  i. 
The  duration  of  the  disease  exercises  a  most  important  iafluence,  especially  in 
the  larger  joints — more  particularly  the  knee.  As  a  general  rule,  it  may  be  stated 
that,  the  more  acute  the  suppurative  destruction  of  a  joiat,  the  less  successful  is 
the  amputation  of  the  limb  htely  to  be  ;  pysemia  and  low  secondary  inflamma- 
tion being  especially  apt  to  supervene. 

In  very  acute  cases,  the  Surgeon  ought  to  evacuate  the  pus  by  means  of  free 
incisions,  and  endeavour  to  delay  the  necessity  of  amputation  until  the  active 
suppurative  stage  has  passed,  and  the  affection  has  subsided  into  a  chronic  form. 
In  chronic  cases,  the  success  of  amputation  is  very  great.  It  commonly  happens 
that  a  patient  who  has  been  racked  with  pain,  and  been  wasting  in  body  for 
weeks  before  the  local  source  of  irritation  was  removed,  sleeps  soundly  the  night 
after  the  operation,  and  rapidly  gains  flesh  and  strength. 

In  determining  upon  the  advisability  of  resecting  a  diseased  joint  or  of 
ampiitating  the  limb,  the  Surgeon  must  be  guided  not  only  by  the  amount  of 
disease  in  the  articulation,  but  by  the  constitutional  condition  of  the  patient. 
In  amputation  the  chief  dangers  are  immediate — ^from  shock,  or  secondary 
haemorrhage.  In  excision  the  shock  is  not  so  severe,  in  consequence  of  the 
incision  being  farther  from  the  trimk,  and  through  comparatively  superficial 
and  unimportant  parts  ;  no  large  blood-vessels,  nerves,  or  even  muscles  are 
divided,  and  there  is  no  danger  of  secondary  hasmorrhage.  But  in  excision 
the  dangers  are  chiefly  remote  ;  the  suppurative  jjrocess  is  long  continued,  and 
the  discharge  of  pus  abimdant  ;  the  patient  may  consequently  not  have  suffi- 
cient constitutional  power  to  carry  him  through.  So  far  as  erysipelas  and  pysemia 
are  concerned,  the  danger  is  probably  the  same  in  both  operations.  In  addition 
to  this,  it  must  be  borne  in  mind  that  a  patient  will  often  consent  to  have  a 
joint  or  bone  excised  who  would  not  agree  to  part  with. a  limb. 

As  phthisis  not  unfrequently  co-exists  with  the  advanced  forms  of  strumous 
joints,  the  question  of  amputation  imder  these  circumstances  becomes  one  of 
very  considerable  importance;  If  the  phthisis  be  rapidly  progressing,  and 
there  be  a  strong  hereditary  tendency  to  the  disease,  or  if  it  have  advanced  to 
softening  of  the  limg  and  the  formation  of  vomica,  it  will  be  useless  to  operate. 
If,  however,  the  phthisis  be  very  slight  and  incipient,  and  be  apparently  due  to 
the  local  initation  of  and  discharge  from  the  diseased  joint,  to  the  confinement 
to  bed  that  this  necessitates,  and  to  the  general  deprivation  of  healtli  that 
ensues,  amputation  may  not  only  be  safely  but  advantageously  practised  ;  and 
I  have  performed  it  in  many  such  cases  to  the  manifest  advantage  of  the  patient. 
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SPINA  BIFIDA. 

It  occasionally  happens  that,  from  congenital  malfomiation,  the  sxjinous 
processes  of  some  of  the  vertebras  are  deficient,  and  their  laminae  either  absent 
or  separated  ;  in  consequence  of  which,  the  meninges  of  the  spinal  cord  are 
unprotected,  and  project  through  the  aperture  in  the  bones,  giving  rise  to  a 
tiunour  at  the  part  where  the  arrest  of  development  in  the  osseous  structures 
occurs. 

Characters. — The  tumour  is  usually  oval,  its  long  axis  corresponding  with 
that  of  the  spine.  It  generally  varies  in  size,  from  that  of  a  walnut  to  an 
orange  ;  but  occasionally  it  attains  an  immense  bulk,  equal  to  that  of  a  child's 
head.  In  some  cases  the  tumour  is  lobulated,  having  an  imperfect  septum 
stretching  across  it ;  ia  other  instances,  two  or  more  of  these  tumoirrs  have 
been  met  with  m  the  sj)ine.  The  skin  covering  it  is  usually  of  its  normal  colour ; 
but  when  the  tiunour  is  of  considerable  size,  it  may  be  thin  and  have  a  bluish 
or  congested  appearance,  and  present  a  certain  degree  of  transparency.  In  these 
circumstances,  ulceration  from  distension  and  thtuning  of  the  skin  may  even- 
tually take  place.  On  examining  the  tumour,  which  is  hard,  though  elastic 
when  the  child  is  held  upright,  it  wUl  be  found  that  it  becomes  soft  when  the 
child  is  laid  horizontally.  It  usually  becomes  tense  during  expu-ation,  and  softer 
during  inspiration.  In  some  cases  fluctuation  is  perceptible,  and  by  pressm-e 
the  bulk  may  be  lessened. 

.  Spina  bifida  may  be  met  \\ith  in  any  part  of  the  vertebral  column  ;  it  is, 
however,  almost  invariably  found  in  the  lumbar  region,  the  cases  in  which  it 
appears  higher  up  being  of  rare  occurrence  ;  instances  of  the  kind  are,  however, 
mentioned  by  CruveUhier.  When  it  occurs  higher  up,  in  the  cervical  or 
upper  dorsal  region,  it  has  been  found  that  the  spinal  cord  and  nerves  are 
usually  adherent  to  the  walls  of  the  tumour  ;  in.  the  liunbar  region  this  is  not 
the  case. 

The  fluid  contained  in  the  tumour  is  of  a  clear  limpid  character.  It  contains 
chloride  of  sodium ;  and,  as  in  the  cerebro-spinal  fluid,  a  trace  of  sugar  is 
generally  present. 

Prognosis. — The  prognosis  of  spina  bifida  will  depend  upon  the  size  of  the 
tumour  and  on  the  condition  of  the  skin  covering  it.  If  it  be  of  small  size, 
with  healthy  integumental  investment,  and  without  a  tendency  to  increase,  the 
patient  may  live  to  an  adult  age,  provided  care  be  taken  to  protect  the  tumom-. 
If  of  large  size,  it  is  generally  fatal,  the  child  usually  dying  at  an  early  age  of 
convulsions.  In  other  instances  the  tiunour  increases  in  size,  the  skin  covering 
it  becomes  thin  and  red,  ulcerates,  and  gives  way,  and  death  results  from  spinal 
meningitis. 

Treatment.— In  the  treatment  of  spina  bifida,  the  line  of  practice  nuist  be 
determined  by  the  size  of  the  tumoui-  and  by  the  condition  of  the  skin  coveruig 
it.  When  the  tumour  is  very  large,  and  the  skin  covering  it  inflamed  or 
ulcerated,  or  when  a  large  portion  of  the  bones  appears  to  be  deficient,  no  ope- 
rative treatment  is  likely  to  be  of  any  avail.  In  cases,  liowever,  in  winch  t  he 
child  is  otherwise  healthy  imd  strong,  the  tmnoiu-  beijig  small,  with  healthy 
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skin  covering  it,  and  in  which  little  pain  or  inconvenience  arises  from  pressure 
on  it,  means  may  be  adopted  for  relieving  or  possibly  even  curing  the  deformity. 

In  these  circumstances,  bearing  in  mind  that  the  disease  is  not  necessarily 
fatal,  we  shall  probably  consult  the  weKare  of  the  child  best  by  abstauiing 
from  all  operative  interference,  and  merely  protecting  the  timiour  with  a 
piece  of  leather  or  a  layer  of  cotton  wool.  If  it  be  thought  desirable  to 
attempt  a  ciu-e,  the  simplest  mode  is  to  employ  pressure  on  the  tumour,  by 
means  of  a  compress  and  bandage  ;  or,  what  is  better,  an  aii-pad,  similar  to 
those  used  for  umbilical  hernia,  and  kept  in  place  by  an  india-rubber  band.  In 
addition  to  pressiu-e  exercised  in  this  way,  the  recommendation  of  Sir  A. 
Cooper  may  be  followed,  and  the  tumour  punctured  fi-om  time  to  time  with  a 
small  trochar  ;  care  being  taken,  however,  to  prevent  the  ulceration  of  the 
pimctures,  by  covering  them  with  collodion.  In  this  way,  by  the  combination 
of  punctirre  and  compression,  cases  have  been  ciu-ed.  All  other  plans  of 
treatment,  by  which  the  tumom*  is  opened,  and  air  allowed  to  enter  it,  are 
fraught  with  danger,  and  will,  I  believe,  be  inevitably  followed  by  the  death 
of  the  child,  from  inflammation  of  the  meninges  of  the  cord,  and  convulsions. 
In  fact,  as  a  general  rule,  all  operations  for  the  removal  of  the  tumour  are  to 
be  condemned.  I  have  never  known  any  but  a  fatal  issue  follow  its  removal 
by  the  ligature,  scissors,  or  the  knife.  The  only  successful  case  of  extirpation 
with  which  I  am  acq^uainted  is  one  in  which  Wilson  removed  the  tumour 
by  the  gradual  pressure  of  a  clamp  applied  to  its  base,  and  keeping  the  parts 
in  close  apposition  by  means  of  this  instrument,  so  as  to  prevent  the  entrance 
of  air,  and  the  occurrence  of  spinal  meningitis.  In  this  case  the  tumovvr  was  as 
large  as  an  orange,  and  not  pediculated.  If  it  had  a  narrow  base,  the  prospect 
of  cure  by  this  means  would  be  better. 

CARIES  OF  THE  VERTEBRA. 

This  disease,  which  consists,  in  its  full  development,  of  destruction  of  the 
bodies  of  the  vertebrae,  with  disiategration  of  the  intervertebral  fibro-cartilage, 
most  conamonly  occurs  in  young  children,  sometimes  but  a  few  months  old  ; 
but  it  is  not  unfrequently  met  with  at  all  ages  up  to  thirty.  It  is  always,  I 
believe,  a  strumous  affection,  consisting  essentially  in  tubercular  infiltration  of 
the  bodies  of  the  vertebrse,  followed,  as  commonly  happens  in  this  morbid 
condition,  by  congestion,  caries,  or  necrosis  of  the  osseous  tissue  that  is  in 
contact  with  or  is  the  seat  of  the  deposit. 

Changes  in  the  Vertebra. — The  disease  primarily  originates  in  and  is 
usually  confined  to  the  bodies  of  the  vertebrte,  leaving  the  spines,  the 
arches,  and  the  articular  processes,  unafi'ected  ;  but  in  some  instances  even 
those  structures  become  implicated.  The  first  development  of  the  disease 
consists  in  the  deposit  of  tubercle  in  the  cancellous  structnre  of  the 
bodies  of  one  or  more  vertebrae.  The  tubercle  so  deposited  excites  con- 
gestion, and  inflammation  leads  to  disintegration  of  the  surrounding  osseous 
structure.  As  the  disease  is  tuberculous  in  its  very  nature  and  fi'om  its 
commencement,  it  necessarily  attacks  the  bodies  of  the  vertebraa,  which  are 
cancellous,  in  preference  to  the  other  parts  of  these  bones  which  are  composed 
of  compact  osseous  structure,  and  thus  not  liable  to  be  the  primary  seat  of 
tuberculous  deposit.  The  bodies  of  the  affected  vertebra)  become  thin,  eroded, 
and  gradually  hollowed  out  anteriorly.  In  this  way  the  bodies  of  from  tlu-ee 
to  six  or  eight  of  the  vertebrae  may  be  destroyed  ;  the  corresponding  inter- 
vertebral fibro-cartUages,  which  derive  their  supply  from  the  contiguous  bones, 
becoming  disorganised  as  these  imdergo  destruction.  These  changes  coinmonly 
occur  about  the  middle  dorsal  vertebras ;  if  extensive  they  may  implicate  the 
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upper  or  lower  dorsal,  or  upper  liunliar,  and  give  rise  to  angular  projection 
backwards  of  the  diseased  part  of  the  spine,  corresponding  in  extent  to  the 
amount  of  destruction  of  the  vertebrae  (Fig.  328).    The  mechanism  of  this 

excui'vation,  which  is  usually  the 
most  marked  feature  in  this  disease, 
is  easily  understood  by  reference  to 
the  pathology  of  the  affection.  The 
bodies  of  the  vertebrae,  being  thinned 
and  weakened,  at  last  give  way 
under  the  pressure  of  the  weight  of 
the  upper  part  of  the  body ;  and,  the 
remains  of  the  disintegrated  bodies 
being  fused  together,  the  upper  part 
bends  over,  and  the  spines  project 
posteriorly.    The  degree  of  bending 
forwards  and  of  posterior  excurva- 
tion  corresponds  to  the  amoimt  of 
the  destruction  of  the  bodies  of  the 
vertebrae.     It  is  seldom  that  the 
spinal  cord  becomes  conipressed,  in- 
jured, or  diseased  during  the  pro- 
gress of  this  disease.   In  some  cases, 
however,  more  especially  in  adults^ 
and   especially   in  those   cases  in 
which  the  posterior  excurvation  is 
slight,  the  spine  maintaining  its  erect 
position,  spinal  meningitis  may  be 
developed.  Effusion  into  the  sheath 
of  the  cord  takes  place,  and,  the  cord 
itseK  becoming  softened  opposite  the  seat  of  curvature,  paralysis  may  be 
occasioned. 

Symptoms. — The  symptoms  of  the  disease,  when  it  is  fuUy  developed,  are 
well  marked;  but  in  cUldren  it  often  comes  on  very  insidiously,  commencing 
with  a  degree  of  weakness  in  the  back,  with  an  inability  to  stand  upright,  and 
with  a  tendency  to  lean  the  body  forwards,  or  to  support  it  by  resting  the 
hands  on  the  knees,  or  by  seizing  hold  of  anything  that  wiU  serve  as  a 
temporary  support.  It  will  also  be  foimd  that  the  patient  experiences  great 
difficulty  in  raising  himself  without  assistance  from  the  horizontal  into  the 
sitting  position,  or  in  turning  himself  sideways  in  bed  -wdthout  tlie  use  of 
his  arms.  On  examination,  a  few  of  the  spines  about  the  middle  of  the 
back  will  be  foimd  to  be  a  little  more  prominent  than  the  rest  ;  and,  on 
pressing  or  tapping  upon  them,  pain  wiU  be  complained  of.  The  child 
usually  becomes  stimted  in  its  growth  ;  and,  if  the  disease  be  not  arrested  by 
proper  treatment,  the  patient  continues  more  or  less  himip-  or  round-backed  for 
Ufe.  In  other  cases  the  disease  will  rvm  on  to  the  foimation  of  abscess,  as  will 
immediately  be  described,  strumous  manifestations  occurring  elsewhere,  and 
death  eventually  resulting. 

In  adults,  the  danger  and  the  symptoms  will  vary  greatly  according  to  the 
seat  of  the  affection.  It  is  most  dangerous,  and  rapidly  fatal,  when  the  cervical 
vertebrce  are  implicated ;  for,  as  the  bodies  of  these  are  shallow,  caries  readily 
penetrates  to  the  spinal  canal,  and  the  cord  may  thus  be  irritated.  When  the 
dorsal  or  lumbar  vertebrae  become  diseased,  the  affection  is  not  so  imniediately 
serious  in  regard  to  the  life,  though  it  may  be  to  the  figm-c  of  the  patient.  In 


Fig.  32S.— Angular  Curvature  of  the  Spine 
from  Caries. 
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adults  it  often  commences  with  pain  in  the  loins  or  back,  appai-ently  of  a 
rheumatic  chai'acter,  shooting  round  the  hody  or  down  the  thighs.  On  exa.- 
mining  the  spine,  which  feeb  weak  to  the  patient,  and  which,  as  m  the  child 
is  incapable  of  supporting  him  or  of  enabling  him  to  raise  or  tuni_  hunself 
mthout  assistance,  tenderness  on  pressure  or  on  tapping  will  be  experienced  at 
one  point,  and  he  will  wince  when  a  sponge  wrmig  out  of  hot  water  is  apphed 
to  this  part,  although  there  may  be  no  appearance  of  excui-vation.  In  these 
cases  of  caries  leithout  angular  curvature,  it  will  be  found  that  the  spme  has 
lost  its  natui-al  fi-ee  mobihty  and  flexibility,  moving  fixedly,  stiffly,  and  as  a 
whole  when  the  patient  leans  forwards  or  sideways.  The  patient,  when^  laid 
flat  on  his  back,  cannot  raise  liimself  into  a  sitting  position  without  the  aid  of 
his  hands  or  elbows,  and  he  cannot  turn  sharply  and  suddenly  over  upon  his 
face.  Occasionally  the  incipient  curvature,  when  it  occurs,  assumes  more  of  a 
lateral  than  of  an  angular  direction.  The  lower  limbs  now  become  weak,  and 
the  patient  walks  with  a  peculiar  shuffling  tottering  gait,  the  legs  being  out- 
spread, and  the  feet  turned  out.  The  weakness  of  the  limbs  is  especially 
marked  in  going  upstairs,  and  may  be  tested  by  directing  the  patient  to  stand 
nnsupported  on  one  leg,  and  raise  the  other  so  as  to  place  the  foot  upon  the 
seat  of  a  chair,  which  he  wUl  probably  be  unable  to  do.  Not  unfrequently 
there  is  more  or  less  of  a  neuralgic  affection  associated  with  the  muscular 
weakness— a  species  of  neuralgic  motor  paralysis  which  is  very  characteristic. 
Sensation  is  not  only  perfect,  but  over-acute  in  parts,  whilst  there  is  an 
ataxic  state  of  the  muscles  of  the  lower  extremities  which  presents  a  peculiar 
and  characteristic  train  of  nervous  phenomena.  The  deformity  of  the  spine 
now  slowly  increases  ;  the  patient  becomes  unable  to  stand ;  and  spasms  of  the 
muscles  of  the  lower  extremity  come  on,  together  with  a  tendency  to  relaxation 
of  the  sphincter  ani,  and  retention  of  urine. 

Abscess  now  commonly  makes  its  appearance  ;  and  in  some  cases  it  occurs 
before  any  of  the  other  signs  except  paia  and  weakness  of  the  spine,  but 
certainly  before  any  deformity  has  taken  place.  "When  the  abscess  forms,  as 
Stanley  has  observed,  the  pain  and  irritation  of  the  spinal  cord  are  usually 
lessened  for  a  time. 

It  must  not,  however,  be  supposed  that  abscess  necessarily  forms  in  all  cases  ; 
indeed,  the  formation  of  matter  will,  I  believe,  chiefly  depend  upon  whether 
the  disease  of  the  vertebrae  be  tuberculous  or  not.  Simple  congestive  or 
inflammatory  caries  of  the  spine  may  take  place  to  a  very  considerable  extent, 
and  yet  no  suppuration  occur  ;  the  bodies  of  the  vertebra  undergoing  erosion 
and  absorption,  and  coalescing  so  as  to  become  fused  together  into  one  soft  and 
friable  mass  of  bone,  across  which  bridges  of  osseous  tissue  are  sometimes 
thrown  out,  so  as  to  strengthen  the  otherwise  weakened  spine.  In  these  cases, 
masses  of  porcellaneous  deposit  will  not  unfrequently  be  found  intermixed  with 
and  adherent  to  the  carious  bone.  Indeed,  this  anchylosis  and  fusion  of  the 
bodies  of  the  diseased  vertebra  may  be  looked  upon  as  the  natural  mode  of 
cure  of  angular  curvature  of  the  spiae  ;  the  only  way  in  which  it  can  take 
place  when  once  the  disease  has  advanced  to  any  considerable  extent. 

"When  abscess  foi-ms  in  connection  with  diseased  spine,  it  is  probably  the 
result  of  the  continued  iiTitation  produced  by  the  tuberculous  deposit ;  and  it 
may  become  the  most  prominent  and  marked  feature  of  the  affection,  giving 
rise  almost  to  a  distinct  and  independent  disease.  The  situation  and  course  of 
the  abscess  depend  mainly  upon  the  part  of  the  spine  aflected;  thus,  for 
instance,  when  the  cervical  vertebrte  are  diseased,  the  abscess  may  come  for- 
wards behind  the  pharynx,  and  may  occasionally  extend  imder  the  sterno- 
mastoid  muscle  to  the  side  of  the  neck,  where  it  opens ;  sometimes,  though 
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very  rarely,  it  passes  into  tlie  chest,  and  in  other  cases  down  into  the  axilla. 
When  the  disease  is  seated  in  the  dorsal  vertehrsc,  it  usually  passes  forwards 
under  the  pillars  of  the  diaphragm,  down  the  side  of  the  aorta  and  the  Hiac 
vessels,  into  the  iliac  fossa,  and  then  i^resents  thi'ough  tlie  anterior  wall 
ahove  Poupart's  ligament ;  sometimes,  if  the  patient  be  long  kept  in  the  recum- 
bent position,  the  pus  sinks  into  the  pelvis,  and  then  passes  out  through  the 
sacro-sciatic  notch,  giving  rise  to  a  large  accumulation  in  the  gluteal  region,  or 
it  may  present  by  the  side  of  the  arms.  In  other  instances,  again,  the  pus 
passes  directly  backwards,  and  large  dorsal  or  lumbar  abscesses  are  the  result. 
In  other  cases,  when  the  lower  dorsal  or  upper  limibar  vertebrae  are  diseased,  the 
pus  enters  the  sheath  of  the  psoas  muscle,  thus  constituting  the  common  affection 
termed  Psoas  Abscess ;  and,  passing  along  tliis,  under  Poupart's  ligament,  pre- 
sents in  the  thigh  ;  or  it  may  contmue  its  course  downwards,  burrowing  under 
the  muscles  of  this  region,  until  it  reaches  the  popliteal  space,  and  may  even 
pass  fi'om  this  some  distance  downwards  on  to  the  calf  or  ankle.  I  have 
seen  an  abscess,  which  took  its  origin  in  disease  of  the  dorsal  vertebrte, 
opened  by  the  side  of  the  tendo  Achilles  (Fig.  167).  In  other  cases  again, 
these  abscesses  take  a  different  course  ;  and,  descending  into  the  subperitoneal 
areolar  tissue  of  the  pelvis,  may  present  by  the  side  of  the  rectum  in  the 
perinseum,  or  pass  out  of  the  sciatic  notch,  and  down  by  the  side  of  the 
trochanter.  The  quantity  of  pus  contained  in  these  collections  is  sometimes 
enormous,  and  abscesses  of  tliis  description  attain  a  greater  magnitude  than 
those  of  any  other  part  of  the  body.  In  some  cases  the  abscess  may  foUow  the 
course  of  both  psoas  muscles,  and  project  on  each  groin  at  the  same  time. 

Diagnosis. — The  diagnosis  of  caries  of  the  sjaine  is  made  at  the  first  sight  of 
a  patient  affected  by  the  disease,  when  once  the  angular  deformity  has  taken 
place.  It  is,  however,  difficult  before  excuxvation  occurs,  being  only  indicated 
at  this  period  by  the  existence  of  paiu  in  the  back,  and  by  some  symptoms  of 
spinal  irritation.  At  this  stage  it  may  be  mistaken  for  spiual  or  intercostal 
neuralgia,  for  rheumatism,  or  for  chronic  nephritis.  The  persistence,  however, 
of  a  contiuuous  fixed  paia  ia  the  back  should  always  lead  to  a  suspicion  as  to 
the  true  nature  of  the  disease,  lest  the  grievous  error  be  committed  of  treating 
as  mere  neuralgia  or  rheimiatism  what  may  turn  out  to  be  incurable  disease  of 
the  spine  itself.  Here  the  tenderness  on  pressure,  the  iucreased  sensibility  to 
the  application  of  heat,  with  a  tendency,  though  it  be  very  slight,  to  projection 
of  some  of  the  spines,  the  feeling  of  weakness  in  the  back,  the  difficulty  ia 
rising  from  a  sitting  or  horizontal  position,  in  turning  or  in  standing  on  one 
leg  imaided,  the  loss  of  its  natural  flexibility,  and  especially  the  occm-rence  of 
these  symptoms  in  early  cMldhood  or  youth,  at  a  period  when  the  other 
diseases  rarely  occur,  and  are  still  less  rarely  persistent-,  would  lead  one  to  sus- 
pect the  true  nature  of  the  affection. 

The  diagnosis  of  the  connection  between  abscesses  in  the  situations  mentioned 
and  those  arising  from  diseased  spiue,  is  not  always  easy  ;  as  purulent  collec- 
tions of  various  kinds  may  form  in  the  different  planes  of  ai-eolar  tissue  in  the 
neighboiu-hood  of  the  vertebral  column,  without  any  disease  existing  in  it. 
Thus,  a  large  psoas  abscess  descending  in  the  sheath  of  the  muscle  and  pre- 
senting xmder  Poupart's  ligament,  may  occiu-  from  some  disease  or  ii-ritation  of 
the  areolar  or  fascial  structures  without  any  disease  of  the  vertebras  themselves. 
In  these  cases  of  simple  abscess,  the  diagnosis  from  psoas  abscess  dependent 
upon  vertebral  disease  is  usuaUy  easy,  as  there  wUl  be  an  absence  of  all  excur- 
vation  of  the  spine  or  even  of  tenderness  along  it.  As  psoas  abscess  dependent 
upon  vertebral  caries  almost  invariably  presents  in  the  groin,  and  a  large  abscess 
in  the  groin  may  arise  from  various  other  conditions,  independently  of  such 
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vertebi-al  disease,  the  Surgeon  must  attend  carefully  to  the  diagnosis  of  these 
various  conditions.  Abscess  in  the  groin  may  arise  from  the  following  causes  :— 
1,  from  large  lymphatic  collections  in  the  subcutaneous  or  intermuscular  planes 
of  areolar  tissue  ;  2,  fi.-om  disease  of  the  areolar  tissue  around  the  kidneys  ;  3, 
from  periceecal  abscess  (on  the  right  side  only)  ;  4,  fi'om  iliac  abscess,^  whether 
forming  merely  in  the  iliac  fascia,  or  dependent  on  disease  of  the  pelvic  bones  ; 
5,  from  hip-joint  disease,  the  abscess  being  pelvic;  6,  from  large  buboes  or 
glandular  abscesses  ;  7,  from  an  empyema  perforating  the  pleura  and  finding 
its  way  down  beliind  the  diaphragm  ;  and  8,  from  serosis  or  hydatid  cysts. 
These  various  collections  may, ,  however,  with  a  little  caution  be  readily 
distinguished  from  the  ordinary  form  of  spinal  abscess  that  descends  along 
the  psoas  muscle.  In  the  first  place,  in  all  these  cases  there  is  an  absence  of 
that  dorsal  pain  and  tenderness,  with  more  or  less  excurvation,  which,  though 
not  invariably  present,  is  commonly  met  with  in  psoas  abscess.  Then,  again,  if 
the  collection  be  perinephritic,  there  would  have  been  previous,  or  there  are 
co-existing,  symptoms  of  renal  disease.  If  it  occur  in  the  areolar  tissue  around 
the  cseciim,  the  ptis  will  be  peculiarly  offensive,  will  present  itseK  in  a  less  dis- 
tinct manner,  and  will  probably  be  associated  with  symptoms  of  intestinal 
irritation.  I  have  seen  the  pus  in  a  pericsecal  abscess  pass  imder  Poupart's 
ligament,  and  present  as  a  large  sloughy  abscess  at  the  upper  and  outer  part 
of  the  thigh.  In  those  rare  cases  in  which  an  empyema  has  found  its  way 
between  the  layers  of  the  abdominal  muscles,  and  presented  in  the  groin, 
the  stethoscopic  signs  will  point  out  the  nature  of  the  affection.  In  abscess 
connected  with  disease  of  the  hip-joint,  there  will  be  special  evidences  of  the 
source  of  the  pus.  The  only  real  difficulty  consists  in  diagnosing  large  psoas 
abscess  presenting  in  the  thigh  or  in  other  parts  of  the  lower  extremity,  and 
dependent  on  disease  of  the  vertebral  colujnn,  from  iliac  abscess  taking  its 
origin  in  the  loose  areolar  tissue  of  the  iliac  fossa,  whether  it  be  coimected  or 
not  with  disease  of  the  corresponding  bone  ;  and  in  these  cases  the  difficulty  is 
often  not  a  little  increased  in  consequence  of  the  iliac  abscess  finding  its  way 
into  the  sheath  of  the  psoas  muscle. 

In  iliac  abscess,  the  disease  usually  commences  at  or  after  the  middle  period 
of  Ufe,  always  in  adults  ;  and,  as  Stanley  has  observed,  usually  presents  itself 
externally  immediately  above  Poupart's  ligament,  being  conducted  forwards  to 
this  situation  by  the  iliac  fascia.  Psoas  abscess,  on  the  contrary,  most  com- 
monly occurs  in  the  earlier  periods  of  life  ;  and  extends  down  into  the  thigh 
along  the  course  of  the  psoas  muscle,  so  that  it  always  presents  below  Poupart's 
ligament.  It  is  also  commonly  associated  with  some  indication  of  u'ritation  of 
the  muscle  in  the  sheath  of  which  it  is  situated ;  thus,  there  is  an  inability  to 
stand  upright,  to  extend  the  leg,  and  pain  is  complained  of  in  walking.  Psoas 
abscess  also,  in  many  cases,  occurs  suddenly,  the  patient  finding,  on  washing 
himself  in  the  morning,  that  he  has  a  large  soft  tumour  in  the  upper  part  of 
the  groin ;  whereas  iliac  abscess  comes  on  more  gradually,  and  presents  in  a 
more  diffused  and  less  circumscribed  manner. 

Iliac  and  psoas  abscesses  also  reqtdre  to  be  diagnosed  from  certain  forms  of 
aneurism,  of  the  abdominal  aorta  or  iliac  a/rteries  ;  which,  having  become  diffused 
by  the  rupture  of  their  sac,  have  formed  large  non-pulsating  extravasations  in 
the  sheath  of  the  psoas  in  the  iliac  fossa.  In  such  cases  the  previous  history, 
the  absence  of  distinct  fluctuation,  and  possibly  stethoscopic  examination, 
together  with  the  sudden  appearance  of  the  tumour,  will  throw  liglit  on  the 
true  nature  of  the  case. 

In  other  cases,  again,  when  the  abscess,  after  deeply  burrowing,  has  perfo- 
rated the  fascia  lata  at  one  point,  its  feel  closely  resembles  that  of  certain  fatt// 
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tumours.  Here,  however,  the  pofssibility  of  emptying  or  diminishing  tlie  size 
of  the  swelling  on  pressure,  and  perhaps  impulse  on  coughing,  enable  the 
Surgeon  to  effect  the  diagnosis. 

From/emo?-aZ  hernia  the  soft  and  fluctuating  character  of  the  swelling,  its 
gradual  retiu-n  when  pressure  is  taken  off,  and  all  absence  of  gui-gling,  con- 
stitute the  chief  distingivishing  characters. 

Large  serous  collections  and  hydatid  tumours  are  occasionally  met  with  in 
the  iliac  fossa  and  groin,  presenting  in  their  progress,  theii-  size,  and  their  fluc- 
tuation, all  the  characters  of  clironic  abscess ;  from  which,  however,  the  character 
of  the  fluid  let  out  on  puncturing  them  will  immediately  distinguish  them. 

Prognosis. — The  prognosis  in  caries  of  the  spine  is  always  bad.  The 
deformity  always  continues  more  or  less  marked ;  and  the  patient,  though  he 
may  eventually  recover  by  anchylosis  taking  place,  continues  hump-backed  in 
after-life.  Very  commonly  the  disease  terminates  in  abscess  and  death.  It 
was  long  ago  remarked  by  Boyer,  that  the  most  fatal  cases  were  generally  those 
in  which  the  spine  preserved  its  straight  position ;  whereas,  when  it  was 
much  curved,  death  seldom  resulted.  The  truth  of  this  remark  I  have  had 
frequent  occasion  to  verify ;  and  the  circumstance  would  appear  to  be  owing  to 
the  fact  that,  when  the  spine  continues  straight  at  the  same  time  that  the 
bodies  of  the  vertebrae  are  tuberculous  and  carious,  anchylosis  cannot  occur,  so 
that  the  spinal  canal  is  opened  and  the  cord  irritated ;  whereas,  when  they 
have  fallen  together  and  very  considerable  gibbosity  has  resulted,  anchylosis 
more  readily  takes  place,  and  thus  an  imperfect  cure  is  effected. 

Treatment. — In  infants,  the  utmost  that  can  be  done  is  to  direct  that  they 
be  laid  prone  upon  a  piUow  or  small  couch  constructed  for  the  purpose  ;  that 
the  general  health  be  improved  by  tonics  suited  to  their  age  :  that  they  have 
the  advantage  of  country  or  sea  air  ;  and  that  some  counter-u-ritant,  as  the 
tincture  of  iodine,  be  applied  by  the  side  of  the  spine.  In  cMldren  that  are 
somewhat  older,  and  in  adults,  great  advantage  may  be  derived  by  strictly  for- 
bidding them  to  walk,  stand,  or  sit  erect ;  confining  them  rigidly  to  the  prone 
couch,  and  adopting  a  general  plan  of  tonic  treatment.  In  fact,  the  priaciples 
of  treatment  are  extremely  simple  :  the  improvement  of  the  general  health  by 
good  diet,  tonics,  and  sea-air,  in  order  to  remove  the  strumous  condition  vnth. 
which  this  disease  is  always  associated.  With  regard  to  the  value  of  active 
pyogenic  counter-irritation,  by  means  of  issues  or  the  actual  cautery,  much  dis- 
crepancy of  opinion  exists.  I  caimot  but  think  that  these  means  are  employed 
far  too  indiscriminately,  and  often  in  cases  in  which  more  harm  than  good 
results  from  their  use.  The  rule  for  their  employment  appears  to  me  to  be 
this— that  in  the  earliest  stages  of  caries  of  the  spine,  and  before  the  formation 
of  abscess,  they  are  of  considerable  service,  possibly  in  arresting  the  progress  of 
the  disease  in  the  osseous  structures,  and  certainly  in  relieving  pain  and  re- 
moving initation  of  the  cord  and  spinal  nerves ;  but  that,  after  abscess  has 
formed,  and  is  presenting  either  in  the  lower  iliac  fossa  or  in  the  thigh,  they 
are  not  only  useless  in  arresting  mischief  or  inducing  repair',  but  injurious  by 
weakening,  and  being  a  source  of  additional  irritation  to,  the  patient.  Rest  in 
the  horizontal  position  is  the  most  important  element  in  the  treatment ;  if  tlie 
patient  be  allowed  to  stand  upright  or  to  sit,  the  weight  of  the  head  and 
shoulders  will  tend  to  curve  forward  the  weakened  spine,  and  by  tiieir  pressui-e 
increase  the  already  existing  ii-ritation  in  it.  The  horizontal  position  relieves 
the  diseased  parts  of  this  additional  source  of  cUstress.  In  these  cixses  the  prone 
position  is  preferable  to  tiie  spine,  and  the  patient,  if  old  enough,  should  always 
be  laid  upon  a  properly  constructed  prone  couch.  The  prone  position  is 
certainly  the  best ;  for  not  only  is  the  projecting  angle  formed  by  the  excui-- 
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Fig.  329. — Apparatus  for  Sup- 
porting the  Trunk  iu  Vertebral 
Caries. 


vated  spine  not  injuriously  compressed,  as  it  would  be  in  tlie  supine  or  lateral 
position,  but  the  patient  is  more  comfortable  ;  and  it  is  far  easier  to  make  the 
necessary  application  in  the  way  of  issues  and  moxos  than  could  otherwise  be 
done.  At  the  same  time,  the  back  not  being  the  lowest  part  of  the  body,  there 
is  a  less  tendency  to  congestion  of  the  spinal  veins,  and  to  consequent  increase 
of  the  ioflammatory  softening  of  the  bones.  When 
the  disease  has  in  this  way  been  arrested,  for  which 
many  months — at  least  twelve  or  eighteen — will  be 
required,  the  patient  may  be  allowed  to  get  up  and 
move  about,  by  wearing  proper  apparatus  so  as  to 
support  the  tnmk.  This  may  be  consti-ucted  on  the 
plan  shown  in  the  accompanying  figure  (Fig.  329). 
It  combines  three  principles  in  its  action — 1,  abroad 
pelvic  band,  making  a  firm  basis  of  support  roimd 
the  lower  part  of  the  trunk  ;  2,  lateral  upright 
stems,  terminating  in  crutches,  by  which  the 
weight  of  the  head  and  shoulders  is  taken  off  the 
diseased  spine,  and  transmitted  directly  to  the  pelvic 
base  ;  and  3,  a  posterior  plate,  which  by  means  of 
a  ratchet  can  be  brought  to  bear  directly  upon  the 
excurvated  part  of  the  spine,  and  support,  and  in 
some  degree  rectify,  the  position  of  this.  It  is  of 
considerable  importance  in  the  treatment  of  this 
disease  that  the  patient  should  not  be  allowed  to  get  or  sit  up  too  soon 
before  the  consolidation  of  the  diseased  vertebrae  has  taken  place,  otherwise 
he  will  to  a  certainty  suffer  a  speedy  relapse,  and  excurvation  will  greatly 
increase. 

If  debility  of  the  lower  limbs  or  paraplegia  should  come  on,  the  administra- 
tion of  bichloride  of  mercury,  in  doses  from  the  twentieth  to  the  sixteenth  of  a 
grain,  has  been  strongly  recommended  by  Latham  and  Stanley.  Issues  will 
also  be  of  use  in  relievhag  the  nervous  symptoms,  though  they  may  have  had 
little  effect  on  the  disease  of  the  bones. 

When  abscess  has  formed,  the  Surgeon  should  be  in  no  buxry  to  open  it ; 
but,  in  accordance  witb  the  principles  laid  down  when  treating  of  this  affec- 
tion, he  should  delay  doing  so,  lest  injurious  fatal  constitutional  irritation  be 
set  up.  When  it  becomes  necessary,  from  the  approach  of  the  matter  to  the 
surface,  to  give  exit  to  it,  this  should  be  done  by  valvular  incision,  closed,  as 
soon  as  the  pus  has  been  discharged,  by  means  of  hare-lip  pins,  or  in  the  way 
described  on  p.  466,  vol.  i. 

The  hectic  or  constitutional  irritation  that  supervenes  about  this  period, 
must  of  course  be  treated  on  general  principles. 

Disease  of  the  Atlas  and  Axis,  and  of  the  Atlas  and  Occiput,  con- 
stitutes one  of  the  most  serious  forms  of  vertebral  caries.  In  these  cases  there 
are  pain  and  swelling,  with  great  diificulty  or  absolute  inability  in  moving  the 
head ;  after  a  time  induration  of  the  areolar  tissue,  with  swelling  and  fluctua- 
tion behind  the  pharynx,  come  on,  pushing  forwards  its  posterior  wall  against 
the  nasal  apertures,  causing  the  tongue  to  be  extruded,  occasioning  nmch  diffi- 
culty and  distress  in  breathing,  and  giving  rise  to  a  peculiar  nasal  tone  in  the 
voice.  The  abscess  may  point  here,  or  may  extend  outwardly  imder  the 
muscles  of  the  neck.  Patients  affected  by  this  disease  truly  present  a  remark- 
able as  well  as  distressing  appearance.  The  stern o-mastoid  muscles  are 
remarkably  tense  and  prominent,  and,  the  neck  being  perfectly  rigid,  they 
are  unable  to  turn  the  head,  but  when  they  want  to  look  round  have  to  twist 
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their  whole  hody  ;  at  the  name  time,  the  weaknes.  in  the  neck  ^^uaUy  comp^« 
them  to  suTOort  the  head  with  both  hands,  putting  one  under  the  chm  the 
them  to  suppoit  the  ^^^^  J"  .    rj.^^  ^-^^^^^        suddenly  terminate 

otherunder  the  0^^^^^^^^^  of  the  cord,  and 

Ifdd^nXv^a  rorl^^Blowly  hy  hectic  and  gradual  interference  with  the 

"?h:Sm:«t  be  conducted  on  precisely  the  same  principles  as  that  of 
aniuHr  ctirvature,  hy  absolute  rest,  coiinter-irritation,  and  tonics  As  great 
3  toSIte  dagger  may  resiilt  from  the  sudden  displacement  of  the  ver- 
Strrnd  the  consVen?  compression  of  the  cervical  cord,  the  head  usuaUy 
reqSes  to  be  steadied  by  proper  machines  calculated  to  support  it  and  limit 
its  movements. 


CHAPTEE  LI. 


DISEASE  OE  THE  SACRO-ILIAC  JOINT. 
Disease  of  the  Sacro-Iliac  Articidation  is  a  rare  affection.  With  but  few 
exceptions,  systematic  writers  on  Surgery  are  altogether  silent  upon  this  sub- 
iect  Boyer  ^^^^  Chelius  mention  the  disease  ;  but  it  is  only  by  Nelaton  tha 
inv  defald  description  of  it  has  been  given.  This  may  be  partly  accounted 
for\f  Sfe  rar"^^^^^^  the  affection,  and  partly,  perhaps,  by  its  having  not  un- 
t^lX  been  confovinded  with  some  of  the  varieties  of  coxalgia  or  of  spinal 

'^'?he'sacro-iliac  disease  is  essentially  a  very  chronic  affection  lasting  for 
montL  tn  l  years.  The  disease  appears  to  be  strvimous  in  its  ongm,  partaking 
montns  anci  yecus.  « wliitp  sweUinos."    I  have  never  seen 

of  the  nature  and  ^^^^^^^^^^^^^^^^^^  J^h  f^^^e^asis  of  these  observa- 
it  in  young  children,  and  ^  f  f  ^  ^^^j^^  ,4  to  30  years  old.  The  exciting 
tions  it  has  occurred  m  young  ^^^^^^^^^^^  ^  to  trace  it  to  blow  or 

•-^?;tty~^^  - 

be  very  littie  doubt  that  such  causes  might  excite  it. 

PATHOLoaY.-The  disease  may  commence  V^^-^'^J^^^  Ve  l^^el 

or  m  the  3^^^;^^^" 
drawmg  (Eigs.  330,  331),  taken  liom      j^^^^^^         .^^^^^^  ^.^  ^^^^^  ^^^^^ 

1  the  commencement  of  disease  in  the 
sacro-Uiac  articulation,  show  the 
existence  of  erosion  of  the  cartilages 
in  patches,  and  cleariy  illustrate  the 
existence  of  primary  disease  in  those 
structm-es.  The  next  drawing  (Fig. 
332),  taken  from  a  nian  about  30 
years  of  age,  who  died  of  tliis  affec- 
tion after  neariy  two  years  of  sufter- 


Sacro-iliac  Disease  in  its  early  stage. 
Pig.  330.-Sacrum.  Fig,  331.-IUum. 


mg, 


shows  the  disease  in  its  most 
advanced  stage.   The  bones  though 

ba.e  a.d  rough,  are  neitiier  carious  ^^^^  ^I^^l 
deprived  of  their  incrtisting  carflage  and  its 

There  is  no  deep  erosion  of  them,  no  cavitj^  no  ^'g^  "^^^  f^^^^^  .trxicture^ 
■no  evidence,  in  fact,  of  primary  osseous  disease,    inc  1  b 


SYMPTOMS  OF  SACRO-ILIAC  DISEASE. 


223 


Fig.  332.— Sacro-iliac  Disease,  more  advanced. 


also  of  the  articulations  are  only  pai'tially  destroyed.  The  interosseous  liga- 
ment was  especially  in  a  sound  state  ;  it  had  presei-ved  to  a  great  extent  its 
firmness,  and  requii-ed  to  be  divided  with  the  scalpel  in  order  to  expose  the 
interior  of  the  joint  and  the  opposed  osseous  surfaces.  The  structures  that 
appear  chiefly  to  have  suf- 
fered are  the  synovial  and 
cartilaginous  elements  of  the 
joint.  These  are  normally 
hut  imperfectly  developed  in 
the  sacro-iliac  articulation, 
and  may,  probahly  enough, 
readily  imdergo  disorganising 
changes  somewhat  analogous 
to  those  which  take  place  in 
the  so-called  "  pulpy  degene- 
ration of  the  synovial  mem- 
hrane  "  in  strumous  joints. 

Stsiptoms. — The  symptoms 
characteristic  of  this  aff'ection 
arrange  themselves  in  five 
distinct  groups — viz.,  Pain, 
Swelling,  Lameness,  Altera- 
tion ia  the  Shape  of  the  Limh, 
and  Abscess.  These  we  must 
study  separately. 

1.  Pflin.— One  of  the  earliest  symptoms  of  this  disease  is  a  sensation  of 
painful  w-eakness  at  the  lower  part  of  the  back  and  sacrum,  increased  by  move- 
ments of  the  body  La  walking,  stooping,  or  even  in  standing,  giving  the  sensa- 
tion as  if  the  body  were  falling  asunder.    The  pain  is  increased  by  any  efi"ort 
that  calls  the  respiratory  muscles  iato  action,  such  as  coughing,  sneezing,  or 
laughing,  and  is  greatly  aggravated  by  straining  at  stool.    As  the  disease 
advances,  the  pain  becomes  more  contmuous,  of  a  gnawing  or  rheumatic 
character.    Its  mtensity  wiU  vary  greatly  in  different  cases  ;  in  some  instances 
It  js  throughout  shght,  except  on  movement,  in  others  it  is  of  the  most  intense 
agomsmg  character,  the  patient  shrieking  with  agony,  and  imable  to  obtain  rest 
m  any  position.   It  is  accompanied  by  a  peculiar  feeUng  of  weakness,  of  faUin" 
asunder,  or  of  want  of  support  in  the  lower  parts  of  the  body.    This  pain  is 
confined  to  the  gluteal  region  and  groin,  and  does  not  extend  far  down  the 
limb.    When  the  patient  is  lying  on  his  back  or  side,  the  limb  on  the  affected 
side  may  be  ab-  or  adducted,  or  the  head  of  the  tliigh-bone  may  be  pressed  up 
agamst  the  acetabulum,  mthout  any  increase  of  pain,  provided  the  pelvis  be 
fixed  by  the  pressure  of  the  hands.    If  this  be  not  done,  considerable,  even 
mtolerable  pam  will  be  experienced  on  moving  the  limb.    So,  also  if  the 
Surgeon  seize  the  sides  of  the  pelvis  in  his  hands,  and  move  them  to  and  fro 
or  press  them  together  transversely,  or  separate  them  by  pressing  the  anterior 
superior  spmes  asimder,  pain  will  be  eHcited,  the  affected  joint  being  then  in- 
fluenced by  the  movement  commimicated  to  it.    There  is  often  general  and 
diffused  tenderness  on  pressure  about  the  gluteal  region  ;  but  this  is  less  about 
the  hip-joint  than  m  coxalgia,  and  graduaUy  increases  as  the  finger  is  pressed 
backwards  upon  the  sacro-iliac  articulation,  so  that  it  may  at  last  be  localispd 
in  a  small  spot. 

2  Swellij  -A  puffy  intumescence  is  perceptible  early  in  the  disease,  along 
the  line  of  the  affected  articulation.    It  assumes  a  somewhat  elongated  appear- 
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ance  from  above  downwards,  and  does  not  extend  to  any  distance  outwards 
iTnder  the  gluteal  muscles,  nor  does  it  invade  tlie  natural  lioUow  behind  the 
trochanter.  As  the  disease  advances,  and  suppuration  takes  place,  the  swelling 
increases  materiaUy,  and  assumes  different  and  peculiar  characters,  owing  to 
the  formation  and  diffusion  of  abscess. 

3.  Lameness  is  an  early  symptom.  The  patient  walks  insecurely ;  ha.s  a 
feelincT  of  want  of  proper  support  to  the  hody  ;  leans  forward,  and  uses  a 
stick. °  He  puts  the  foot  on  the  affected  side  to  the  ground,  hut  does  not  tread 
upon  it  so  firmly  as  upon  the  other.  He  camiot  stand  on  the  foot  of  the 
affected  side,  or  twist  himself  suddenly  round.  As  the  disease  advances,  the 
powers  of  support  and  progression  diminish,  and  at  last  the  patient  becomes 
imable  to  assimie  the  erect  position,  lyiag  in  bed  usually  on  the  unaffected 
side. 

4.  Alteration  in. the  Shape  of  the  Hip  and  Length  of  the  Limh  are  early  and 
marked  sj-mptoms.    From  the  very  commencement  of  the  disease,  the  limb  on 
the  affected  side  will  be  seen  to  be  longer  than  the  sound  one  ;  the  tip  of  the 
ianer  malleolus  being  usually,  as  the  patient  lies  on  his  back,  half  an  inch 
below  the  level  of  the  same  point  of  bone  on  the  opposite  side.    But,  on  close 
examination,  it  \^all  be  foimd  that  the  measurement  from  the  anterior  superior 
spine  to  the  inner  maUeolus  gives  equal  results  on  both  sides  ;  hence  the  elon- 
gation cannot  be  owing  to  any  change  that  has  taken  place  in  the  bones  or 
L  thethi-ee  large  joints  of  the  lower  extremity,  but  must  be  dependent  on  some 
disturbing  cause  situated  beyond  the  anterior  superior  spine  of  the  Hium.  On 
pushing  our  investigation  more  closely,  we  shaU  find  that  this  point  of  bone  is 
at  a  lower  level,  and  at  the  same  time  more  prominent,  than  its  feUow  on  the 
opposite  side,  and  that  this  displacement  is  produced,  not  by  any  obliqiuty  of 
the  pelvis  consequent  on  a  twist  on  the  lumbar  spine,  as  in  hip-joint  disease, 
but  by  the  tilting  forwards  and  rotation  downwards  of  the  whole  side  of  the 
pelvis  •  for  the  displacement  which  takes  place  is  a  double  one.    The  anterior 
superior  spine  is  not  only  at  a  lower  level,  but  is  also  more  prominent  on  the 
diseased  than  on  the  soimd  side.    This  is  o\ving  to  the  swelling  of  the  affected 
articulation,  not  only  pushing  forwards,  but  rotating  do^vnwards,  the  anterior 
and  superior  portion  of  the  ilium.    The  limb  itself  usually  lies  straight,  and  is 
wasted  and  enfeebled. 

5  Abscess  occurs  only  at  a  late  period  of  the  disease.  Many  months,  a  year 
or  more  may  elapse  before  suppuration  is  faii-ly  established,  or,  at  aU  events 
before  the  formation  of  pus  is  so  abundant  and  so  cii-cumscnbed  as  to  admit 
of  recognition  as  an  abscess.  I  have  observed  abscess  occur  m  connection 
with  this  disease  in  five  situations— viz.,  over  the  articulation,  m  the  gluteal 
and  in  the  lumbar  regions,  within  the  pelvis,  and  in  connection  with  the 

Tl^'first  indication  of  abscess  is  met  with  over  the  diseased  articulation. 
The  pufiT  swelling  which  is  there  perceptible  in  the  earlier  stages  of  the  affec- 
tion, graduaUy  softens,  imtn  at  last  fluctuation  is  established  in  it.  Fiw  tins 
noii^t  it  may  spread  outwards  into  the  gluteal  region,  nearly  as  far  as,  but  not 
enveloping  the  trochanter;  or  it  may  take  another  course,  and  stretch  upwards 
forming  a  considerable  accumulation  in  the  loin,  upon  and  just  above  the  crest 
of  the  iHum.    These  forms  of  sacro-iliac  abscess  are  ;  ^^Jj^f 

varieties  are  intrapel.ic.  These  latter  are  of  tlu-ee  kinds  In  one  form  the  pus 
passes  out  of  the  sciatic  notch,  and  thus  gets  under  the  gluteal  muscles  ,  m  the 
other  variety  it  gi-avitates  do^vnwards  into  the  ischio-rectal  f  ;™ 
by  the  Bide  of  L  rectum  ;  and,  in  the  tliird  variety  whicli  I  have  observed, 
the  abscess  opens  into  this  gut,  abmidant  puriform  discharge  takes  place  per 
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anum,  and,  flatus  from  the  'bowel  passing  into  the  supiJuratuig  cavity,  a  tym- 
panitic abscess  results. 

Prognosis. — The  prognosis  of  this  disease  is  always  most  unfavourable.  I 
am  not  prepared  to  say  that  it  is  of  necessity  fatal,  but  I  have  never  seen  a 
patient  recover  after  the  full  development  of  the  disease,  and  after  suppiu-ation 
had  set  in.  I  have,  however,  seen  a  case  cured,  in  which,  from  the  history  of 
the  symptoms,  the  thickenmg  over  the  sacro-iliac  articulations,  and  the  per- 
manent displacement  of  the  side  of  the  pelvis,  there  was  every  reason  to  believe 
that  this  disease  had  existed.    But  in  this  instance  no  abscess  had  formed. 

Diagnosis. — The  diagnosis  of  sacro-iliac  disease  is  important,  and  not  always 
easy.  There  are  five  distinct  affections  with  wliich  it  may  be  confounded — 
viz.,  neuralgia  of  the  hip,  sciatica,  spinal  disease,  coxalgia,  and  disease  of  the 
pelvic  bones. 

1.  Neuralgia  of  the  hip  in  young  females  may  readily  enough  be  confounded 
with  the  earlier  stages  of  sacro-iliac  disease.  But  the  widely  spread  and  super- 
ficial nature  of  the  pain  in  the  neuralgic  affection,  the  co-existence  of  the 
hysterical  temperament,  the  sex  of  the  patient,  and  the  absence  of  aU  Ihnitation 
of  morbid  action  to  the  neighbourhood  of  the  diseased  articulation,  render  the 
true  nature  of  the  affection  sufficiently  clear.  The  obliquity  of  the  pelvis 
which  occasionally  occurs  in  neuralgia  of  the  hip,  and  causes  apparent  elonga- 
tion of  the  limb,  is  readily  removed  when  the  patient  lies  on  the  back ; 
w-hereas,  in  sacro-iliac  disease,  position  does  not  affect  the  displacement  of  the 
limb  on  the  affected  side. 

2.  Sciatica. — In  this  affection,  the  age  of  the  patient,  usually  more  advanced 
than  that  of  the  subjects  of  sacro-iUac  disease  ;  the  seat  of  the  pain,  below  the 
articulation,  and  its  extent  down  the  back  of  the  limb  ;  with  the  absence  of 
elongation,  will  enable  the  Surgeon  to  effect  the  diagnosis. 

3.  From  s'pinal  disease,  the  diagnosis  is  usually  sufficiently  easy ;  for,  although 
the  situation  of  abscess  resulting  from  caries  of  the  vertebrae  may  in  many  cases 
be  the  same  as  that  which  is  occupied  by  the  collections  of  pus  resulting  from 
sacro-iliac  disease,  yet  in  caries  of  the  spine,  in  the  vast  majority  of  instances, 
excurvation  of  the  vertebree  has  become  prominently  marked  by  the  time  that 
the  abscess  has  assumed  so  great  a  magnitude  as  to  occupy  the  inferior  lumbar 
or  gluteal  regions.  In  those  rare  cases  in  which,  as  in  an  instance  that  was 
some  time  ago  under  my  care,  caries  of  the  vertebrse,  with  consecutive  abscess, 
takes  place  without  any  angular  curvature,  it  will  be  found  that  the  patient 
complains  of  tenderness  on  the  Surgeon  percussing  the  spine  opposite  the  seat 
of  disease  ;  that  the  spinal  colimm  has  lost  its  flexibility,  moving  stiffly  and  as 

:  a  whole  ;  that  there  is  an  absence  of  that  elongation  of  the  limb  on  the  affected 
■  side,  dependent  on  displacement  of  the  wing  of  the  pelvis,  which  is  so  early 
'  observable  in  sacro-iliac  disease ;  and  lastly,  that  examination  of  the  sacro-iliac 
!  synchondrosis  neither  elicits  pain  nor  reveals  swelling  or  any  of  the  other  signs 
of  disorganisation  of  that  articulation. 

4.  Coxalgia  is  the  aftection  that  is  most  easily  confounded  witli  sacro-iliac 
c  disease,  and  that  from  which  it  is  of  most  importance  to  make  the  diagnosis.  It 

13  especially  from  that  variety  of  hip-disease  which  commences  in  the  acetabu- 
.  lum,  primarily  involves  the  pelvic  bones,  and  only  secondarily  implicates  the 
)  joint,  that  it  is  difficult  to  distinguish  sacro-iliac  disease ;  and  the  importance  of 

affecting  this  diagnosis  is  great  when  we  reflect  that  these  cases  of  hip-disease 
1  may  now  successfully  be  subjected  to  operative  interference,  whilst  sacro-iliac 
'  disease  does  not  admit  of  relief  or  removal  by  these  means.  The  diagnosis 
1  between  coxalgia  in  all  its  forms  and  the  disease  we  are  at  present  considering 
!  may  be  effected  by  attention  to  the  following  circumstances. 

VOL.  u. 
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a.  The  seat  of  pain  on  pressure  varies.  In  hip-disease  the  patient  suffers 
most  severely  when  pressure  is  exercised  deeply  hehind  and  above  the  tro- 
chanter, in  the  hollow  behind  that  osseous  prominence,  or  when  the  compression 
is  exercised  against  the  anterior  part  of  the  hip-joint  through  the  pectmeus 
muscle  In  sacro-iliac  disease  little  or  no  pain  on  pressure  is  experienced  in 
these  situations;  but  tenderness  is  elicited  by  pressure  upon  the  sacrum  and 
along  the  line  of  junction  between  the  sacrum  and  iUum,  behind  and  altogether 

away  from  the  hip.  .     ,     .  t 

6  The  movements  that  occasion  pain  are  different  m  the  two  diseases,  in 
hip-disease,  abduction  and  rotation  outwards,  or  pressure  of  the  head  of  the 
thigh-bone  into  the  acetabulum,  aggravate,  to  a  greater  or  less  degree,  often  to 
an  unbearable  extent,  the  sufferings  of  the  patient.  In  sacro-iliac  (Usease 
the  tHgh  may  be  moved  in  aU  directions,  ab-  or  adducted,  rotated,  flexed, 
or  extended,  wliilst  the  patient  is  lying  on  the  back,  without  any  mcrease  of 
suffering,  provided  the  side  of  the  pelvis  be  fixed  by  the  Surgeon.  Should 
this  precaution  not  be  taken,  the  movement  impressed  on  the  thigh  aviU  be 
communicated  to  the  diseased  articulation,  and  will  necessarily  occasion 

suffering.  t   -u  j-a?  • 

c.  The  signs  connected  with  the  alteration  in  the  length  of  the  limb  differ  in 
the  two  diseases.  In  hip-disease  there  may  be,  and  usually  is  in  the  advanced 
stages,  considerable  shortening.  This  never  occurs  in  sacro-iliac  disease,  in 
the  earlier  stages  of  coxalgia  there  may  be,  as  there  is  throughout  m  sacro-ihac 
disease,  elongation  of  the  limb.  But  there  is  an  important  point  connected 
with  this.  The  elongation  in  hip-disease  is  always  appreciable  by  measurmg 
from  the  anterior  superior  spine  of  the  ilium  to  the  inner  ankle.  In  sacro-iliac 
disease,  however,  the  measurements  between  these  two  points  on  the  opposite 
sides  of  the  body  exactly  correspond,  the  seat  of  the  elongation  bemg  situated 

Tfe'lltoation  of  the  level  and  of  the  prominence  of  the  two  anterior 
superior  spines,  in  sacro-iliac  disease,  may  be  confoimded  with  that  arismg  from 
the  obliquity  of  the  pelvis  usuaUy  occun-ing  in  the  early  stages  of  coxalgia. 
But  here  also  the  diagnosis  may  be  effected  by  observing  that  the  displace- 
ment of  the  bone  in  sacro-iliac  disease  is  permanent,  and  is  not  influenced 
by  position.  The  obHquity  of  the  pelvis  in  hip-disease  giving  rise  to  apparent 
elongation  of  the  limb,  is  dependent  on  a  twist  m  the  lumbax  spm  ,  winch 
may  be  rectified  by  placing  the  patient  on  his  back,  and  usmg  a  httle  mam- 
pulation.  The  alteration  in  the  level  of  the  two  ilia,  m  sacro-iliac  disease,  is 
not  modified  by  change  of  position,  or  by  any  movement  that  may  be  impressed 

upon  the  spine.  n    .1     r  ir^„ 

5  Disease  of  the  pelvic  hones  may  of  course  occur  independently  of  any  attec- 
tion  of  the  sacro-iliac  articulation  ;  and,  when  so  occumng,  it  always  com- 
xnences  at  a  distance  from  the  joint^the  crest  of  the  iHum  the  tube^sity  o 
the  ischium,  or  the  acetabulum  being  the  usual  seats  of  the  disease.  When  it 
occurs  in  the  first  of  these  two  situations,  the  resulting  abscess  seldom  attains  a 
very  large  size,  and  is  altogether  above  or  below  the  synchondrosis,  tW^tUne 
If  wh  ch  can  be  felt  clear  ami  miobscured  by  swelling  of  any  kind.  Whence 
abslesses  axe  opened,  the  siimses  that  result  will  lead  directly  domi  to  the  rough 
tt  2Z\Ze,  examination  of  which  will  leave  no  doubt  as  to  the  na  .u.  ot 
tCcases.  In  thLe  cases,  also,  no  ch>mge  takes  place  m  the  length  of  tlie  Innb, 
or  in  the  position  of  the  side  of  the  ilium.  ^iaimosis  mav  b 

When  the  acetabulum  is  primarily  aflected,  the  d^A^.'^f  yj/^^'f^X^^ 
greater,  in  consequence  of  the  large  size  and  often  »^™Pf^^!:^^  ;\^^^^ 
tbscesB;s,  and  the  co-existence  of  a  certain  amoimt  of  displacement  or  elonga- 
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tion  of  the  limb.  But  here  the  same  circumstances  that  enable  the  Surgeon  to 
effect  a  diagnosis  in  ordinary  coxalgia — viz.,  the  -p&in  in  movement  iiifluenciug 
the  hip-joint  merelj"-,  and  the  increased  length  of  limb,  as  determined  on  mea- 
suring from  the  anterior  superior  spines — wiU  prevent  his  falling  into  error  as 
to  the  true  natiu-e  of  this  disease. 

Treatment. — With  respect  to  treatment  I  have  but  little  to  say,  and  that  by 
no  means  of  a  satisfactory  character.  The  treatment  must  be  conducted  on  the 
same  general  principles  that  guide  us  in  the  management  of  cases  of  carious 
diseases  of  the  spine.  The  great  object  in  the  treatment  is  to  prevent  the 
formation  of  abscess.  If  the  cure  be  fortunately  accomplished,  the  patient  will 
probably  recover  with  a  limb  that,  though  weakened,  is  but  little  impaired  in 
utility ;  for,  the  sacro-iHac  junction  being  naturally  a  fixed  joint,  it  matters  little 
whether  it  has  become  anchylosed  by  disease.  Long-continued  rest  in  the  prone 
position ;  fixing  the  pelvis,  hip-joint,  and  thigh  by  means  of  a  large  leather  cap 
and  splint,  which  should  embrace  the  whole  of  the  limb  from  above  the  crest 
of  the  ilium  to  the  sole  of  the  foot ;  counter-irritation,  in  the  earlier  stages, 
before  suppuration  has  set  in  (after  that  has  occiu-red  it  is  worse  than  useless)  ; 
the  administration  of  cod-liver  oil,  iron,  and  suitable  tonics,  are  the  means  to 
be  employed.  When  once  abscess  forms,  this  must  be  opened  in  a  suitable  and 
convenient  spot,  when  large  and  chronic,  by  valvular  incision  ;  and  keeping  up 
the  powers  of  the  patient  by  ordinary  dietetic  means  and  medicinal  tonics,  axe 
the  means  that  must  be  employed,  with  the  view  of  procuring  anchylosis  ;  but 
usually,  imfortunately,  with  little  advantage  beyond  the  mitigation  of  suflfering 
and  the  prolongation  of  life  for  a  limited  time.  When  once  suppuration  has 
set  in,  our  hopes  of  a  cure  are  materially  lessened.  I  am  not  prepared  to  state 
that  the  afifection  is  inevitably  fatal  when  it  has  reached  tliis  stage,  but  cer- 
tainly in  the  very  great  majority  of  instances  it  is  so  ;  the  profuse  discharge 
from  the  large  abscesses  connected  with  it  inducing  hectic,  and  exhausting 
the  powers  of  life.  No  operative  interference  is  admissible  in  sacro-iliac 
disease. 
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Hip-disease  presents  so  many  points  of  peculiar  and  serious  importance 
that  it  is  usually,  and  not  improperly,  considered  as  a  distinct  affection,  apart 
from  other  joint-diseases.  Like  all  these  it  may  be  of  an  acute,  subacute,  or 
chronic  inflammatory  character,  most  commonly  occurring  in  strumous  sub- 
jects ;  indeed,  I  think  its  connection  with  scrofula  is  generally  more  distinctly 
marked  than  that  of  most  other  affections  of  the  joints-  It  almost  invariably 
occurs  before  the  age  of  puberty.  Out  of  48  consecutive  cases  of  this  disease, 
of  which  I  took  notes,  I  find  that  in  16  only  did  it  take  place  at  or  after  fifteen 
years  of  age,  and,  of  these,  in  6  cases  only  it  happened  above  the  age  of  tAventy; 
thus  it  may  be  considered  essentially  a  disease  of  childhood  or  early  youth.  It 
commonly  comes  on  from  very  slight  causes  ;  over-exertion  in  a  long  walk,  a 
sprain  in  jumping,  a  fail,  or  sitting  in  the  wet,  are  usually  the  cii-ciunstances  to 
which  its  occurrence  is  attributed. 

Forms  of  the  Disease.— All  the  inflaramatoiy  affections  attacking  the 
coxo-femoral  articulation  are  usually  confounded  under  the  terra  "  Hip- 
Disease  "  or  "  Coxalgia."   This  is  too  general  an  expression  ;  and  we  shall  find 
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included  under  it  several  distinct  forms  of  disease  that  difler  from  one  another 
in  pathology,  symptoms,  result,  and  treatment.  On  looking  at  the  hip-jomt  m 
a  surgical  point  of  view,  we  find  it  to  be  composed  of  tliree  distmct  parts  ; 
viz.  the  soft  structures,  the  acetabulum,  and  the  head  of  the  thigh-bone.  Any 
one  of  these  may  be  principaUy  or  primarily  affected;  and  we  may  accordingly 
divide  hip-joint  disease  into  three  distinct  forms  of  Arthritic,  Acetebukr,  and 

Femoral.  .  .   ,  i 

This  division  is  not  a  purely  pathological  one,  but  is  of  a  practical  character, 

especially  in  its  bearing  on  the  question  of  excision. 

General  Pathological  Conditions.— Before  proceeding  to  describe  each 
separate  form  of  coxalgia  in  detail,  we  may  consider  briefly  the  six  pathological 
conditions  which  are  more  or  less  common  to  each  variety  of  the  affection — ^viz., 
Pain,  Attitude,  Suppuration,  Sinuses,  Dislocation,  and  Anchylosis. 

1.  'parn.— The  pain  in  the  hip-joint  disease  varies  greatly  according  to  the 
form  the  affection  assumes.  In  the  more  chronic  forms  of  the  disease  it  is  at 
first  slight,  and,  perhaps,  rather  referrible  to  the  knee  than  to  the  hip  ;  this  is 
particularly  the  case  in  the  femoral  variety ;  and  may  be  explained  by  the 
irritation  of  the  articular  branch  of  the  obturator  nerve.  In  the  arthritic  form 
it  is  always  very  acute,  even  intense,  seated  in  the  joint  itself,  and  greatly  m- 
creased  by  any  movement,  however  slight,  of  the  limb.  In  the  acetabular  form 
of  the  disease  the  pain  is  not  at  first  referred  to  the  joint,  but  rather  to  the 
iliac  fossa  or  side  of  the  pelvis  ;  it  afterwards  becomes  severe,  gnawing,  and 
deeply  seated  in  the  articulation.  However  sUght  the  pain  may  be,  it  is  always 
greatly  increased  by  moving  the  limb,  by  pressing  the  surfaces  of  the  articula- 
tion tocrether,  or  by  abduction.  Hence  the  usual  position  of  the  patient  with 
the  foot  raised  and  merely  supported  on  the  point  of  the  toes,  the  knee  and  hip 
being  flexed  and  adducted. 

2  The  Attitude  of  the  limb  is  peculiar,  and  varies  in  different  stages  of  the 
disease.  In  the  early  stage  the  limb  is  usuaUy  straight,  carried  slightly  for- 
wards, or  perhaps  somewhat  abducted,  owing  to  the  irritation  and  contraction 
of  the  capsular  muscles  on  the  anterior  and  outer  aspects  of  the  joint.  As  the 
disease  advances,  the  limb  becomes  adducted,  so  that  the  knee  is  earned  against 
the  lower  part  of  the  sound  thigh ;  it  is  also  flexed  and  earned  forwards  m 
advance  of  the  opposite  limb,  the  action  of  the  external  rotators  ha^^ng  become 
interfered  with  by  wasting  and  agglutination,  and  the  limb  coming  under  the 
influence  of  the  adductors  and  flexors.  The  length  of  the  limb  vanes  greatly 
at  difterent  periods.  In  estimating  the  length,  we  must  be  careful  to  discrimi- 
nate between  apparent  and  real  changes  in  it.  In  the  early  stages  there  is  often 
apparent  elongation  to  a  considerable  extent,  owing  to  the  oblique  position  m 
which  the  pelvis  is  carried  causing  the  anterior  superior  spine  on  the  affected 
side  to  be  an  inch  or  two  below  the  level  of  that  on  the  healthy  side.  Often  m 
these  cases  of  apparent  elongation  there  is  actual  shortening.  AU  this  can 
readHy  be  determined  by  measurement  from  the  anterior  supenor  spinous 
process  to  the  inner  ankle  of  each  side.  Real  elongation  is  not  of  common 
occurrence,  but  may  be  met  with  in  consequence  of  eftusion  into  the  jomt,  and 
thrusting  down  of  the  head,  in  acute  arthritic  coxalgia.  As  the  disease  advances 
shortening  comes  on,  from  disintegration  or  dislocation  of  the  head  of  the  bone. 
The  real  shortening  is  often  apparently  increased  by  the  oblique  tilting  of  the 

^'t'sZpuration  is  not  a  necessary  consequence  of  inflammation  of  the  hip- 
joint,  though  in  strumous  subjects  it  more  commonly  occurs  than  not  ^^  e 
often  see  the  arthritic  variety  of  the  disease  nm  its  course  mthout  suppuration  ; 
but,  in  the  acetabular  ejiA  femoral,  abscess  always  fonns  sooner  or  later,  in  the 
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acetabular  form,  abscess  is  often  one  of  tlie  earliest  signs  of  serious  mischief 
preceding  the  other  signs  immediately  to  be  mentioned.  The  abscesses 
iisually  form  behind  the  joint,  imder  the  gluteal  muscles  ;  they  may  open  in 
this  situation  or  biuxow  \mder  the  fascia  lata,  and  present  on  the  outer  aspect 
oi  the  thigh  below  the  tensor  vagmae  femoris.  Sometimes  they  occur  in  front 
of  the  joint  under  the  pectineus ;  and  in  the  acetabular  form  of  the  disease  they 
ai-e  commonly  intrapelvic,  forming  in  the  iliac  fossa,  and  presenting  above  or 
under  Poupai-t's  ligament,  or  passing  down  by  the  side  of  the  rectum  or 
thi-ough  the  sciatic  notch,  and  thus  finding  their  way  downwards  upon  the  back 
of  the  thigh. 

4.  Sinmes.— An  attentive  examination  of  tlie  position  and  direction  of  these 
IS  ol  great  importance  in  forming  an  opinion  as  to  the  seat  of  the  osseous 
disease.  By  passing  do^vn  them  a  long  probe,  we  may  often  ascertain  the 
nature  and  position  of  the  osseous  mischief;  but  still  the  amount  may  be 
concealed  by  the  fact  that  sound  bone  may  intervene  between  the  surface  and 
the  diseased  bone,  as  when  the  inner  aspect  of  the  great  trochanter  is  affected  • 
or  sometunes  the  diseased  or  dead  bone  is  covered  in  by  a  thick  deposit  of  dense 
plastic  matter,  and  so  the  real  extent  of  the  mischief  in  the  bone  remains 
obscure. 

_  There  are  three  situations  in  which  sinuses  are  met  with,  which  vary  accord- 
ing to  their  point  of  origin  from  the  abscess,  and  the  position  of  the  diseased 
bone  :  hence  it  is  of  importance  to  note  their  site  and  direction.  1  When  the 
smus  opens  two  or  three  inches  below  and  a  Httle  in  front  of  the  great 
trochanter,  about  the  insertion  of  the  tensor  vaginae  femoris  muscle,  the  disease 
is  almost  mvariably /eniom^  in  its  origin.  2.  When  the  sinus  is  in  the  gluteal 
region,  it  may  indicate  femoral,  but  not  unlrequently  is  dependent  on  pelvic 
disease  ;  the  acetabulum,  or  a  portion  of  the  dorsum  ilii,  being  the  part 
involved.  3.  The  smus  may  open  in  the  pubic  region,  either  above  or  below 
I'oupart  s  ligament.  A  sinus  in  this  situation  is  almost  certainly  diagnostic  of 
^sease  of  the  pelvic  bones,  especiaUy  the  pubic  aspect  of  the  acetabulum. 
When  It  appears  afto^e  the  Hgament,  it  probably  leads  to  intrapelvic  abscess. 
On  the  other  hand  when  the  abscess  opens  beloio  Poupart's  ligament,  there  is 
generaUy  disease  of  the  rami  of  the  pubes  or  ischium. 

The  situation  of  the  sinuses,  as  weU  as  their  direction,  wiU  thus  be  fotmd  to 
be  of  the  greatest  value  in  leading  the  Surgeon  to  a  more  accurate  diagnosis 
ot  the  seat  and  extent  of  the  osseous  disease  than  he  could  otherwise  form 
And,  mdeed,  it  is  only  by  attention  to  these  circumstances  that  he  is  enabled  in 
many  cases  to  form  an  approximate  opinion  on  these  points  ;  for  the  diseased 
bone  IS  often  so  covered  m  by  healthy  osseous  structure,  and  by  plastic  matter 
that  the  probe  cannot  touch  it ;  or  the  sinus  may  be  so  tortuous  that  a  straight 
probe  cannot  follow  its  windmgs.  ^ 

But  there  is  other  important  information  obtainable  from  an  attentive 
Zt^U     "1  of  tl^e  sinuses.    It  is  with  reference  to  th 

fnvnS!  'l  •^^'"'"•"^  ^°^^lgi->        is  almost 

mvanably  caries-sometimes  simple,  in  other  cases  of  a  tuberculous  character 
hence  those  sinuses  that  indicate  the  existence  of  primary  disease  of  the  upper 
epiphysis  of  the  thigh-bone  prove  this  to  be  of  a  carious  nature  ;  whilst  on  the 
0  her  hand,  sinuses  occurring  in  the  pubic  region  and  by  Poupart's  ligament  are 
almost  invariably  dependent  on  the  presence  of  necrosed  bone-necrosis  hZl 
the  form  of  disease  that  affects  the  acetabulum  and  pelvic  bones 

5  Dislocation.-ln  the  advanced  forms  of  hip-disease,  dislocation  of  th 
head  of  the  thigh-bone  commonly  occurs,  and  may  arise  from  three  cius 
a.  The  joint  may  be  destroyed ;  the  capsular  ligament  having  given  ^ 


e 

causes, 
in 
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consequence  of  inflammatory  softening  and  ulceration,  and  the  head  of  the 
hone  being  thrown  out  of  tlie  cavity  by  the  action  of  the  suiTOunding  muscjes. 
r  Caries  Ld  partial  absorption  of  the  head  of  the  thigh-bone  may  have  aken 
place  so  t^at  Ho  longer  lus  up  the  cotyloid  cavity  ; 
!tth;sametimedestroyed,itshpsoutontothedorsum^n^^^^^^^^^^ 

may  sprout  up  from  the 
bottom  of  the  cavity, 
and  thus  tend  to  push 
the  bone  out  of  it ; 
and,  after  it  has  been  so 
extruded,  this  growth 
■svill  completely  fill  the 
acetabulum. 

The    occurrence  of 
dislocation   is,  in  the 
great  majority  of  cases, 
preceded  by  the  forma- 
tion of  abscess  in  and 
around  the  joint  ;  but 
in  some  instances  it 
happens  in  consequence 
a]3parently  of  the  sof- 
tening   of    the  liga- 
ments, the  head  of  the 
bone  being  thrown  out 
of     the  acetabulum 
wdthout  the  superven- 
tion of  abscess  or  any 
sign    of  suppuration. 
In  these  cases  a  false 

Fig.  333.-Acute  disease  of  Hip-joint  in  an  Adult    A^^^^  •  formed 

ioTsbl^^^-  "     '  upon  the  dorsum  ilii, 

where  the  head  of  the  bone  lodges.  When  it  is  lying  in  a  suppm-ating 
cavitv  it  will  always  be  found  to  be  in  a  carious  state,  and  then  no  atteinpt, 
or  at  most  an  imperfect  one,  is  made  at  the  construction  of  an  articulation 

Dklocation  takes  place  chiefly  in  the  femoral  variety  of  the  disease,  in  which 
the  head  of  the  thigh-bone  is  more  or  less  destroyed,  and  the  acetabulimi  is 
fiUed  with  fibro-plastic  deposit,  which  is  material  of  a  reparative  character 
developed  in  those  cases  in  which  the  lining  cartilaginous  sui-face  of  the  joint 
has  been  removed,  leaving  roughened  bone,  which  thus  ^^^^l^^^f.^^^f^; 
formation  of  this  material  is  interesting,  ob  shomng  the  possibihty  of   epau-  m 
the  acetabulum  when  it  is  only  secondarily  aftected.    I- the  ^^^^ 
the  position  of  the  head  of  the  bone  is  more  uncertam.    In  some  cases  it  is 
^sloS  iLn  the  dorsimi  ilii ;  in  other  instances,  the  head  of  the  bone  is  no 
ZoToToi  the  cotyloid  cavity  ;  but  this,  bemg  carious,  and  ^ecommg  a 
ttTerforated,  may  allow  the  upper  end  of  the  thigh-bone  to  shp  into  the 

't'^ctL.  may  occur  either  with  or  without  previous  ^^^^^^^J^^ 
joint  have  suppurated  and  the  head  of  the  bone  }\'^^:'''r\Zt^^^lZ ^^^^ 
false  joint  imvy  eventually  form,  or  osseous  anchylosis  m  a  moie  oi  le  a^^^^^^ 
position  take  place.    If  Uie  head  of  the  bone  contmue  m  the  acetabulum 
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without  suppuration,  osseous  anchylosis  may  ensue  with  but  little  shortenijig 
of  the  limb. 

Pathology. — It  is  not  often  that  the  opportunity  presents  itself  of  examining 
a  hip-joint  in  the  earlier  stages  of  coxalgia,  before  complete  disorganisation  of 
the  joint  has  taken  place.  The  foUowdng  were,  however,  the  appearances  that 
were  found  in  a  child  about  eight  years  of  age,  who  died  in  the  hospital  of 
pneimionia,  and  whose  body  was  carefully  examined  by  Dr.  Wilson  Fox.  The 
disease  of  the  hip  had  only  existed  about  six  weeks. 

The  joint,  which,  including  the  acetabulum  and  capsule,  was  removed  entire, 
contained  a  considerable  quantity  of  dii'ty  yellow  pus.  The  ligamentum  teres 
was  flattened  and  covered  with  spots  of  yellow  lymph  ;  it  was  much  softened, 
so  as  to  tear  with  the  greatest  ease.  The  synovial  membrane  was  generally 
greatly  thickened,  intensely  injected,  of  colour  varying  from  bright  red  to 
dull  orange,  and  covered  by  spots  of  yellow  lymph.  The  cartilage  lining  the 
acetabulimi  appeared  to  be  healthy,  except  just  around  the  insertion  of  the 
ligamentum  teres,  where  it  was  softer  and  more  gelatinous  looking  than 
normal  for  about  one  to  two  Lines.  The  cartUage  incrusting  the  head  of  the 
femnr  appeared  at  first  sight  to  be  entirely  unaflected. 

Osseous  structures. — On  making  a  vertical  section  through  the  acetabulum, 
and  the  head  and  neck  of  the  femnr,  the  following  appearances  presented 
themselves.  The  great  trochanter  was  almost  entirely  unossified,  with  the 
exception  of  a  point  in  its  centre,  and  its  comiection  to  the  bone  was  weak 
;  and  easily  torn  asimder.  The  epiphysis  of  the  head  was  completely  ossified  ; 
the  line  of  junction  being  stiU,  however,  marked  by  a  band  of  bluish  and 
very  hard  cartilage,  which  extended  for  about  three  lines  on  each  side  across 
the  bone.     In  the  centre  of  this,  extending  both  into  the  epiphysis  and 

■  diaphysis,  was  an  eburnated  portion  of  bone,  yellow,  hard,  dense,  and  com- 
pact, these  peculiarities  being  moSt  marked  in  the  portion  belonging  to 

I  the  diaphysis.  In  both  parts  this  mass  contrasted  strongly  in  colour  and  in 
I  consistence  with  the  reddened  cancellous  tissue.    The  incrusting  caitilage, 

■  though  generally  appearing  healthy  externally,  could  now  be  seen  to  be  a 
.  good  deal  worm-eaten  internally,  and,  indeed,  destroyed  at  one  or  two  points. 
1  Where  the  mass  of  hard  bone  came  near  the  surface,  the  reflexion  of  the 
j  synovial  membrane  was  destroyed. 

Below  this,  in  the  neck  and  the  upper  part  of  the  shaft,  the  cancellous  tissue 
» was  very  lax,  the  walls  being  very  thin,  and  the  mediilla  filling  them  extra- 
ordinarily red.  The  meduUa  at  the  commencement  of  the  medullary  canal, 
..  about  one  inch  and  a  haK  below  the  trochanter,  was  exceedingly  red  and  vascular. 
I  Occupying  many  spots  of  the  canceUous  tissue,  and  also  one  or  two  of  the 
r  reddened  medulla,  were  many  Uttle  masses  of  the  size  of  millet-seeds,  looking 
1  like  transparent  cartilage,  hard  and  resisting,  yielding  no  juice,  not  breaking 
idown  at  all  easily  under  the  finger,  torn  with  difficulty  by  the  needle,  and 
'When  torn  showing  great  numbers  of  nuclei  and  fibres.  They  pei-vaded  the 
(Whole  bone,  and  were  also  formed  in  the  acetabulum,  but  in  smaller  numbers. 
>Some  of  them  could  easily  be  enucleated  where  the  medulla  was  soft,  others 
could  only  be  separated  with  difficulty  from  the  cancellous  bone. 

From  this  account  it  is  easy  to  perceive  that  the  disease  was  tuberciilous  in  its 
character  ;  that  it  commenced  in  the  osseous  structures,  chiefly  of  the  femur  • 
and  that  it  secondarily  implicated  the  soft  articular  structures. 

Arthritic  Coxalqia.— The  arthritic  form  of  hip-joint  disease  may  com- 
ranence  in  any  of  the  soft  structures  of  the  joint ;  in  the  capsule,  the  synovial 
imembrane,  the  cartilages,  or  the  round  ligament.  These  are  alone  primarily 
aaffected,  usually  with  acute  inflammation  presenting  the  characters  of  arthritis 
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in  other  joints,  and  tlie  disease  generally  continues  limited  to  these  structures 
throughout.  Aston  Key  beUeved  that  the  round  ligament  was  very  frequently 
the  starting-point  of  inflammation  of  the  hip-joint,  and  other  Surgeons  have 
referred  its  origin  to  each  of  the  other  structures  mentioned.  Without  denying 
the  possibiUty  of  disease  sometimes  commencing  in  the  ligaments,  iUustrative 
of  Vhich  we  have  a  beautiful  model  in  the  Museum  of  University  CoUege,  I 
believe  that  it  more  frequently  appears  first  in  the  cartilage  incrusting  the  head 
of  the  thigh-bone  ;  for,  though  it  is  extremely  diflacult  to  prove  this,  opportu- 
nities of  dissecting  this  form  of  hip-disease  in  its  early  stages  being  very  rare, 
yet  the  symptoms  that  attend  it  so  closely  resemble  those  accompanying  the 
diseases  of  the  articular  cartilage  in  other  jomts,  that  it  is  difiicult  not  to  infer 
that  tliis  may  be  the  case  in  the  hip. 

Symptoms.— In  this  form  of  the  disease  the  patient  is  seized  ^vith  signs  of 
acute  inflammation  of  the  joint,  coming  on  rather  rapidly,  and  with  great 
constitutional  disturbance  and  pyrexia.    The  pain  in  the  joint  in  these  cases  is 
of  the  most  excruciatmg  character,  accompanied  by  spasms  and  twitchings  of 
the  limb,  and  marked  by  nocturnal  exacerbations.    The  suffering  is  so  intense, 
that  the  patient  cannot  bear  the  slightest  movement  of  the  limb  ;  a  fit  of 
coughing,  the  weight  of  the  bed-clothes,  or  the  shaking  of  the  bed  by  a  person 
leaning  against  it,  Avill  give  rise  to  the  most  intense  agony ;  and  in  the  intervals 
of  his  suflering  the  patient  is  in  constant  fear  of  a  return  of  the  pain,  to  which 
he  looks  forward  with  much  anxiety.     In  these  cases  the  limb  is  everted, 
abducted,  perfectly  helpless,  and  motionless  :  the  nates  will  be  found  flattened, 
and  there  is  usuaUy  some  fulness  about  the  anterior  part  of  the  joint,  under  the 
pectmeus  muscle,  or  to  its  outer  side,  above  the  trochanter.    There  is  also 
sometimes  true  elongation  of  it,  in  consequence  of  the  capsule  becoming 
distended  \vith  fluid,  and  pusliing  the  head  of  the  bone  downwards.  On 
measurmg  the  limb,  in  order  to  ascertain  its  true  length,  it  is  necessary  to 
examine  the  two  together,  and  to  place  the  sound  in  exactly  the  same  position 
as  the  diseased  one  ;  unless  this  be  done,  error  wUl  very  probably  creep  in,  for, 
on  measuring  the  lower  extremity  from  the  anterior  superior  iliac  spine  to  the 
lower  border  of  the  patella  or  the  iimer  ankle,  it  will  be  found  to  be  of  greater 
length  when  adducted  or  extended  than  when  abducted  or  bent. 

In  some  cases  the  distension  of  the  capsule  with  synovial  fluid,  as  the  result 
of  the  inflammation  in  the  joint,  may  be  so  great  as  to  lead  to  its  rupture,  and 
to  the  sudden  dislocation  of  the  head  of  the  bone  on  to  the  dorsum  ilii,  ^\-ith 
great  pain  and  much  shortening  ;  this,  however,  is  of  very  rare  occurrence,  the 
dislocation  seldom  taking  place  until  after  abscess  has  fonned  Avithin  the  joint, 
and  the  articulation  has  been  thus  destroyed. 

Results.— In  this,  the  acute  form  of  hip-disease,  various  terminations  may 
take  place  ;  the  result  depending  greatly  upon  the  constitution  of  the  patient, 
and  on  the  manner  in  which  the  affection  is  treated.  Under  the  most  favour- 
able circumstances,  as  the  inflammatory  action  is  subdued,  the  disease  falls  into 
the  subacute  condition,  and  recovery  graduaUy  but  very  slowly  takes  place, 
with  a  limb  that  continues  somewhat  stifl'  and  partially  anchylosed,  as  weU  as 
wasted  and  somewhat  shortened  fi'om  disuse.  Sometimes,  complete  anchylosis 
occurs  without  the  previous  formation  of  abscess.  In  other,  and  the  majority 
of  instances,  abscess  forms,  and  then  the  patient  may  either  be  worn  out  by  the 
continued  irritation  of  diseased  bone,  or  by  the  profuseness  of  the  discharge  ; 
or,  great  shortening  taldng  place  either  by  the  absolution  of  the  head  ol  the 
bone,  or  its  dislocation  out  of  the  acetabulum,  the  cavity  of  the  abscess  may 
ultimately  contract,  the  carious  portions  of  bone  exfoUate,  and  the  sinuses  close 
after  years  of  suffering.    In  the  most  favourable  cii-curastances,  when  once 
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the  joint  has  been  acutely  inflamed,  a  year  or  two  will  elapse  before  the  patient 
can  use  his  limb  with  any  degree  of  security.  The  safety  of  the  patient 
depends  in  a  gi'eat  measure  on  preventing  the  occurrence  of  suppuration.  If 
the  constitution  be  very  strimious  this  can  rarely  be  done  ;  but,  if  it  be  toler- 
ably healthy,  the  disease  may  be  prevented  from  passing  on  to  this  stage,  and 
then  the  patient  may  recover  with  an  useful,  thougli  somewhat  stiff  and  crippled 
limb.  If  suppiu-ation  occur-,  it  is  very  seldom  that  an  adult  patient  recovers, 
hectic  and  exhaustion  speedily  carrying  lum  off.  The  lives  of  children  may^ 
however,  be  saved  even  rmder  these  circmnstances  ;  but  they  will  be  left 
permanently  lamed. 

Acetabular  Cosalgia.— In  the  acetabular  form,  the  disease  originates  in 
the  pelvic  bones,  and  the  articulation  and  head  of  the  thigh-bone  are  only 
secondai-ily  involved.  The  disease  of  the  pelvic  bones  has  more  of  the  character 
of  necrosis  than  of  caries  ;  but  the  two  morbid  conditions  are  in  many  cases 
co-existent,  the  acetabulimi  being  carious,  whilst  the  rami  of  the  pubes  and 
ischium  are  necrosed.  The  soft  articular  structures  speedily  become  disor- 
ganised ;  the  cartilage  incrusting  the  head  of  the  thigh-bone  is  Absorbed  ;  the 
femoral  head  itself  becomes  eroded  rather  than  carious  ;  but  the  disease  does 
not  extend  into  the  neck  or  trochanters. 

This  form  of  hip-joint  disease  is  more  common  in  adults  than  any  other 
variety. 

The  Symptoms  are  usually  obscure  in  the  early  stages,  but  become  very 
imequivocal  as  the  disease  advances.  There  is  pain  around  the  hip  rather  than 
in  the  joint  itself ;  this,  however,  becomes  tender  on  pressure,  and  the  patient 
cannot  bear  on  the  limb,  but  no  alteration  takes  place  in  its  length,  although 
it  becomes  greatly  wasted.  Abscess  invariably  forms,  perhaps  at  first  within 
the  pelvic  cavity  ;  but  it  soon  presents  externally.  Sometimes  it  passes  down 
by  the  side  of  the  rectimi,  or  through  the  sciatic  notch  to  the  gluteal  region  ; 
but  generally  it  points  near  the  pubes,  imder  Poupart's  ligament.  Hectic 
comes  on  ;  the  sufferings  are  greatly  increased ;  and  death  from  exhaustion 
speedily  ensues  in  this,  which  is  by  far  the  most  fatal  form  of  hip-disease.  In 
cases  of  this  form,  dislocation,  though  it  is  met  with  now  and  then,  rarely  takes 
place.  Sometimes,  however,  the  destruction  of  the  acetabulum  is  so  extensive 
that  the  head  of  the  thigh-bone  penetrates  it,  and  passes  into  the  pelvic  cavity. 
Dislocation  is  most  frequent  when  the  disease  has  destroyed  the  head  of  the 
bone  ;  so  that,  the  head  being  no  longer  present,  no  impediment  is  offered  to 
the  action  of  the  muscles  around  the  joint,  and  the  bone  at  length  sHps  froin 
its  position  in  the  cavity  of  the  acetabulum. 

Femoral  Coxalgia.— In  the  femoral  form  of  coxalgia,  the  morbid  action 
commences  in  the  upper  epiphysis  of  the  thigh-bone.  The  progress  of  this 
variety  of  coxalgia  is  very  insidious ;  its  symptoms  are  by  no  means  prominent  ; 
it  generally  occurs  in  young  children,  and  is  usually,  I  believe,  of  tubercular 
origin.  In  it  the  yellow,  somewhat  soft,  friable  matter  fills  up  the  cancelli  of 
the  head  and  neck  of  the  thigh-bone,  resembling,  and  indeed  being  identical 
with,  tubercular  deposit  in  other  organs.  This  form  of  coxalgia  is  accompanied 
inevitably  by  the  formation  of  abscess  in  the  soft  parts  around  the  joint, 
commonly  on  the  outside  of  the  thigh,  ahd  in  the  gluteal  region  ;  the  articular 
surfaces  are  eventuaUy  destroyed,  and  the  head  of  the  bone  becomes  carious  and 
is  displaced,  leading  to  shortenmg  and  distortion  of  the  Hmb  ;  the  disease  very 
generally  terminates  in  death  from  exhaustion  and  hectic. 

Symptoms.— The  disease  usually  commences  in  a  very  insidious  manner 
It  assumes  a  subacute  character,  and  is  chiefly  met  with  in  young  cliildren. 
The  first  symptom  that  usually  attracts  attention  is,  that  tlie  child  limps 
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.  T      1   m;r.,r  inrmTiinEr  manner :  lie  does  not  stand  fimily 

and  walks  m  a  peculiar  shuffling,  liopping  md.u  , 

upon  bet.  feet,  .ut  rests  on  tl.  -  o^^^^^^^^  ^ 

1  tTd-  so'in~Sc^  sUgtr^exed  upon  t.e  t.igh  wit.  tire  ki.ee 
everted   ^^m^^^'  ti  Shorter  than  the  other.    Tins  shortening,  how- 

Te  ^  a~t  Td  nofrLl;  for  on  laying  the  child  on  its  hack,  it  will 
Te  foxmd  Ethe  pelvis  is  placed  obliquely  ;  the  anterior  supenor  spine  on 
the  afected  s  deheing  raised  to  a  higher  level  than  that  on  the  sound  one, 
Ind  at  the  same  tLe  turned  somewhat  forwards.     Measurement  of  the 
l^b  &U  this  point  to  the  ankle  will  show  that  there  is  no  alteration  in  its 
rgth    The  ohHqmty  of  the  pelvis,  wMch  is  of  very  early  occui-rence  m 
leased  hip,  is  owiig  to  the  child  lifting  the  foot  off  the  ground  m  order  to 
avdd  pressure  on  it  in  walking  or  running  ;  and  in  doing  this      -  o^iged 
to  raise  not  only  the  limb,  but  the  corresponding  side  of  the  pelvis,  iliis 
a;ra-t  shortelg  wUl  commonly  give  place,  after  keeping  the  ch^  m  bed 
?or  a  few  days,  to  a  simulated  elongation  of  the  limb  ;  the  pelvi.  on  he 
affected  side 'd;scending  below  its  natural  level    At        ^^'^^e  ^v 
these  symptoms  are  noticed,  the  child  usuaUy  complams  of  pam  ^  j^^^P'. 
especiallv  on  pressing  over  the  pectineus  muscle,  or  behmd  the  trochanter , 
Ms  T  rifed  by  standing,  walking,  or  any  attempt  to  bear  upon  the 
SSt    aMuction  aL,  and  rotation  of  the  limb  outwards,  are  particula^y 
paTii^l   and  any  concussion  of  it,  as  by  striking  the  heel  or  k^ee  .saU 
S^^'in:;-easethe  sxiffermg.    At  this  stage  of  the  disease,  patient^ 
often  refer  to  the  knee  rather  than  the  hip  as  the  seat  of  pam,  and  a  careless 
sSgeon  ^^^^^  be  misled  and  treat  the  wrong  joint ;  the  more  so,  as  there 
?s^S  uu^^quently  a  good  deal  of  cutaneous  sensibility  about  the  mner  side 
of  tt  wlint     This  pain  appears  to  be  seated  in  the  obturator  nerve; 
the  articular  branch  of  which,  sent  to  the  hip-joint,  becoming  implicated  m 
he  tee  co^unicates  a  radiating  pain  that  is  felt  at  the  extremity  of  he 
on.  TeL  ndSTl^ranch  which  is  distributed  to  the  knee.    On  turnmg  the 
Sid  n^on  its^face  it  will  be  observed  that  the  -^es  -  ^nie^^^^^^^^^^^^ 
tPTiPd  the  fold  bein-  in  a  great  measui-e  obhterated  ;  and,  li  it  be  a  lemaie, 
the  vUa  on  the  a^tcted  side  will  be  seen  to  be  placed  at  a  lower  level  than  on 

'"^AsTe  Tease  advances,  abscesses  may  form  at  any  part  in  the  ^icmity  of 
the  iott.     They  most  commonly  occur  under  the  glutei  miscles  ;  bu^ 
omeCes  at  thJanterior  part,  xmder  the  pectineus  -^^^^^-^^^l^^^Z 

The  different  positions        J^^^^t.^^^^^  action  brought  to 

complaint  are  evidently  due  to  ^1*;;^^;°^^^™      ^^^ernal  rotators,  which  are 
bear  upon  it.     In  the  early  stag^  the  ^-^^^^       ^^^^^^  ,f 
in  close  relation  with  the  jomt,  ^^^^^^^^  ^.L^  are  exposed  by  the 

matory  action  to  them,  or  by  the  pressure  to  -l'-^  ^^^^  the 
distended  capsule  ;  and  hence,  these  ^^^-S/f  "  by 

limb  is  everted,  at  the  same  time  tha  it  ^«  f  g^^^^^  ^^^^^^^  ^3  the  disease 
the  initation  to  which  the  psoas  /^^^Xr  fS  deg^^^^^  absorp- 
advances  these  muscles  become  wasted,  J^^lJ^'l^J.,,,,^  and  aroimd 
tion,  or  disintegration,  by  the  formation  of  abscesses  lus 
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Fig.  335.— Carious 


Fig.  334.— Chronic  Disease  of  Hip  joiut. 


them ;  hence,  the  action  of  the  adductor  muscles  being  no  longer  coimter- 
balanced,  the  limb  is  drawn  upwaixls  and  forwards,  and  turned  inwards 
(Fig.  334). 

The  shortening  of  the  limb  may  arise,  in  very  chronic  cases,  from  general 
atrophy  of  the  member, 
consequent  upon  disuse  ; 
and  this,  no  doubt,  in  all 
instances  iifter  a  time 
influences  its  condition. 
Most  conunonly,  however, 
shortening  occiu's  from 
absorption  of  the  head  of 
the  bone,  which  is  usually 
at  the  same  time  dislo- 
cated upon  the  dorsum  of 
the  Hium.  In  these  cases, 
the  remains  of  the  dis- 
located head  can  be  felt 
through  the  thin  and 
"weakened  muscles  in  its 
new  situation,  and  in  other      ^     .^^^  ^^^^ 

:  instances  may  be  foimd  Head  of  Thigh-bone 
•  I   .        J.         \.  r       s^ter  Excision, 

lying  at  the  bottom  of  a 

cavity  in  a  carious  state 

(Fig.  335). 

Prognosis  of  Hip- Joint-Disease.— The  prognosis  in  cases  of  diseased 
hip  must  be  regarded  from  two  points  of  view— 1,  as  concerns  the  Life  of  the 
.Patient;  2,  as  to  the  Utilitij  of  the  Limb  that  will  be  left. 

1.  ii/e.— Disease  of  the  hip-joint,  and  of  the  contiguous  osseous  structures, 
lis  dangerous  to  life  in  proportion  to  the  abundance  and  the  long  continuance 
of  the  suppuration  ;  and  this  is  dependent  partly  on  the  patient's  constitution, 
but  cluefly,  and  m  the  first  degree,  on  the  extent  and  nature  of  the  osseous 
;  disease.  In  the  arthntic  form  of  coxalgia,  suppuration  is  often  prevented  by 
rrest  and  appropriate  treatment;  and  when  this  is  the  case,  the  patient  wiU 
lUsuaUy  recover.  K  suppuration  take  place  in  cases  of  this  kind,  recovery 
■J  need  not  be  despaired  of;  but  convalescence  wiU  be  greatly  protracted.  In 
-  such  cases  much  will  depend  on  the  patient's  constitution.  If  that  be  highly 
^scrofidous,  tuberculisation  in  other  organs,  more  particularly  in  the  hmgs  or 
.  spme,  may  very  probably  take  place,  and  destroy  life. 

When  the  bones  that  enter  into  the  composition  of  and  that  surround 
the  hip-jomt  are  diseased,  the  case  at  once  assumes  a  much  graver  aspect. 
■Some  Surgeons  are  of  opinion  that  if  caries  exist  the  patient  must  die  In 
•ithis  doctrine  I  cannot  concur.    I  believe  that  much  wiU  depend  on  the 
situation  and  extent  of  the  caries,  and  on  the  question  whether  it  be 
primary  and  tuberculous,  or  secondary  to  disease  of  the  soft  joint-structures. 
In  the  latter  case  the  head  of  the  bone,  denuded  of  its  incrusting  cartilage, 
softened  and  canous  upon  the  surface,  may  be  thrown  on  to  the  dorsum 
ilii ;  profuse  and  long-continued  suppuration  will  ensue,  yet,  under  good 
land  careful  management,  and  without  operation,  I  have  in  some  instances 
leeen  recovery  take  place. 

In  those  cases  in  which  the  disease  is  primarily /mora?,  and  dependent  upon 
Ituberculosis  of  the  head  of  the  thigh-bone,  the  prognosis,  if  the  case  be  not 
wubjected  to  operation,  is  very  unfavourable.    Here  we  have  a  form  of  caries 
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in  wMcli  tliere  is  no  prospect  of  spontaneous  cure  ;  and  the  patient  will  be 
worn  out  by  hectic,  induced  by  the  long-continued  and  irremediable  suppu- 
ration resulting  from  the  irritation  excited  by  the  dislocated  and  carious 
femoral  head  in  the  gluteal  region. 

The  condition  of  the  pelvic  hones  is  one  that  more  materially  than  any  one 
other  circumstance  influences  the  prognosis  in  cases  of  coxalgia.  When  the 
acetabulum  alone  of  these  bones  is  affected,  the  prognosis  -will  turn  upon 
whether  this  acetabular  disease  be  primaiy  or  secondary.  If  it  be  primary, 
intrapelvic  abscess  will  probably  form,  pointing  above  Poupart's  ligament; 
and  whether  the  head  of  the  thigh-bone  be  dislocated  or  not,  I  believe  that 
death  must  necessarily  ensue,  imless  the  diseased  osseous  structures  be  excised. 
If  it  be  secondary  to  disease  of  the  head  of  the  thigli-bone,  in  which  the 
primary  mischief  has  developed,  the  condition  of  the  acetabulum  need  not 
seriously  affect  the  prognosis.  In  these  cases  the  head  of  the  bone  becomes 
dislocated,  and  this  very  displacement  is  the  first  step  towards  the  cure  of  the 
disease  in  the  acetabulum.  The  surface  of  this  cavity,  which  is  roughened, 
and  deprived  of  its  incrusting  cartilage,  speedily  becomes  covered  by  plastic 
exudation.  This  undergoes  fibroid  transformation ;  and  in  the  course  of  a 
short  time  the  whole  cavity  becomes  fiUed  np  by  a  dense  elastic  fibroid 
"rowth  which  is  iu  fact  the  medium  of  repair  of  the  diseased  and  disused 
acetabular  cavity. 

When  the  morbid  action  extends  to  the  osseous  structures  aroimd  the 
acetabulum,  such  as  the  rami  of  the  ischiiun  and  pubes,  the  body  and  the 
tuberosity  of  the  ischium  and  the  upper  lip  of  the  acetabulum,  and  even 
the  dorsum  of  the  ilium,  the  disease  usually  partakes  more  of  the  nature  of 
necrosis  than  of  caries,  and  is  perfectly  incurable,  except  by  operation.  In 
such  extensive  pelvic  disease  as  this,  natural  means  are  quite  unable  to  effect 
a  cure,  and  the  patient  must  die  of  hectic  or  intercurrent  disease,  unless 
recourse  be  had  to  excision  of  the  head  of  the  thigh-bone  and  the  whole  of 
the  necrosed  and  carious  osseous  structures. 

2.  Utility  of  the  iimft.— This  ^dll  depend  chiefly  upon  the  form  of  the 
disease,  and  to  some  extent  upon  the  treatment  adopted.  When  the  coxalgia 
is  arthritic,  and  suppuration  has  not  taken  place,  anchylosis  of  a  more  or  less 
complete  form  AvilL  usually  ensue  ;  and  if  the  thigh  have  been  kept  m  the 
strai<^ht  position,  a  sufficiently  useful  limb  will  be  left,  but  sHghtly  shortened, 
and  possessing  free  compensating  movement  in  the  lumbar  spme,  enabling 
the  patient  to  swing  it  with  facility  as  he  walks. 

If  suppuration  have  taken  place,  and  the  head  of  the  bone  have  been 
absorbed  or  dislocated,  the  lijnb,  even  under  the  most  judicious  treatment, 
will  be  left  considerably  shortened,  weakened,  wasted,  and  more  or  less 
adducted  with  the  knee  carried  somewhat  forwards,  as  well  as  inwards,  and 
the  patient  walking  often  most  imperfectly  and  with  gi-eat  difficulty  on  the 

points  of  his  toes.  ^    ^  ^  . 

Diagnosis.— In  making  the  diagnosis  of  coxalgia,  care  must  be  taken  not 
to  confound  it  in  its  early  stages  with  an  ordinary  attack  of  rheumatism,  a 
mistake  that  not  unfrequently  happens.  The  alteration  in  the  shape  and 
position  of  the  limb,  the  obliteration  of  the  fold  of  the  nates,  and  the  limi- 
tation of  the  pain  to  one  joint,  wiU  usually  prevent  the  Surgeon  from 
falling  into  this  error.  With  disease  of  the  knee,  care  must  be  taken  not  to 
confound  hip-disease,  in  consequence  of  the  pain  in  the  early  stages  _  being 
commonly  referred  to  that  joint;  here  the  absence  of  any  positive  sign  of 
disease  about  the  knee,  and  the  existence  of  aU  the  signs  of  disease  in  the 
hip  that  have  ah-eady  been  noticed,  will  enable  the  Sm-geon  to  diagnose  the 
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true  seat  of  tlie  affection.  Lateral  curvature  of  the  sjnne,  accompanied  by 
neuralgic  tenderness  in  tlie  hip,  occasionally  gives  rise  to  apparent  shortening 
of  the  limb  with  pain  and  rigidity  ;  bnt  in  these  cases  the  existence  of  the 
spinal  affection,  the  superficial  nature  of  the  pain,  and  the  absence  of  increase 
of  suffering  when  the  joint  is  firmly  compressed,  or  of  painful  startings  at 
night,  will  indicate  the  true  natm-e  of  the  aftection.  Abscess  may  occasion- 
ally, though  rarely,  form  in  the  vicinity  of  the  hip  without  that  joint  being  ^ 
diseased.  Should  this  take  place  towards  the  anterior  aspect  of  the  articu- ' 
lation  imder  the  pectineus  muscle,  it  may,  by  its  pressiu-e  upon  the  obturator 
nerve,  occasion  pain  in  the  thigh  and  knee,  as  in  those  cases  in  which  the 
articulation  is  affected ;  here,  however,  the  sound  state  of  the  joint  at  its 
posterior  and  outer  part,  the  absence  of  all  obliquity  of  the  pelvis,  and  of 
the  other  signs  of  the  true  hip-disease,  vnll  enable  the  diagnosis  to  be  effected. 
The  diagnosis  from  sacro-iliac  disease  has  been  described  at  p.  225. 

Treatment. — The  treatment  of  disease  of  the  hip  must  be  conducted  with 
reference  to  the  form  of  the  disease,  the  acuteness  of  the  attack,  and  the 
severity  of  the  local  and  constitutional  symptoms.  In  all  cases  this  affection 
must  be  managed  in  accordance  with  those  general  principles  that  guide  us  in. 
the  treatment  of  inflamed  joints. 

It  is  of  especial  importance  to  adopt  early  measures.  If  we  wish  to  prevent 
the  occurrence  of  suppuration,  dislocation,  or  anchylosis,  the  child  must,  on  the 
supervention  of  the  earliest  symptoms  of  impending  mischief  about  the  joint, 
be  put  rmder  proper  constitutional  treatment,  and  complete  rest  of  the  limb 
miist  be  secured  by  a  well-fitting  leather  splint.  By  early  attention,  a  cure 
may  be  effected  ;  whereas,  if  the  case  be  neglected  in  its  first  stages,  the 
utmost  the  Surgeon  can  do  is  to  save  the  life  of  the  patient  ;  the  limb 
invariably  falling  into  a  shortened,  withered,  and  distorted  condition. 

When  the  disease  is  of  the  acute  Arthritic  kind,  the  patient  must  of  course 
be  kept  in  bed,  and  absolutely  at  rest,  and  be  treated  with  calomel  and 
opium,  freely  administered,  having  a  full  dose  of  an  opiate  at  night,  in  order 
to  prevent  the  painful  startings  of  the  limb.    The  inflamed  joint  should  be 
leeched,  or,  if  the  patient  can  bear  it,  ciipping-glasses  may  be  applied  near  the 
trochanter ;  it  must  also  be  comfortably  arranged  upon  pillows,  so  as  to  be 
kept  in  as  easy  a  position  as  possible  ;  and  great  rebef  will  be  afforded  to  the 
patient  by  the  application  of  hot  poppy-fomentations.    When  the  inflam- 
matory action  has  been  somewhat  subdued,  the  joint  may  be  conveniently 
fixed  by  means  of  a  leather  splint  or  the  starched  bandage.    Of  the  two,  I 
prefer  the  starched  bandage,  as  being  more  easily  applied,  and  forming  a 
better  fitting  and  more  secure  casing  to  the  limb.    In  applying  it,  the  limb 
should  be  bandaged  from  the  toes  upwards,  and  well  padded  about  the  knee 
with  cotton  wadding,  and  the  bandage  should  be  carried  in  repeated  turns 
round  the  hip  and  body  in  the  form  of  a  spica  ;  at  the  posterior  part  of  the 
hip  it  should  be  strengthened  with  a  piece  of  pasteboard  lined  with  calico, 
sufficiently  long  to  extend  do-\vn  the  whole  of  the  back  of  the  thigh  to  below 
the  knee,  so  as  to  support  that  joint  also.    It  is  of  much  importance  to  do 
this,  as  otherwise  the  hip  cannot  be  kept  immovable.    In  applying  this,  or 
any  other  apparatus,  in  the  more  acute  form  of  the  disease,  the  patient  will 
commonly  require  to  have  chloroform  administered,  as  the  pain  occasioned 
by  the  necessary  movements  would  otherwise  be  too  severe  to  be  borne. 
After  the  starched  bandage  has  well  set,  a  trap  may  be  cut  in  it  opposite 
any  part  of  the  joint  to  which  it  may  be  thought  necessary  to  make  appli- 
cations ;  and  the  perineal  aspect  of  the  apparatus  must  be  well  lined  and 
covered  mth  oiled-silk,  so  as  to  prevent  its  being  injuriously  soiled.  In 
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this  way  the  limh  maybe  immovably  fixed  in  a  proper  position  by  a  light 
and  firm  apparatus,  which  will  seldom  require  to  be  changed  dunng  the 

treatment  of  the  case.  ,  -u  i. 

When  the  disease  has  fallen  into  a  somewhat  chronic  condition  or  has  been 
from  the  fii'st  of  the  subacute  or  iTemoraZ  variety,  a  different  and  less  active 
line  of  treatment  requires  to  be  pursued.    In  such  cases,  rest  and  perfect 
immobility  by  means  of  the  starched  bandage  or  leather  sphnt,  are  indis- 
pensable ;  in  conjunction  with  these,  the  employment  of  counter-irritants, 
more  particularly  the  caustic  issue,  wiU  be  attended  with  great  advantage  ; 
the  issues  may  readily  be  applied  tlii-ough  traps,  cut  in  the  apparatus  behind 
the  trochanter,  and  at  the  forepart  of  the  joint  opposite  the  pectineus  muscle- 
At  the  same  time,  a  course  of  moderate  alteratives  and  tonics  conjomed  will 
be  found  most  advantageous.    To  cliildren,  a  powder  composed  of  a  grain  of 
mercury  and  chalk,  two  grains  of  carbonate  of  soda,  and  three  of  rhubarb, 
with  or  without  half  a  grain  of  quinine,  may  be  administered  tvdce  a  day.  To 
adults,  the  bichloride  of  mercury  in  smaU  doses,  with  sarsapariUa  or  bark,  will 
be  found  most  useful.  This  alterative  plan  must  be  persevered  in  for  a  sufficient 
length  of  time ;  and,  as  the  symptoms  of  inflammatory  action  subside,  and 
those  of  strumous  disease  manifest  themselves  more  unequivocally,  cod-liver 
oil,  with  the  iodide  of  potassium  or  of  iron,  may  be  advantageously 

substituted,  .  .  , 

DurincT  the  whole  of  the  treatment,  the  general  health  requires  careful 
supervision.  The  diet  must  be  attended  to,  and  should  be  as  nutritious_  as 
possible  ;  the  state  of  the  bowels  regulated  ;  the  skin  kept  in  good  action  with 
a  flesh-brush  ;  and  the  patient  should  reside  in  weU-ventHated  apartments 
It  will  very  generally  be  found  that  the  Uver  is  peculiarly  apt  to  get_  out  oi 
order  in  this  disease,  the  patient  becoming  jaundiced  and  feverish  ;  this  com- 
pHcationmust  be  treated  on  general  principles.  As  the  health  improves,  a 
change  to  the  seaside  will  be  attended  with  great  advantage  ;  and  the  patient 
may  be  aUowed  to  move  about  on  crutches,  having  the  foot  suspended  m  a 
sling,  as  in  the  case  of  fractured  tliigh.  In  such  circumstances  the  best 
resiSt  that  can  usually  be  looked  for  is  a  stiff  joint  ;  but,  even  if  this  form,  the 
patient's  condition  will  be  far  from  unfavourable,  for  the  want  of  movement  m 
the  hip  becomes  comiterbalanced  by  the  greatly  increased  mobility  oi  the 
lumbar  vertebrse,  enablmg  the  patient  freely  to  rotate  the  pelvis 

As  abscesses  form,  they  should  be  opened  eaxly  ;  no  good  results  from 
delaying  to  give  exit  to  the  pus,  which  only  spreads  more  widely,  disorgan- 
ising the  soft  structures.  Means  should  be  taken,  by  tonic  remedies  and 
nourishing  food,  to  keep  off  hectic.  If  dislocation  have  taken  place,  and 
the  limb  consequently  have  become  a  good  deal  shortened  or  deformed, 
being  perhaps  adducted  and  inverted  so  far  as  to  be  twisted  oyer  the  other, 
or  drawn  up  upon  the  abdomen,  much  maybe  done  to  lessen  the  deforimty 
by  putting  the  patient  under  chloroform,  bringing  down  the  hmb,  and  fixmg 
it  in  a  staxched  bandage.  Anchylosis  in  a  good  position  may  thus  be  some- 
times obtained,  and  the  patient's  condition  be  greatly  iniproved.  It  is  a 
Te  tion  whether  an  attempt  at  reduction  should  be  made  m  these  cases  of 
consecutive  dislocation,  as  it  is  very  rarely  that  it  would  prove  permanently 
r  ssful,  the  acetabulum  being  either  filled 

head  of  the  bone  so  diseased  and  lessened  in  size,  that  it        J  J*  ~ 
in  its  cavity  when  put  back.     Occasionally,  however, 
successfully  effected.    In  a  woman  under  my  care  at  '^'J^Kfiy^^^n 
spontaneous  dislocation  of  the  hip  of  about  a  mouth's  ^^7'^'       ^d  in 
was  effected  by  means  of  the  pulleys,  and  the  head  of  the  bone  leplaced  m 
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the  cotyloid  cavity,  where  it  remained  for  some  weeks  ;  becoming,  hoAvever, 
displaced  again  in  consequence  of  its  being  necessary  to  remove  a  bandage 
that  was  applied,  as  she  became  affected  with  inflammation  of  the  chest,  and 
could  not  bear  its  pressure.  If  anchylosis  be  likely  to  occur,  the  Surgeon 
must  endeavour  to  secure  it  with  the  limb  in  a  straight  position.  After  a  stiff 
joint  has  formed,  the  mobility  of  the  lumbal-  vertebras,  and  more  particularly 
of  the  lumbo-sacral  articulation,  will  be  found  to  be  gi-eatly  increased  ;  so 
that  at  last  the  patient  will  walk  with  little  inconvenience,  rotating  the  pelvis 
on  them.  If  the  anchylosis  be  not  osseous,  but  the  result  of  the  arthritic  form 
of  the  disease,  and  especially  if  the  head  of  the  bone  be  still  in  the  acetabulum, 
the  limb  may  be  sti-aightened  by  forcible  extension  and  rotation  under  chloro- 
foi-m,  and  the  heel  thus  brought  to  the  ground. 

Excision  op  the  Head  op  the  Thigh-bone  and  op  the  Hip-joint. — 
White  of  Manchester,  in  1769,  was  the  first  to  propose,  and  Anthony  White, 
of  the  Westminster  Hospital,  in  1821,  was  the  first  to  perform  this  operation. 
This  he  did  on  a  boy  about  eight  years  of  age,  who  had  suffered  from  disease 
of  the  hip-joint  for  three  or  four  years,  and  in  whom  the  carious  head  of  the 
thigh-bone  rested  on  the  dorsum  ilii.  White  removed  the  head  and  tro- 
chanters of  the  bone,  and  the  patient  recovered  from  the  operation,  dying 
of  phthisis  five  years  afterwards.  The  preparation  is  in  the  Museum  of  the 
College  of  Surgeons.  This  operation  was  repeated  by  Hewson  of  Dublin,  in 
1823  ;  and  then  seems  to  have  been  forgotten  in  Great  Britain  until  its  revival, 
in  1845,  by  Fergusson,  But  in  the  meanwhile  it  had  not  entirely  escaped 
the  attention  of  continental  Surgeons.  Oppenheim,  in  1829,  and  Seutin, 
in  1832,  excised  the  head  of  the  femur  for  gun-shot  injury  ;  and  in  1842, 
Textor  published  an  essay  on  the  subject.  Since  the  operation  was  revived 
by  Fergusson,  in  1845,  it  has  been  frequently  performed,  and  may  now  be 
looked  upon,  notwithstanding  the  violence  with  which  it  has  been  assailed, 
as  being  an  established  surgical  procedure  in  appropriate  cases. 

Cases  requiring  Operation. — Diseases  of  and  about  the  hip-joint  may,  so  far 
as  the  question  of  operation  is  concerned,  be  divided  into  two  great  classes — 
those  in  which  no  suppuration  takes  place,  however  acute  the  inflammation 
may  have  been  ;  and  those  in  which  abscess  forms. 

To  the  first  class  belongs  the  arthritic  variety  of  the  disease.  In  this  form 
of  coxalgia,  the  patient  commonly  recovers  with  a  stiffened  or  even  completely 
anchylosed,  though  useful  and  straight  Umb,  dislocation  of  the  head  of  the 
bone  not  having  occurred.  In  such  cases,  I  beKeve  that  excision  is  never 
needed  ;  at  least,  I  have  never  had  occasion  to  do  it,  nor  have  I  ever  seen  a 
case  that  seemed  to  me  to  justify  such  a  procedure. 

The  second  class  of  cases — those  in  which  abscess  forms — are  by  far  the 
most  numerous.  In  the  great  majority  of  these,  however,  the  head  of  the 
bone  is  the  part  chiefly  affected,  and  in  these  recovery  will  take  place  even- 
tually, under  properly  conducted  medico-surgical  treatment.  But  the  recovery 
in  such  cases  is  always  so  far  incomplete  that  the  limb  is  left  much  crippled, 
and  often  of  but  little  utility.  In  cases  of  this  kind,  after  years  of  suffering 
and  of  confinement  to  bed,  and  after  a  hard  struggle  for  existence,  we  find  the 
unfortunate  patient  left  eventually  with  a  limb  that  is  shortened  to  the  extent 
of  from  two  to  four  inches,  wasted  and  adducted,  with  a  projecting  deformed 
hip  seamed  with  cicatrices  ;  the  remains  of  the  upper  epiphysis  of  the  thigh- 
bone being  dislocated  from  the  acetabulum,  and  adherent  to  the  dorsum  ilil 
by  firm  anchylosis.  The  limb  is  unable  to  support  the  body,  and  cannot  be 
extended,  noT  can  the  sole  of  the  foot  be  fimdy  planted  on  the  ground  ;  but 
the  leg  is  to  a  certain  extent  useful  in  progression,  the  patient  using  it'  as  a 
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kind  of  paddle  to  push  himself  on  with,  as  he  limps  ou  the  pomt  of  the  toes. 
In  these  cases,  it  is  interesting  to  observe  how  nature  compensates  for  tlie 
loss  of  all  abduction  and  rotatory  power  in  the  hip  by  giving  an  extremely 
increased  degree  of  mobility  to  the  lumbar  vertebra  ;  so  that  the  patient,  in 
walking,  swngs  the  pelvis  from  these,  and  tlius  in  a  great  degree  makes  up  for 
the  loss  of  the  natui-al  movements  in  the  coxo-femoral  articulation. 

But  though  recovery  takes  place  eventually  in  the  great  majority  of  cases 
of  coxalgia  that  have  even  advanced  to  suppuration,  yet  in  some,  and  not  a 
few  instances,  the  patient's  constitution  becomes  iinec[ual  to  the  drain  imposed 
upon  it,  and  fatal  hectic  eventually  supervenes.    The  fatal  result  is  the  direct 
consequence  of  the  wasting  and  exhausting  influence  of  the  long-continued 
discharge  of  pus  from  masses  of  carious  or  necrosed  bone,  too  extensive  or 
too  deeply  seated  to  be  eliminated  by  the  natural  actions  of  the  part.    It  is 
in  such  cases  as  these  that  conservative  surgery  steps  in,  and  endeavours  to 
save  the  patient's  life  by  the  removal  of  the  morbid  cause  that  keeps  up  the 
discharge  which  is  wasting  it  away.    The  object  here  is  simply  to  save  life 
by  the  removal  of  diseased  bone.    For  the  same  reason— the  preservation  of 
life  from  hectic— that  the  Surgeon  amputates  in  an  extreme  case  of  suppu- 
rating disorganisation  of  the  knee-joint,  he  excises  in  an  extreme  case  of 
disorganisation  of  the  osseous  structures  that  enter  into  the  formation  of  the 
hip-joint :  amputation  is  here  too  formidable  a  proceeding  to  be  undertaken, 
and  yet  the  removal  of  the  diseased  bone,  the  irritation  and  suppuration  from 
which  is  rapidly  destroying  the  patient,  is  an  imperative  necessity.  And 
here  it  is  impossible  not  to  be  struck  with  the  strange  inconsistency  of  those 
Surgeons  who,  looking  upon  caries  of  the  bones  entering  into  the  conformation 
of  the  hip-joint  as  necessarily  fatal,  yet  condemn  as  improper  the  only  means 
of  saving  the  patient's  life— viz.,  the  excision  of  the  diseased  osseous  structures 
—and  blame  others  for  performing  an  operation  which  has  saved  the  Uves 
of  numerous  patients  affected  by  a  disease  wliicli  they  themselves  have  declared 

to  be  incurable.  .  n  . 

The  Femoral  coxalgia  is  that  form  of  the  disease  that  is  most  amenable  to 
operation.  In  severe  and  extreme  cases  of  this  variety  of  hip-jomt  disease, 
the  upper  epiphysis  of  the  thigh-bone  will  be  found  lying  in  a  state  of  caries 
on  the  dorsum  ilii,  in  a  suppurating  cavity,  with  sinuses  leadmg  do^^^l  to  it. 
The  pelvic  bones  are  sound  ;  the  acetabulum  is  filled  by  fibro-plastic  matter 
of  a  reparative  character,  though  possibly  it  maybe  slightly  roughened  and 
necrosed  at  one  lip.  The  soft  structures  in  the  gluteal  region  are  thimied 
and  wasted ;  the  limb  is  incurably  shortened,  atrophied,  and  adducted.  in 
sucb  cases  as  these,  the  patient  will  probably  perish,  if  left  to  the  imaided 
efforts  of  nature  ;  or  if  he  recover,  after  years  of  suffermg,  it  will  be  with  a 
limb  shortened,  defomied,  and  but  Uttle  useful.  Resection,  bemg  limited 
to  the  upper  end  of  the  thigh-bone,  or  at  most  to  the  roughened  hp  of  the 
acetabulum  as  weU,  is  an  easy  operation,  removes  the  cause  of  the  wastmg 
d  scharges  and  hecti^,  and  in  no  way  increases  the  already  existing  shortening 
as  it  is  limited  to  that  portion  of  diseased  bone  which  is  abeady  lymg  above 
and  behind  the  acetabilum,  and  which  is  aftected  by  mcui-able  caries  of  too 
extendve  and  deep-seated  a  character  to  disintegrate  and  crumb  e  away  m  the 
discharges,  so  that  a  natural  cure  without  operation  coidd  take  place. 

In  th.  Acetabular  Peldciom.  of  coxalgia,  the  ultimate  result      ^  ^^^^^^^^^ 
inevitably  fatal,  if  the  disease  be  allowed  to  run  its  o.ni  coiu^  u  1-^^^^^^^ 
by  operation.    Large  portions  of  the  pelvic  bones  m  and  aiound  the  aceta- 
buluni-such  as  the  isJhium,  the  tuber  and  ramus  of  the  ischium,  the  ran  u 
of  the  pubes  and  the  dorsum  ilii-fall  into  a  state  of  necrosis ;  that  cavity 
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Fig.  337.— Carious  Head 
of  niigh-bone  in  Acetabular 
Coxaigia. 


Fig.  336.— Perforation  of  the  Pelvic 
JBones  in  Acetabular  Coxaigia. 


becomes  perforated  (Fig.  336)  ;  and  the  head  of  the  thigli-bone,  still  lying  iu 
it,  becomes  denuded  of  its  cartilaginous  investment,  roughened,  and  carious,  as 
is  well  seen  in  the  annexed  drawing  (Fig.  337),  taken  from  a  patient  of  mine 
who  died  of  this  form  of  the  disease  ;  or  it  may  be  dislocated  in  a  carious  state  on 
to  the  doi-simi  iUi.  Lai-ge  abscesses,  intra-  as  well  as  extra- j)el vie,  form,  and  the 
patient  dies  worn  out  by  hectic  ;  the  natural  efforts  of  the  part  being  entirely 

unavailing  to  separate 
and  to  eliminate  such 
large  necrosed  masses, 
deeply  lying,  and 
covered  in  by  the  upper 
end  of  the  thigh-bone. 

Removal  of  Diseased 
Acetabulum  and  Pelvic 
Bones.  —  Until  a  very 
recent  period,  Surgeons 
feared  to  undertake  the 
removal  of  large  cai'ious 
and  necrosed  portions 
of  the  pelvic  bones,  and 
acetabular  disease  of 
the  hip-joint  was  ac- 
cordingly  allowed  to 

run  its  fatal  course  imchecked,    Hancock  was 
the  first  Surgeon  who  undertook  the  removal 
of  large  portions  of  these  bones,  and  since  then 
the  operation  has  been  done  several  times  by 
<  others.    In  no  case  has,  I  beKeve,  more  extensive  disease  been  removed  with  a 
:  good  result  than  in  a  girl  who  was  sent  to  me  some  years  ago  by  my  friend  Mr. 
'  T^veed,  and  from  whom  I  removed  the  upper  end  of  the  thigh-bone,  the  aceta- 
\  bulum,  the  rami  of  the  pubes  and  of  the  ischium,  a  portion  of  the  tuber  ischii 
a  and  part  of  the  dorsum  ilii.  This  patient,  when  admitted  into  the  Hospital,  was 
-in  the  last  stage  of  disease,  exhausted  by  the  constant  discharge,  and  must  in- 
levitably  have  speedUy  sunk  imder  the  effects  of  the  disease,  had  no  effort  been 
;made  to  remove  the  cause  of  the  prostration.    At  the  operation,  she  was  so  ex- 
hausted that  It  was  necessary  to  leave  her  on  the  operating-table  for  some  hours 
before  she  was  sufficiently  restored  to  bear  moving  into  bed.    Nevertheless,  by 
tthe  free  use  of  stimulants  and  nourishing  food,  she  recovered  rapidly ;  and  when 
sshe  recovered  the  limb  presented  the  appearance  in  the  drawing  (Fig.  338)-- 
lit  was  straight,  shortened  about  two  inches  ;  good  movement  existed  at  the  hip  '• 
aand  she  could  walk  with  much  ease.    Constitutionally,  she  was  in  perfect  health' 
^and  has  continued  so  up  to  the  present  time,  about  ten  years  since  the  operation' 
m  three  other  cases  I  have  successfully  removed  large  portions  of  the  acetabulum 
.and  ot  the  contigiious  portions  of  the  iliiun  and  ischium.    In  cases  such  as  these, 
the  result,  if  they  are  left  to  themselves,  must  inevitably  be  fatal.    There  is  no 
danger  of  laying  open  the  pelvic  cavity  during  the  removal  of  these  masses  of 
■pelvic  bone  ;  for  as  Hancock  has  shown,  during  tlie  progress  of  the  disease  the 
fasciEe,  muscles,  &c.,  Iming  the  pelvis,  become  so  thickened  and  infiltrated  with 
plastic  matter,  that  they  foim  a  barrier  which  effectually  protects  the  pelvic  cavity 
Metliod  of  Operating.— -From  the  preceding  considerations,  it  will  be  observed 
tlhat  there  are  two  distinct  operations  practised  on  the  coxo-femoral  articu- 
lations.   The  first  is  simple  resection  of  tlie  epiphysis  of  the  thigh-bone  •  the 
^second,  tlic  removal  of  more  or  less  of  the  acetal)ulum  and  of  the  contiguous 
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pelvic  bones  as  well.    For  the  removal  of  the  epiphysis  of  the  thigh-hone 

only,  the  following  plan  should  be  pursued.    The  patient  lies  on  the  sound 

side.    If  the  disease  be  fenanral,  the  gluteal  region  perforated  with  sinuses, 

and  the  soft  parts  thinned,  the 

head  of  the  bone  lying  dislocated 

on  the  dorsum  iUi,  it  suffices  to 

pass  a  director  down  one  of  the 

chief    sinuses    leading    to  the 

carious  bone,  and  to  slit  this  up. 

If,  however,  the  bone  be  more 

tluckly  covered,  and  be  not  easily 

reached  with  the  probe,  and  if 

the  sinuses  open  on  the  thigh 

at   some   considerable  distance 

from  the  seat  of  disease,  then  a 

T-shaped   incision   should  be 

made  over  the  upper  end  of  the 

thigh-bone,  so  as  to  expose  it 

(Fig.  339).     The  limb  should 

now  be  forcibly  adducted,  rotated 

inwards,  and  pushed  upwards  by 

an  assistant,  and  the  soft  structures 

separated    by  a  probe-pointed 

knife  from  around  the  upper  end 

of  the  bone,  so  that  the  whole 

amount  of  disease  may  come  into 

view.    The  carious  epiphysis  is 

then  cut  off  with  a  saw,  the  soft 

parts  around  being  protected,  if 

necessary,  by  means  of  retractors. 

There  is  one  practical  question  with  regard  to  the  amount  of  the  upper  end 

of  the  thigh-bone  to  be  removed,  which  requires  consideration  ;  and  tbat  is. 

Should  the  bone  be  sawn  through 

below  the  great  trochanter  ;  or  through 

the  neck  only,  leaving  the  trochanter  ? 

The  practice  should,  I   think,  diifer 

according  to  the  nature  of  the  disease. 

If  this  be  femoral,  it  is  best  to  take 

away  the  great  trochanter,  as  tlie  caries 

has  generally  reached   its  cancellous 

structure,  or  it  may  be  infiltrated  -with 

tubercle.    But  if  the  disease  be  acet-a- 

bular,  and  the  pelvic  bones  be  the  parts 

most  extensively  and  deeply  affected,  it 

•ndll  suffice  to  remove  the  head  only, 

leaving  the  trochanter,  wliich  is  not 

affected  in  these  cases.   After  removing 

the  head  of  the  bone,  the  upper  end 

should  be  examined,  and  any  carious 

„     .    .  ^       ,  o    1  •        parts  gouged  out.   After  the  epiphysis 
Fig.  339.— Excision  in  Femoral  Coxalgia.       vaii-o  g  , "?  ,  ,         i    „  k„™  To,,.A,.orI 

of  the  thigh-bone  has  been  removed, 

the  acetabulum  must  be  examined,  and  any  rough  or  necrosed  bone  lying  at 

its  edge  should  be  gouged  away. 


Fig.  338. — Result  of  Excision  for  ExtensiTC 
Acetabular  Coxalgia,  three  years  after  Operation. 
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In  the  acetabular  form  of  the  disease,  where  large  portions  of  the  pelvic 
liones  require  removal,  the  early  stages  of  the  operation  reqiiii-e  to  he  con- 
ducted in  the  -way  just  described  j  the  incisions,  however,  being  made  more 
freely,  but  not  carried  so  far  forwards  as  to  endanger  the  anterior  crural,  or 
so  far  back  as  to  Avouud  the  sciatic  nerve.  After  the  removal  of  the  head 
of  the  thigh-bone,  all  loose  necrosed  pieces  are  to  be  taken  out,  and  then, 
by  means  of  ordinary  cutting  or  gouge-forceps,  the  acetabulum  and  other 
carious  osseous  structures  cut  away  piecemeal.  Those  portions  of  bone  which 
have  necrosed  ai-e  usually  separated,  and  lying  loose,  or  else  may  generally 
be  readily  separated  by  the  finger,  or  by  the  handle  of  a  scalpel,  from  the 
subjacent  soft  structiu-es  ;  and  the  muscles  and  fasciae  lining  the  pelvic  bones, 
being  thickened  and  infiltrated  with  Ijonph,  effectually  protect  the  contained 
parts  from  all  injury. 

After  the  operation  the  wound  must  be  dressed  in  a  simple  manner,  and 
a  long  splint  appKed.    Fergusson  recommends  that  the  extension  should 


Fig.  340. — Apparatus  to  be  used  after  Excision  of  Hip-joint. 


be  made  from  the  opposite  thigh,  roimd  the  upper  part  of  wliicb  a  socket 
is  fixed,  to  which  the  band  is  attached  (Fig.  340).  Much  advantage  will  be 
derived  from  the  use  of  the  bracket  thigh-splint,  from  which  extension  may  be 
made  by  means  of  a  weight  as  in  Fig.  125). 

Results. — The  result  of  excision  of  the  hip-joint  has  to  be  considered  from  two 
points  of  view : — 1.  So  far  as  the  mortality  immediately  referrible  to  the  operation 
is  concerned  ;  and  2.  As  to  the  utility  of  the  limb  that  is  left  after  its  performance. 

1.  As  to  the  fatality  directly  referrible  to  the  operation  itself,  it  is  difficult 
to  speak  with  absolute  accuracy  at  present,  the  statistics  of  all  the  operations 
not  being  before  the  profession.  Sayre,  of  New  York,  in  1860,  collected  the 
statistics  of  109  cases  ;  of  these,  recovery  took  place  in  71,  36  died,  and  in 
2  the  result  is  noted  as  being  unsatisfactory.  I  have  operated  in  twelve  cases. 
Of  these,  only  two  have  proved  directly  fatal ;  five  are  now  weU  and  going 
about ;  three  I  have  lost  sight  of,  after  their  recovery  and  discharge  from 
Hospital  J  and  two  have  died,  one  eleven  months  and  the  other  two  years 
after  the  operation,  from  constitutional  disease  unconnected  with  it.  When 
we  consider  that  all  these  cases  were  instances  of  advanced  femoral  or 
acetabular  coxalgia,  which  would  speedily  have  proved  fatal  if  not  subjected 
to  operation,  we  may  with  justice  look  upon  them  as  successful,  so  far  as  the 
preservation  of  life  was  concerned.  And,  in  this  respect,  excision  of  the  head 
of  the  thigh-bone  or  of  the  hip-joint  stands  in  a  different  position  from  similar 
operations  practised  on  other  joints.  The  Surgeon  excises  the  elbow,  shoulder, 
or  ankle,  in  order  to  restore  a  useful  limb  to  the  patient.  Excision  of  these 
joints  is  a  substitute  for  the  loss  of  the  limb  by  amputation— not,  as  in 
the  case  of  the  hip,  to  prevent  the  almost  inevitable  loss  of  the  Life  of  the 
patient  by  continuance  of  hectic. 

2.  In  estimating  the  utiliti/  of  the  limb  left  after  excision  of  the  hip-joint,  we 
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must  compare  it  with  the  kind  of  member  that  would  be  left  in  the  event  of 
the  patient  surviving  sufficiently  long  for  a  natural  cure  to  result.    It  would  be 
manifestly  absurd  to  compare  a  limb  which  had  become  seriously  crippled, 
withered,  diseased,  and  shortened,  before  any  operation  was  undertaken,  with 
one  in  which  no  morbid  action  had  ever  taken  place.    So  also  would  it  be 
unjust  to  compare  it  with  the  state  of  a  limb  left  after  a  slight  attack  of 
coxalgia,  in  which  operation  could  never  have  become  necessary  nor  have  been 
contemplated.    But,  on  comparing  the  result  of  operated  cases  with  that  of 
those  which  recover  spontaneously,  after  caries  and  destructive  disintegration 
of  the  upper  epiphysis  of  the  tliigh-bone  has  existed  for  years,  we  shall  find 
that  the  balance  is  by  no  means  against  those  in  which  excision  has  been  done. 
As  I  do  not  consider  the  operation  necessary  iu  cases  of  arthritic  coxalgia,  I  do 
not  compare  the  result  of  these  cases  with  that  of  those  operated  on,  but  confine 
myself  entirely  to  those  in  which  there  has  been  destructive  bone-disease.  In 
those  rare  cases  of  this  description,  when,  after  years  of  prolonged  suffering, 
recovery  is  at  last  accomplished  by  natural  means,  the  limb  left  is  more  or  less 
completely  anchylosed  at  the  hip,  wasted,  shortened  to  the  extent  of  two  to 
four  inches,  partially  flexed  upon  the  pelvis,  adducted,  with  the  knee  possibly 
stiffened,  semiflexed  and  advanced :  the  patient  is  just  able  to  put  the  toes  to 
the  ground,  without  the  power  of  bearing  upon  or  rotating  the  limb  ;  but, 
when  he  wishes  to  turn,  twisting  the  whole  pelvis  by  the  aid  of  the  greatly 
increased  mobility  of  the  lumbar  spine. 

After  successful  excision,  the  result  is  much  more  satisfactory,  as  may  be 
seen  in  Fig.  338.  The  principal  morbid  appearance  in  the  limb  is  its  shorten- 
ing, to  the  extent  usually  of  from  two  to  three  inches— to  the  extent,  indeed,  to 
which  the  pre-existing  disorganisation  and  dislocation  of  the  head  of  the  bone 
had  previously  reduced  it.  It  is  well  nourished,  straight,  firm,  and  admits  of 
easy  and  rapid  progression.  The  anchylosis  is  fibrous,  not  osseous.  The 
patient  is  then  enabled  to  flex  the  thigh  on  the  pelvis,  and  to  adduct  it ;  but, 
just  as  in  cases  that  have  undergone  a  natural  cure,  the  power  of  external  rota- 
tion and  of  .  abduction  are  lost,  the  mobility  of  the  lumbar  spine  compensatmg 
for  the  loss  of  these  movements. 

Caries  of  the  Great  Trochanter  occasionally  occurs  with  abscess  in  the 
upper  and  outer  part  of  the  thigh,  at  first  sight  closely  resembUng  hip-disease  ; 
but  a  little  careful  examination  with  the  probe  and  by  manipulation  of  the 
limb,  will  soon  convince  the  Surgeon  that  the  joint  is  free  from  disease,  and 
that  the  morbid  action  is  limited  to  the  trochanter,  and  possibly  the  root  of  the 
neck  of  the  thigh-bone.  In  such  cases  the  diseased  osseous  structures  may  be 
successfully  gouged  away,  after  having  been  freely  exposed  by  slitting  up  the 
sinuses  leading  to  them.  In  such  operations  I  have  not  only  successfuUy 
removed  the  greater  part  of  the  trochanter,  but  have  even  scooped  out  a  portion 
of  the  interior  of  the  carious  neck  of  the  thigh-bone  at  its  trochanteric  end ; 
thus  preventing  the  inevitable  disorganisation  of  the  hip-joint  which  would 
^  have  resulted  if  the  carious  bone  had  been  allowed  to  remain  in  close  proximity 
to  the  articulation.  In  this  operation  the  Surgeon  necessarily  comes  into  very 
close  proximity  with  the  capsule  of  the  joint  ;  and  unless  great  care  be  taken 
this  might  be  opened,  and  thus  the  very  miscliief  induced  which  the  operation 

is  undertaken  to  prevent.  ii.fi 

In  strumous  children  long  sinuses  wiU  occasionally  form  about  tlie  great 
trochanter  and  gluteal  region,  leading  to  the  supposition  that  there  is  ctmes_  of 
the  bones  in  the  vicinity  of  the  hip-joint.  The  movements  of  tlie  articulation 
will,  however,  be  found  to  be  perfectly  free,  and  the  most  careful  examination 
with  the  probe  fails  to  detect  osseous  disease. 
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Amputation  in  Cases  of  Disease  of  the  Hip-Joint. — The  question  of 
amputation  iii  cases  of  disease  of  the  liip-joint  is  one  that  must  often  have 
presented  itself  to  the  Siu-geon  when  he  has  contemplated  the  shortened, 
wasted,  and  deformed  member  that  is  fi'equently  left  in  the  more  advanced 
form  of  the  disease,  and  which  can  never  he  rendered  useful  as  a  basis  of 
support  to  the  body  by  any  mechanical  contrivance  however  skilfully  designed, 
but  must  always  remain  not  only  an  useless  but  a  cimibrous  appendage. 

It  appears  to  me  that  in  the  more  advanced  chronic  cases  of  hip-joint 
disease  this  operation  is  justifiable,  and,  indeed,  is  to  be  advocated  in  certain 
circiunstances.    These  are  as  follow  : — 

1.  In  cases  where  the  disease  is  confined  to  the  head  of  the  femur,  or  where, 
if  any  portion  of  the  pehdc  bones  be  attacked,  it  be  to  so  limited  an  extent  as 
to  be  readily  removable  by  the  goiige,  excision  would  necessarily  be  the  usual 
practice.  But  if  the  patient's  health  be  too  low  or  irritable  to  bear  this  ;  or  if 
the  limb  be  so  shortened,  atrophied,  and  deformed  by  long  disuse  as  to  be 
incapable  of  furnishing  proper  support  to  the  patient,  then  amputation  at  the 
hip-joint  would,  I  think,  be  a  proper  procedure.  I  do  not  think  that  the  mere 
destruction  of  the  cartilaginous  lining  of  the  acetabulum  should  militate  against 
the  performance  of  the  operation,  for  we  constantly  see  in  hip-joint  disease  when 
the  head  of  the  bone  has  been  dislocated,  or  after  amputation  at  the  hip -joint  for 
accident  or  ordinary  disease,  that  the  acetabulum  fills  up  with  a  dense  fibroid 
mass  after  the  destruction  or  removal  of  its  cartilage.  But,  if  the  pelvic  bones 
be  so  far  diseased  that  the  necrosed  or  carious  part  does  not  admit  of  removal, 
then  necessarily  amputation  would  not  be  justifiable. 

2.  When  the  diseased  action  involves  the  shaft  of  the  femur,  wliich  may 
be  necrosed,  or  thinned  and  atrophied  to  such  an  extent  and  degree  as  not  to 
leave  a  sound  Hmb  after  removal  of  the  upper  epiphysis,  amputation  would 
be  proper. 

3.  Ampiitation  would  be  justifiable  after  excision  has  been  tried  and  has 
failed  in  securing  a  useful  result  to  the  patient,  the  limb  being  left  short,  weak, 
loose,  and  oedematous. 
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DISEASES  OF  BURS^. 

The  bTirsse  which  naturally  exist,  either  under  the  skin,  beneath  the  muscles 
and  ligaments,  or  around  tendons,  are  subject  to  various  diseases.  Not  only  do 
the  normal  bursse  become  affected,  but  these  sacs  are  sometimes  developed 
from  continued  friction  in  situations  where  they  are  not  naturally  met  with, 
and  here  also  they  may  imdergo  disease  ;  thus,  for  instance,  bursse  have  been 
found  to  be  formed  at  the  projecting  point  of  a  hump-back,  on  the  prominent 
parts  of  club-feet,  or  at  the  extremity  of  stumps. 

Situations  in  which  Burs.e  exist.— In  the  following  situations  bm-s£Q 
naturally  occur,  and  may  consequently  be  expected  to  be  met  with  in  a 
diseased  state  : — behind  the  angle  of  the  lower  jaw,  on  the  symphysis  of  the 
chin,  on  the  angle  of  the  thyroid  cartilage  ;  on  the  acromion,  the  external  and 
internal  condyles  of  the  humerus,  the  olecranon,  the  styloid  processes  of  the 
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ulna  and  radius  ;  on  the  dorsal  surface  of  the  -'^t^'^^^'f  ^^^"^eal  artic^^ 
tions,  as  well  as  on  their  palmar  surfaces,  and  on  the  ^'^r;f,ZrLfJ^t 
phalangeal  artic^datious  ;  on  the  anterior  supenor  spme  of  the  J^^f '  rte  of 
Trochanter,  the  tuherosity  of  the  ischiun^  the  -P-^!;.^^^^^^^^^^ 
4.1  4-  111  ^-n  «nr.1i  condvle  of  the  thigh-bone  the  tuberosity  ot  tUe  tiDia, 
t  iwotAleoV  t^^^^^  calc«  the  dorsal  aspect  of  the  toes,  and  on  the 
pkn  Ir  arect  of  the  heads  of  the  first  and  fifth  metatarsal  bones.  Besides 
£e"  tuitions,  they  occur  under  the  deltoid  and  the  gluteus  maxmius,  between 
the  lower  end  of  the  scapula  and  the  latissimus  dorsi,  and  m  the  ham. 

MoIbid  ALTERATiONS.-The  contiuued  irritation  of  burs^  by  the  pressure 
that  is  exercised  upon  them,  may  cause  them  to  inflame,  to  enlarge,  to  become 
thickened,  or  to  vmdergo  various  changes  in  structure.  This  enlargement  of 
the  bursBe  in  particular  situations  is  often  connected  with  special  employments, 
by  which  continuous  and  severe  pressure  is  exercised  upon  certain  parts  ot  tne 
body  :  thus  frequent  kneeling  wiH  occasion  enlargement  of  the  bursa  pateUse, 
hence  called  "housemaid's  knee."  Miners  are  occasionally  subject  to  an  en- 
largement of  the  bursa  lying  over  the  olecranon,  hence  called  miner's  elbow  ; 
and  in  any  situation  a  new  biirsa  may  be  formed  by  continuous  pressure  and 

friction  conjoined.  •    .i     i      ^  :„  „„,r 

The  four  following  pathological  conditions  may  occur  m  the  burs^  m  any 

^""l  The\mS  may,  in  consequence  of  continued  pressure  or  irritation,  be- 
come simply  enlarged  and  filled  by  the  excessive  secretion  of  a  clear  sero- 

synovial  straw-coloured  fluid.  .  on 

2  Inflammation  may  take  place  in  the  bursa  with  or  without  previous  en- 
largement. The  inflammation  so  set  up  speedily  runs  on  to  suppuration ;  ^d 
when  the  tumour  is  opened,  fluid,  consisting  of  an  admixture  of  the  bursal  ex- 
cretion and  pus,  escapes.  The  bxu-sa,  when  its  contents  have  ^^PP^ted' 
either  give  Lj  externally,  pointing  like  an  ordinary  abscess,  and  the  mtegu- 
ments  covering  it  sloughing  ;  or  the  pus  may  escape  subcutaneously,  and  form 
a  widelv  spread  abscess  around  the  part.  „      j.     ^        •  i, 

^  The  'enlarged  bursa  may  contain  a  dai^  fluid,  usually  of  a  W^sh 
colour  with  a  large  number  of  small  flattened  elongated  bodies,  of  about  the 
ize  of  ^ains  of  lice  or  of  melon-seeds,  floating  in  it.    These  bodies  are  of  a 
fibroid  fr  fibro-plastic  structure,  resembling  masses  of  imperfecdy  developed 
exudation  cells,  and  are  apparently  portions  «f/^f  *^g^f  .^J^^^^^^^^^  ,f  l.^ly 

4.  The  wall  of  the  bursa  may  gradually  thicken  by  the  ^^P";^*  ^^^^^^ 
organised  lymph  in  its  interior,  until  the  tumour  becomes  perfectly  soba,  or  at 
ZTcontaLs^but  a  smaU  cavity  with  a  Uttle  serous  fluid  ni  its  centre.  The 
711  of  a  bursa  thus  solidified  presents  a  laminated  or  ff^^ed  appearance^ 
Diaa^sis -Enlarged  burs^e  are  readily  recognised;  forming,  whilst  their 
.  contents  are  thin  and  serous,  indolent  oval  tumoui-s  with  distmct  fluctuatmi 
commonly  occurrmg  in  the  situation  of  some  of  the  normal  bui-s=B.    As  they 
beXe  more  solid  they  become  elastic  and  hard,  and  often  crackle  on  bemg 
S  sTd  when  they  contain  the  rice-shaped  bodies  ;  but  at  last  they  acquir  a 
Se  characters  of' an  ordinary  solid  growth  as  the  ^^^^J^J^Z 
increases     Not  unfrequently  these  enlarged  bursa)  mfl^une ;  oi, 
S    kofinflammation'in  tliL  maybe  the  fii-st  _  cause  ^Tjf^Sl^ 
In  either  case  they  become  hot  and  tense  ;  the  skm  covermg 
doughy  and  edematous;  and  although  there 

bursa  and  the  neighbouring  jomt,  yet  it  ^^i^SHf  ssue.  Suppuratioii 
action  spreads  to  the  latter,  from  7£^,:°"^*J^t^^^^^^  the  oedema 

very  frequently  occurs  m  an  inflamed  bursa  ,  tne  tenaivi 
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concl  redness  become  more  considerable,  and  the  pain  assumes  a  throbbing  cha- 
racter. Wlien  the  bursa  is  opened,  thick  pus,  often  mLxed  with  shreds  of 
sloughy  tissiie,  is  evacuated. 

Treatment— The  treatment  of  these  bursal  tumoui-s  must  depend  entirely 
upon  theii-  nature  and  actual  condition.  When  they  are  inflamed,  rest,  the 
application  of  leeches,  followed  by  tepid  lead-lotions  or  poultices,  and  general 
antiphlogistic  treatment,  wUl  commonly  subdue  the  increased  action. 

If  suppuration  take  place,  they  must  be  freely  opened  and  the  pus  evacuated. 
When  they  are  in  an  indolent  condition,  the  Sm-geon  has  the  choice  of  various 
plans  of  treatment,  conducted  on  different  principles.  If  the  sac  be  thin,  the 
fluid  of  a  serous  character,  and  the  disease  recent,  it  may  often  be  removed 
by  blistering,  more  particularly  when  it  occurs  in  the  ham  or  imder  the  deltoid 
muscle.  In  some  cases  it  may  conveniently  be  obliterated  by  puncturing  the 
cyst,  and  then  employing  pressure  upon  it.  The  surest  niode,  however,  of 
closing  the  sac  consists  in  exciting  inflammation  in  it,  either  by  the  injec- 
tion of  iodine  as  recommended  by  Velpeau,  or  by  passing  a  small  seton  through 
it.  The  injection  is  readily  effected  by  tapping  the  cyst  with  a  moderate-sized 
trochar,  and  then  throwing  in  about  a  di-achm  of  the  compound  tincture.  In- 
flanmiation  will  be  excited,  some  discharge  will  usually  take  place,  and  on 
its  cessation  the  walls  of  the  cyst  will  have  become  agglutinated  together. 
In  these  cases  I  generally  prefer,  however,  as  the  most  certain  method,  the 
introduction  of  a  seton  composed  of  a  double  silk  tliread.  This  may  conve- 
niently be  passed  throiigh  the  cannula  after  tapping  the  sac,  in  the  way  figured 
in  page  467,  vol.  i.  ;  a  poultice  should  afterwards  be  applied,  and  the  threads 
left  in  for  about  six  days.  Discharge  will  take  place  through  the  aperture 
by  which  they  have  been  introduced,  and  which  may,  if  necessary,  be  en- 
larged ;  the  cyst  gradually  contracts  around  them,  and  after  their  removal  it 
will  be  foimd  to  be  closed.  When  the  cyst  contains  a  number  of  the  rice-like 
bodies,  the  seton  may  still  be  used,  but  it  should  be  tliicker  than  that  just 
recommended,  and  the  aperture  by  which  it  is  introduced  should  be  very  free, 
in  order  to  admit  of  the  escape  of  the  pu5  and  granules. 

If  the  walls  of  the  cyst  be  very  thick,  or  its  contents  semi-solid,  or  if  the 
tumour  have  become  solid,  it  must  be  dissected  out.  This  operation  is  most 
commonly  requii'ed  for  solid  bursal  tumours,  situated  over  the  patella  or  the 
tuberosities  of  the  ischium  ;  from  both  of  these  situations  they  may  be  removed 
with  facUity. 

Diseases  of  the  Bursa  Patella. — The  exposed  situation  of  the  bursa 
patellae,  covered  as  it  is  only  by  the  integumental  structures  and  fascia  lata, 
and  its  liability  to  pressure  and  irritation  in  Imeeling,  render  it  in  all  respects 
more  prone  to  take  on  diseased  action  than  any  other  similar  structure  in  the 
human  body  ;  and  the  morbid  conditions  which  it  presents  may  be  looked 
upon  as  typical  to  a  great  extent  of  the  diseases  of  the  bursse  generally. 

The  various  affections  to  which  this  bursa  is  liable,  may  be  divided  into  two 
classes  :  1.  Inflammatory  Affections  ;  and  2.  Eidargements,  of  a  Fluid  or  of  a 
Solid  character. 

1.  Inflammatory  Affections. — This  bursa  is  frequently  the  seat  of  Simple 
Injlammation.  Undue  pressiire  in  kneeling  i;pon  a  hard,  irregular,  and  cold 
surface,  such  as  stone,  is  likely  to  excite  inflammation  :  hence  its  fi-eqiiency  in 
housemaids,  whose  occupation  obliges  them  to  kneel  a  great  deal  on  floors  and 
stone  steps  ;  and  hence,  also,  the  common  title  of  "  housemaid's  knee,"  given 
to  this  and  to  many  other  affections  of  this  bursa.  But  this  disease,  although 
frequent  amongst,  is  not  limited  to  housemaids  ;  for  it  occurs  in  females  fol- 
lo^ving  other  occupations,  and  in  men  as  well  as  in  women. 
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In  simple  inflammation,  however  occasioned,  the  bursa  becomes  rather 
suddenly  swollen,  tense,  red,  and  hot,  with  some  fluctuation  deeply  under  the 
integuments.  The  swelling,  heat,  fluctuation,  and  redness,  often  of  a  dusky 
colour,  all  situated  in  front  of  the  patella,  point  out  the  nature  of  the 
affection. 

The  Treatment  of  this  inflammation  is  simple  enough.  Leeches,  followed  by 
evaporating  lotions,  and  keeping  the  patient  at  rest,  are  the  means  to  be 
employed.  Under  this  treatment,  the  disease  will  frequently  undergo  resolu- 
tion in  the  course  of  a  few  days.  It  may,  however,  go  on  to  supj)uration, 
disease  of  the  patella  itself,  or  sloughing  of  the  bursa. 

Suppuration  of  the  Bursa  occurs  in  perhaps  the  majority  of  cases  of  inflam- 
mation. This  is  a  matter  of  great  consequence  ;  because  the  accumulation  of 
pus,  being  of  large  size,  and  tending  to  diffuse  itself  around  the  knee-joint,  is 
liable  to  be  mistaken  for  abscess  in  that  articulation.  Sometimes  it  will  point, 
and  the  pus  discharge  itseK  externally  in  the  usual  manner  ;  but  very  generally 
it  gives  way  subcutaneously,  and  its  contents  speedily  diffuse  themselves  some- 
what widely  aroimd  the  joint. 

The  history  of  the  case  affords  the  means  of  diagnosis.  In  suppuration  of 
the  bursa  patellre,  the  abscess  commences  by  a  superficial  sweUing  and  inflam- 
mation in  front  of  the  knee,  which,  after  a  time,  extends  laterally,  enveloping 
the  joint,  the  fluid  gravitating  on  each  side,  but  more  especially  on  the  outer 
one,  nearly  as  far,  perhaps,  as  the  ham-striags.  There  will  have  been  none  of 
the  signs  indicative  of  acute  arthritis  accompanying  the  formation  of  this  large 
abscess  ;  no  startings  of  the  limb,  no  laxity  or  pain  iu  moving  the  articulation, 
no  grating  of  the  articular  ends ;  and  little  if  any  constitutional  disturbance. 
The  movements  of  flexion  and  extension  of  the  joint  are  free  up  to  a  certain 
point,  where  they  are  checked  by  the  mechanical  obstacle  of  the  purulent 
accumulation.  But  perhaps  the  more  important  diagnostic  sign  is  the 
relation  of  the  abscess  to  the  patella.  In  a  suppurating  bursa,  the  patella 
is  invisible,  being  covered  by  the  fluctuating  swelling ;  in  effusion,  whether 
synovial  or  purulent,  into  the  joint,  the  patella  is  above,  floating  upon  the 
fluid. 

The  Treatment  of  this  condition  is  simple  enough.  A  free  incision  should 
be  made  through  the  anterior  part  of  the  bursa,  so  as  to  let  out  the  pus 
mixed  with  synovial  fliud  ;  and  if  there  be  any  burrowing  of  matter,  as  there 
almost  invariably  is,  counter-openings  must  be  made  in  proper  dependent 
situations. 

Disease  of  the  Patella. — Sometinaos,  but  very  rarely,  abscess  of  the  bursa 
patellte  will  go  on  to  disease  of  the  patella  itself.  Caries  of  this  bone  secondary 
to  suppuration  of  the  bursa  is,  so  far  as  my  experience  goes,  exceedingly  rare. 
I  have  seen  one  case  of  the  kind — that  of  a  woman  who  was  in  the  Hospital, 
imder  my  care,  several  years  ago.  When  admitted,  she  had  several  fistulous 
openings  on  the  fore  part  of  the  knee-joint,  through  which  the  probe  led  do^\Ti 
to  a  rough  and  carious  pateUa.  On  inquiry,  it  was  ascertained  that  she  had 
had  inflammation  of  the  bursa  patellBe—" housemaid's  knee"— which  had  riui 
on  to  suppuration,  but  that  the  abscess  had  never  been  freely  laid  open.  The 
present  condition  had  resulted  from  that  suppuration.  The  joint  itself  was 
unaffected ;  there  was  no  pain  in  it,  and  its  movements  were  perfectly  free.  I 
laid  open  the  sinuses,  and,  finding  the  anterior  siu-face  of  the  pateUa  soft  and 
carious,  removed  with  the  gouge  the  diseased  bone  to  wMch  they  led.  About 
two  or  three  weeks  after  this,  the  joint  became  suddenly  swollen,  evidently 
fiUed  with  pus,  and  the  seat  of  acute  pain.  In  consequence  of  the  severity  of 
the  symptoms,  it  became  necessary  to  remove  the  limb  above  the  knee.  After 
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amputation,  it  was  fo\ind  that  the  morbid  action  had  extended  through  the 
patellar  cartilage,  perforating  it  by  a  small  apertui'e,  and  so  giving  rise  to  sup- 
puration -vvithin  the  joint. 

Sloughing  of  the  Bursa  Patellce  occasionally  occurs  as  the  result  of  its  inflam- 
mation and  suppm-ation.  A  woman  was  admitted  into  the  Hospital,  in  whom 
this  bursa  had  inflamed  and  suppurated ;  and  not  only  the  bursa  but  also  the 
integuments  covering  it  had  sloughed  away,  leaving  in  front  of  the  knee  a 
circular  ulcer  as  large  as  the  palm  of  the  hand,  having  a  flabby  sm-face,  and 
imdermined,  purple  edges.  The  patella  was  not  exposed.  Under  ordinary 
treatment,  the  ulcer  slowly  healed,  but  no  vestige  of  bursa  was  left. 

2.  Enlargements. — We  now  proceed  to  the  consideration  of  the  second 
class  of  diseases  of  the  bursa  patellae— those  in  which  there  is  no  inflammation, 
but  in  which  there  is  enlargement  of  the  bursa,  owing  to  the  accumulation 
within  it  of  bursal  fliud,  of  this  fluid  mixed  with  soKd  bodies,  or  of  solid 
fibroid  deposits. 

Simple  Enlargement. — The  bursa  may  present  a  simple  enlargement,  de- 
pendent on  the  accumulation  of  fluid  in  its  interior.  Continued  pressure  exer- 
cised upon  the  bursa,  as  in.  kneeling,  is  the  common  cause  of  this  affection 
(hence  its  frequent  occurrence  amongst  housemaids),  and  constitutes  the  true 
"housemaid's  knee."  But  it  is  also  common  amongst  other  people,  whose  vo- 
cation necessitates  long-continued  kneeling.  One  case  of  the  affection  in  Uni- 
versity College  Hospital  was  in  a  carpet-layer  ;  it  was  to  all  intents  and  pur- 
poses a  "housemaid's  knee,"  and  the  tumour  equalled  in  size  an  ordinary 
orange.  A  man,  aged  thirty,  who,  in  consequence  of  habitually  kneeling  upon 
the  left  knee  in  laying  down  carpets,  had  a  tumour  there  as  large  as  an  orange, 
indolent,  soft,  and  fluctuating  to  the  feel,  evidently  an  enlarged  bursa,  was 
admitted  into  the  Hospital.  It  was  tapped  by  means  of  a  trocar,  clear  fluid 
was  drawn  off,  and  a  seton  was  passed  through  the  cannula,  and  left  in  for 
six  or  seven  days.  Suppuration  took  place  along  the  seton,  the  tumour 
collapsed  and  contracted,  and  the  patient  left  the  Hospital,  cured,  on  the 
tweKth  day. 

^  With  regard  to  the  Pathological  Nature  of  the  disease,  it  would  seem  to  con- 
sist in  excessive  secretion  into  the  interior  of  the  bursa,  which  becomes  enlarged, 
thickened,  and  filled  with  a  clear  sero-synovial  fluid. 

^  The  Treatment  of  these  tumours  is  very  simple.  In  some  cases  the  applica- 
tion of  tincture  of  iodine,  or  the  ammoniacum  and  mercury  plaster,  or 
blistering,  will  succeed  in  inducing  absorption  of  the  contained  fluid.  If  these 
fail,  as  they  very  often  do,  or  if  their  use  be  too  tedious,  a  very  simple,  and  at 
the  same  time  a  very  safe  and  successful,  mode  of  treatment  consists  in  tapping 
the  tumour  T,vith  the  trocar,  and  passing  a  seton  through  the  cannula,  either  by 
means  of  a  long  straight  needle,  or  by  using  an  eyed  probe,  and  cutting  down 
upon  the  end  of  it  with  a  scalpel.  The  seton-threads  should  be  left  in  for  a 
week  or  ten  days— at  all  events,  until  they  excite  free  suppuration.  This  treat- 
ment 13  exceedingly  simple,  and  perfectly  certain  in  its  results.  The  only 
pomttobe  attended  to  is,  to  keep  the  apertures  by  which  the  seton  passes 
sufliciently  patent  to  allow  the  free  escape  of  any  fluid  wliich  may  collect  in  the 
interior  of  the  bursa  before  it  is  closed.  This  is  eqDeciaUy  to  be  observed  with 
the  lower  opening,  which  is  apt  to  become  blocked  up. 

C%ronic  Enlargement.— T:hQ  next  affection  to  wliich  the  bursa  pateUee  is  Hable 
is  closely  allied  to  the  last,  and  appears  to  be  an  advanced  decrree  of  it  It 
consists  in  a  chronic  enlargement  of  the  bursa,  ^the  coats  of  which  are  much 
thickened.    The  contents  of  the  bursa,  so  enlarged,  consist  of  a  dark  fluid 
in  which  float  a  number  of  smooth  oval  bodies,  of  the  size  and  shape  of  melon' 
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seeds.  I  have  seen  tMs  condition  in  both  the  male  and  the  female.  It  may  be 
distinguished  from  simple  enlargement  of  the  bursa,  by  the  peculiar  crackling 
sensation  which  is  communicated  to  the  liand  when  the  tumour  is  manipulated. 
This  arises  from  the  melon-seed  bodies  floating  about  and  rubbing  against  each 
other. 

The  Pathology  of  this  affection  is  as  follows.  There  is  enlargement  of  the 
bursa  and  excessive  secretion  into  its  raterior  of  simple  synovial  fluid ;  this, 
however  is  dark-coloured,  probably  from  admixture  of  blood  which  has  under- 
gone disintegration.  This  fluid  will  be  found  to  contain  a  large  quantity  of 
cholesterine,  broken-up  blood-corpuscles,  and  granules.  The  melon-seed  bodies 
are  composed  of  lowly  organised  fibroid  matter  mixed  with  cholesterine,  and 
are  probably  separated  from  the  wall  of  the  bursa. 

Solid  Tumours  may  be  formed  in  connection  with  the  bursa  pateUse.  By 
many  these  are  supposed  to  be  the  result  of  the  deposition  of  a  fibroid  material, 
which  gradually  takes  the  place  of  the  fluid  of  an  ordinary  "housemaid's 
knee,"  and  wMch,  instead  of  taking  the  form  of  melon-seed  bodies.  Is  deposited 
in  concentric  masses,  and  thus  accumulated  in  the  interior  of  the  cyst.  This 
has  not  been  the  case,  however,  in  many  instances  that  I  have  seen.  In  these 
cases  I  believe  there  is  a  true  fibroid  deposit  in  the  bursa  from  the  very  first ; 
the  tumour  is  never  fluid,  but  hard  and  solid  from  the  commencement,  and 
continues  slowly  to  augment  in  size,  imtil  it  occasions  sufficient  inconvenience 
to  require  removal.  In  some  cases  there  has  been  a  previous  syphilitic 
taint ;  the  patient  complains  of  pain  in  the  tumour  lilte  that  which  is  experi- 
enced in  nodes,  and  it  is  by  no  means  impossible  that  there  may  be  a  syphilitic 
origin  for  these  tumours.  However  that  may  be,  in  the  cases  that  have  fallen 
under  my  observation,  the  tumours  have  never  been  fluid,  nor  have  they  origi- 
nated in  pressure,  but  appear  to  have  been  primary  deposits  of  fibroid  matter. 

Treatment— There  is  nothing  to  be  done  with  such  tumours  but  to  dissect 
them  out.  This  may  be  required  in  one  or  in  both  knees.  With  the  most 
ordinary  care  the  joint  runs  but  little  risk  ;  but  much  trouble  may  arise  from 
opening  up  that  layer  of  deep  fascia  which,  after  surrounding  the  knee,  is  fixed  to 
the  borders  of  the  pateUa.  Such  an  accident  is  liable  to  be  foUowed  by  infil- 
tration and  deep  abscess  in  the  ham,  and  is  to  be  avoided  by  keeping  the  scalpel 
weU  towards  the  centre  of  the  patella  when  operating. 

Bdnions.— When  the  bursa  which  lies  towards  the  plantar  surface  of  the 
head  of  the  metatarsal  bone  of  the  great  toe  becomes 
enlarged,  or  when  a  new  serous  sac  is  formed  upon  the 
inner  and  posterior  aspect  of  this  bone,  the  disease 
termed  a  bunion  occurs.  In  this  aftection,  the  enlarge- 
ment of  the  bursa  is  usually  secondary  to  an  alteration 
in  the  shape  and  position  of  the  great  toe,  which  in 
consequence  of  the  pressure  of  narrow-pointed  boots, 
has  been  throwi  outwards  in  an  oblique  direction,  so 
as  to  lie  over  or  under  some  of  the  contiguous  digits 
(Fig.  341) ;  in  this  way  a  sharp  angle  is  formed  at  the 
junction  between  the  fu'st  phalanx  and  the  metatarsal 
bone  of  the  great  toe.  This  angle,  being  constantly 
pressed  upon  by  the  boot,  becomes  irritated  ;  and,  for 
its  protection,  the  biu-sa  that  is  there  natiu-ally  situated 
.  becomes  enlarged,  or  an  adventitious  one  forms  From 

Fx«.  .S4i.-Bumon.  ^^^^  ^^^^  ^^^^^^  ^^^^^       projecting  angle  become 

irritated  and  inflamed  ;  and  the  morbid  action  thus  set  up  may  run  on  to 
suppuration  of  a  very  troublesome  kind,  a  thin,  unhealthy  pus  bemg  formed. 
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which  is  discharged  throiigh  an  opening  that  speedily  becomes  fistulous,  and 
may  degenerate  into  a  most  troublesome  indolent  sore. 

Treatmmt. — In  the  treatment  of  this  affection,  the  first  thing  to  be  done  is  to 
change  the  direction  of  the  toe  by  wearing  properly  shaped  boots,  made  with 
the  inner  side  of  the  sole  straight  from  the  toe  to  the  heel.  If  accidental  inflam- 
mation be  excited  in  the  part,  it  must  be  allayed  by  the  application  of  leeches, 
warm  foot-baths,  and  poulticing  ;  the  cutaneous  irritation  that  is  left  may  best 
be  removed  by  painting  the  surface  with  a  strong  solution  of  nitrate  of  silver. 
The  faulty  direction  of  the  toe  may  best  be  remedied  by  using  the  ingenious 
contrivance  described  by  Bigg,  the  action  of  which  consists  in  drawing  the 
everted  end  of  the  toe  inwards  by  the  constant  action  of  a  slender  steel  spring. 
Should  these  means  fail,  the  position  of  the  toe  may  be  remedied  by  the 
division  of  the  external  lateral  ligament  of  the  metatarso-phalangeal  articulation, 
or  of  the  tendon  of  the  adductor  pollicis,  or  of  the  inner  head  of  the  flexor  brevis 
pollicis ;  the  toe,  when  restored  to  its  position,  being  for  a  time  kept  fixed  upon 
an  tmder-splint.  Occasionally  in  elderly  people  the  bimion  will  inflame  and 
suppurate,  and  the  mischief,  extending  to  the  metatarso-phalangeal  articulation, 
Avill  cause  disorganisation  of  this.  This  is  a  state  of  things  not  devoid  of  anxiety, 
as  it  not  tmfrequently  happens  that,  if  the  constitutional  powers  be  enfeebled  by 
age,  a  low  sloughy  erysipelatous  inflammation  may  be  set  up  in  the  foot, 
which  eventually  may  terminate  fatally.  Should  the  joint  be  irretrievably 
disorganised,  and  the  patient's  strength  admit  of  it,  amputation  through  the 
metatarsal  bone  should  be  done. 

DISEASES  OF  SHEATHS  OF  TENDONS. 

The  synovial  sacs  connected  with  the  sheaths  of  tendons  are  liable  to  two 
forms  of  disease  :  viz.,  the  accumulating  of  fluid  in  the  interior  of  the  sac, 
forming  a  cystic  swelHng,  known  by  the  name  of  Ganglion ;  and  acute  and 
chronic  Inflammation,  or  Tenosynovitis.  The  tendons  of  the  hand  are  most 
liable  to  both  these  affections. 
^  Ganglion.— Two  distinct  kinds  of  ganglion  are  met  with  :  the  Simple, 
situated  upon  the  sheaths  of  tendons  ;  and  the  Compound,  consisting  in  a  dila- 
tation of  the  sheath  itself. 

Simple  Ganglion  consists  of  a  cyst  varying  in  size  from  a  cherry-stone  to  a 
large  marble,  and  containing  a  clear  transparent  fluid  of  a  yellowish  colour, 
which  is  sometimes  thin  and  serous,  sometimes  gelatinous  and  semi-coagulated. 
It  occurs  as  a  smooth,  globular,  elastic,  and  tense  timiour,  usually  situated  on 
the  back  of  the  wrist,  where  it  forms  a  distinct  roimd  projection  ;  it  may  also 
occur  on  the  dorsum  of  the  foot.  In  botli  situations  it  is  distinctly  connected 
with  the  sheaths  of  the  extensor  tendons  ;  and,  indeed,  Paget  looks  upon  it  as 
laemg  a  cystic  transformation  of  the  fringe-like  process  of  synovial  membrane 
limng  these  sheaths.  As  ganglion  increases  in  size,  it  often  gives  rise  to  painful 
sensations  in  the  parts  below  it,  by  pressing  upon  the  neighbouring  nerves  ; 
thus,  a  ganglion  at  the  back  of  the  wrist  often  produces  pain  and  weakness  in 
the^  hand,  by  compressing  some  of  the  branches  of  the  musculo-spiral  nerve 
which  are  stretched  over  it. 

Compmmd  Ganglion  is  chiefly  met  with  in  the  palm  of  the  hand,  and  the 
dorsum,  sole,  or  inner  side  of  the  foot.  It  consists  of  a  dilatation  of  the  sheaths 
of  the  tendons  in  these  situations  :  it  may  often  attain  a  very  considerable 
bulk,  and  then  usually  becomes  irregular  in  shape,  owing  to  several  tendons 
being  implicated  by  it.  Often,  in  this  form  of  ganglion,  the  sheath  is  simply 
thickened  as  well  as  dilated  ;  and  the  contained  fluid  is  clear  and  yellowish 
though  usually  thinner  than  in  the  simple  ganglion.    The  sheath  itself  is  vas- 
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cular,  and  lined  by  a  red,  fringed,  and  velvety  membrane  ;  tlie  fluid  may  then 
be  dark  and  bloody,  and  contain  masses  of  buff-coloured  fibrine  or  a  large 
number  of  granidar  bodies,  like  those  met  with  ia  certain  forms  of  enlarged 
bursee.  These  I  have  found  to  be  composed  of  imperfectly  developed  granula- 
tions, in  which  the  remains  of  blood-vessels  were  visible,  probably  thrown  off 
from'the  imier  wall  of  the  vascular  sheath.  This  form  of  the  disease,  at  times, 
puts  on  almost  a  malignant  appearance,  is  extremely  chronic  in  its  characters, 
and  may  occupy  a  very  extensive  siirface  ;  in  a  case  of  the  kind  that  was  under 
my  care  some  time  ago,  the  dorsum  and  greater  part  of  the  inner  side  of  the 
foot  were  involved. 

Treatment. — The  treatment  of  a  ganglion  must  depend  upon  its  character  and 
size.  When  small  and  simple,  as  on  the  back  of  the  wrist,  it  may  commonly 
be  got  rid  of  by  being  ruptured  by  forcible  pressure  with  the  thumb,  or  by  a 
blow  with  the  back  of  a  book,  or  by  being  tightly  compressed,  by  means  of  a  six- 
pence wrapped  in  a  piece  of  lint  and  firmly  strapped  upon  the  swelling.  If  it 
do  not  disappear  in  this  way,  the  best  plan  is  to  puncture  it  subcutaneously  by 
means  of  a  valvular  opening,  to  squeeze  out  its  contents,  scarify  the  interior  of 
the  cyst,  and  employ  pressure.  If  the  ganglion  give  rise  to  much  pain  and 
weakness,  and  cannot  be  made  to  disappear  by  the  use  of  the  means  just 
indicated,  it  may  usually  be  very  conveniently  and  safely  obliterated  by 
passing  a  seton  of  two  threads  through  it,  and  leaving  it  in  for  four  or  five 
days,  until  sufficient  inflammatory  action  has  been  induced  for  the  obliteration 
of  the  cyst.  Should  these  means  fail,  it  may  be  dissected  out,  if  it  be  thought 
advisable  to  have  recourse  to  this  somewhat  severe  procedure,  which  is  attended 
with  some  risk  of  inflammation  extending  up  the  sheath  of  the  tendon.  I 
have,  however,  on  several  occasions  performed  this  operation,  without  any 
troublesome  consecLuences  ensuing. 

A  Ganglion  situated  in  the  Palm  of  the  Hand,  and  extending  imder  the 
annular  ligament  some  little  distance  up  the  flexor  tendons  of  the  forearm,  is  a 
very  troublesome  disease.  Syme  recommends  that  the  cyst  should  be  laid 
open,  and  the  annular  ligament  divided.  TMs  seems  to  me  an  unnecessarily 
severe  procedure  ;  and  I  have  in  several  instances  cured  the  affection  by  milder 
means  ;  in  one,  by  injecting  a  smaU  quantity  of  tincture  of  iodine  into  the 
cyst  through  a  puncture  in  the  palm,  and  in  two  or  three  other  cases  by  the 
use  of  the  seton.  The  seton  is  most  easily  introduced  by  squeezing  the  fluid 
from  the  palm  into  the  sheaths  of  the  flexor  tendons  above  the  mist,  making 
a  puncture  into  these,  and  then  pushing  an  eyed  probe  armed  with  two  or 
three  threads  along  the  tendons  under  the  annidar  ligament  into  the  centre 
of  the  pahn,  where  it  is  to  be  drawn  out  through  a  smaU  incision  made  dowTi 

npon  it.  1       p  1  • 

In  the  Side  and  Sole  of  the  Foot  these  gangHomc  tumours,  when  ol  large  size, 
and  fined  with  semi-soUd  fibrinous  matter,  may  require  to  be  dissected  out. 

Inflammation  of  the  Sheaths  of  Tendons— Tenosynovitis.— This  is 
occasionaHy  met  with  as  the  result  of  strains  and  twists  of  the  hand,  about  the 
wi-ist  of  the  extensor  tendons,  or  the  long  head  of  the  biceps.  In  tlus  affec- 
tion there  is  swelling  of  a  puffy  character,  ^vith  tenderness  when  the  part  is 
pressed  on  or  moved  ;  and  usually  a  peculiar  fine  crackling  sensation  is 
communicated  to  the  Surgeon's  hand  when  he  examines  the  aftected  part  I  hc 
crackUng  is  especiaUy  marked  in  cases  in  which  the  inflammation  and  efliision 
have  become  clironic,  when  the  disease  appears  to  partake  of  the  nature  ol  a 

difii-ised  ganglion.  •  f   •    1  T,' 

Treatme^it.—Thc  treatment,  when  the  disease  is  acute,  consists^  m  leeching 
and  blistering,  with  rest  of  the  part ;  when  it  has  assumed  a  chrome  character, 
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tlie  application  of  blisters  and  the  merciuy  and  ammoniacum  plaster  will  be 
found  most  useful. 


DISEASES  OF  MUSCLES. 
The  voluntary  muscles  are  not  often  the  seat  of  primary  disease  of  any 
kind.  Injlammatori/  affections  of  muscles  of  a  rheumatic  character  imdoubt- 
edly  occur,  and  abscess  is  occasionally  met  mth  inside  muscular  sheaths,  more 
particularly  that  of  the  rectus  abdominis.  Syphilitic  tumours,  or  rather  in- 
flammatory or  plastic  indications  of  muscles,  aie  not  very  nnfi-equently  met 
with. 

TujiouRS  OF  Muscle. — Organic  structural  diseases  of  muscular  tissue  are 
rare  ;  yet  the  records  of  Surgery  contain  scattered  through  them  no  incon- 
siderable number  of  cases.  My  friend  and  former  pupil,  Mr.  Teevan,  has, 
with  much  industry,  collected  the  particulars  of  62  cases  of  Tumours  of  Muscles 
of  all  kinds.  About  one-third  of  these  he  finds  to  have  been  cancerous  ; 
16  were  fibrous  ;  8  cystic ;  5  hydatid  ;  and  5  erectile.  The  form  of  cancer 
that  occurs  primarily  in  muscles  is,  I  believe,  invariably  the  encephaloid.  I 
have  most  frequently  seen  the  muscles  of  the  lower  extremity  the  seat  of 
organic  disease.  When  the  upper  limbs  are  affected,  the  muscles  that  have, 
according  to  Teevan,  been  most  frequently  attacked  are  the  pectoralis  major, 
deltoid,  and  biceps.  The  muscles  of  the  trunk  and  neck  are  seldom  diseased, 
with  the  excep-  ^ 
tion  of  the  rec- 
tus abdominis, 
which  appears  to 
be  very  liable  to 
tumours. 

I  liave  had 
imder  my  care 
eight  cases  in 
which  tumours  of 
different  kinds 
developed  pri- 
marily in  mus- 
cular tissue.  The 
first  case  was 
that  of  a  woman, 
about  48  years 
of  age,  in  whom 
a  fibro-cystic  tu- 
mour, as  large  as 
a  cocoa-nut,  de- 
veloped in  con- 
nection with  the 
tensor  vagina) 
femoris,  fonning 
a  large  mass, 
which  I  dis- 
sected out  rea- 
dily from  over 
the  hip.  The 

second  case  was  that  of  a  lad  about  18,  in  whom  a  cystic  tumour,  as  large  as 
a  fcEtal  head,  thick  walled,  and  containing  clear  fluid,  developed  in  the  substance 


Fig.  342.-Fibro-Plastio  Tumour  „f  the  Sartorius  Mnscla. 


Fig  343.— Uuck  View  of  Tumour 
showing  Sartorius  Muscle. 


Fig.  344.— Front  View  of  Tumour 
laid  open,  and  showing  Sartorius,  a! 
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uf  the  adductor  Lrevis  of  the  thigh,  from  which  it  was  dissected  out  with  no 
little  difficulty,  and  Avith  a  fatal  result.   The  third  case  was  that  of  a  man  from 
whom  the  accompanying  drawings  are  taken  (Figs.  342,  343,  344),  in  whom  a 
fihro-plastic  timiour  developed  mthin  the  sheath  of  and  in  the  substance  of 
the  sartorius  muscle  of  the  left  thigh,  in  consequence  of  a  strain.^  After 
growing  slowly  for  about  six  years,  it  had  attained  the  size  of  a  child's  head, 
when  I  removed  it,  together  with  seven  or  eight  inches  of  the  muscle  from  the 
inside  of  the  sheath  of  which  it  had  originated,  and  with  which  it  was  closely 
incorporated.    The  sheath  of  the  femoral  vessels,  which  was  exposed  for  a  con- 
siderable extent,  was  unaffected  by  the  disease.    Recurrence  took  place  in  less 
than  twelve  months  tu  the  cicatrix,  and  when  the  secondary  tumoxvr  had 
attained  the  size  of  an  ostrich's  egg,  it  was  removed,  the  patient  making  a  good 
recovery ;  but  recurrence  of  the  disease  took  place,  which  eventually  proved 
fatal.  The  fourth  case  was  that  of  a  man  aged  about  40,  in  the  sole  of  whose  foot 
a  cystic  tumour,  about  as  large  as  a  goose's  egg,  was  developed,  springing  from 
the  flexor  brevis  digitorvun.    This  was  carefully  dissected  out ;  but  in  a  few 
months  the  patient  returned,  with  a  solid,  elastic,  rapidly  growing  tumour, 
evidently  malignant,  developed  in  the  cicatrix.    The  foot  was  amputated,  and 
on  dissection  the  mass  proved  to  be  encephaloid,  and  to  have  developed  from 
the  muscular  structure  just  named. 

In  three  cases  the  tumours  were  hydatid.  In  one  patient,  a  young  woman, 
the  disease  was  seated  iu  the  deltoid  ;  in  the  other,  a  medical  man,  about  50 
years  of  age,  the  tumour  was  seated  at  the  outer  edge  of  the  latissimus  dorsi  ; 
and  in  the  third,  a  gentleman  about  60  years  old,  in.  whose  biceps  the  disease 
commenced.  In  each  of  these  cases,  excision  of  the  tumour  was  successfully 
practised. 

In  the  eighth  case  the  tumour  was  an  enchondroma  ia  the  tibialis  anticus. 
I  have  seen  two  other  cases  of  enchondroma  ia  muscles  :  one  situated  iu 
the  vastus  externus  of  the  thigh  ;  the  other  in  connection  with  tlie  pectoral 
muscle. 

Tumoru'S  developing  primarily  in  the  intermuscular  areolar  j)lanes  are  of 
very  common  occurrence  ;  but  these  are  very  different  from,  and  must  not  be 
confounded  with,  true  muscular  tumours. 

The  Treatment  of  these  various  muscular  tumoitrs  must  be  considered  on 
ordinary  surgical  principles.  "When  of  an  innocent  character,  as  cystic  or 
hydatid,  fibrous,  erectile,  or  enchondromatous,  they  may  be  dissected  out  from 
the  muscular  tissue  amongst  which  they  lie,  and  no  fear  of  recurrence  need  be 
entertained. 

When  they  are  malignant,  amputation  of  the  Kmb,  if  the  tumour  be  favour- 
ably situated  for  such  an  operation,  is  usually  the  only  resom-ce  :  partial 
operations  are  usually  worse  than  useless,  as  they  lead  to  a  speedy  recurrence 
of  the  malignant  action.  Teevan  has  made  the  ingenious  suggestion  of  applying 
to  malignant  tmnours  of  muscle  the  same  rule  of  practice  that  guides  us  in 
operations  on  bones  affected  by  cancer  ;  viz.,  to  remove  the  whole  of  the  organ 
that  is  the  seat  of  disease,  excising  the  entii-e  muscle  from  its  origin  to  its 
iasertion,  and  thus  eliminating  from  the  system  the  whole  of  the  morbid  mass, 
which  will  be  confined  witliin  its  sheath— a  structiu-e  that  for  a  long  time 
resists  the  outward  pressm-e  of  a  morbid  gi-owth.  This  suggestion  is  founded 
on  correct  pathological  principles  ;  the  only  objection  to  it  is  its  difficulty  of 
application  in  actual  practice— there  being  few  muscles  so  situated  that  they 
could  with  safety  be  completely  extu'pated. 
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LATERAL  CURVATURE  OF  THE  SPINE. 
This  aifection,  on  account  of  the  frequency  of  its  occurrence  and  tlie 
tediousness  of  its  cure,  has  received  a  good  deal  of  attention  from  various 
sm-geons  ;  and  much  has  heen  written  on  it  by  those  who  have  specially 
devoted  themselves  to  its  treatment ;  yet  the  whole  of  its  pathology  and 
management  lie  in  a  very  narrow  compass. 

Lateral  ciu-vatuie  of  the  spine  most  commonly  commences  at  an  early  period 
of  Hfe,  usually  between  the  ages  of  twelve  and  eighteen — seldom  before  the 
one,  and  not  very  commonly  after  the  other.  Girls  are  more  frequently  the 
subjects  of  this  deformity,  which  but  very  rarely  occurs  in  boys.  It  appears 
to  consist  simply  in  a  relaxation  of  the  muscles  and  ligaments  of  the  spine  ; 
in  consequence  of  which  the  vertebral  column,  being  no  longer  able  to  support 

the  weight  of  the  head,  neck,  and  shoulders, 
becomes  curved  to  one  side,  a  corresponding 
deviation  taking  place  in  the  ojsposite  direction 
at  a  lower  portion  of  the  spine,  in  order  to  pre- 
serve the  equilibrium  between  the  two  sides  of 
the  body  (Figs.  345,  346).  The  first  curve 
usually  takes  place  in  the  upper  or  middle  dorsal 
region,  the  convexity  tending  towards  the  right 


Fig.  845.— Lateral  Curvature  and 
Rotation  of  Spine. 


Fig.  34G.— Outline  of  Double 
Lateral  Curvature. 


Fig.  34r.— Quadruple 
Curve. 


side  ;  the  second,  or  compensating  curve,  occurs  in  the  lumbar  region,  the  con- 
vexity looking  towards  the  left.  In  some  instances  there  is  a  quadruple  curve 
(Fig.  347).  At  the  same  time  that  these  lateral  curves  take  place,  there  is  a 
tendency  to  rotation  of  the  bones  of  the  spine  upon  one  another,  in  such  a  way  that 
the  bodies  of  the  vertebrte  forming  the  dorsal  curve  are  twisted  slightly  to 
the  left,  while  those  which  enter  into  the  formation  of  the  lumbar  ciu-ve  are 
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turned  slightly  to  the  right  (Fig.  346).  Tliis  twist  is  sometimes  slight ;  but  in 
other  instances  it  is  very  marked,  so  that  tliere  is  a  double  cui'vatui'C— kteral 
and  rotatory. 

On  examining  the  bones  and  intervertebral  fibro-cartilages  after  death,  even 
in  cases  of  very  considerable  distortion,  no  disease  will  appear  in  them ;  ex- 
cept, perhaps,  that  the  bodies  of  some  may  have  been  slightly  compressed 
where  they  form  the  principal  concavity  of  the  arch.  The  Ugaments  appear  to 
be  stretched,  relaxed,  and  somewhat  weakened ;  and  the  muscles  are  usually 
pale,  flabby,  and  apparently  wanting  in  power. 

Mechanism. — From  a  consideration  of  the  pathology  of  this  affection,  and 
from  the  particular  age  at  which  it  manifests  itself,  before  the  bones  have 
become  completely  ossified,  or  the  ligaments  have  acquired  their  due  degree 
of  rigidity,  its  mechanism  becomes  sufficiently  apparent.  The  spinal  column, 
being  composed  of  a  number  of  separate  bones,  possesses  no  firmness  in  itseK, 
or  power  of  self-support,  but  is  maintained  in  the  erect  position  by  the  close 
manner  in  which  its  separate  elements  are  knit  together  by  ligamentous  and 
muscular  structures,  and  by  the  way  in  which,  when  thus  bound  together  as 
a  whole,  it  is  supported  on  each  side  by  the  strong  mass  of  the  erector  spina? 
muscles.  The  proper  tension  of  these  ligamentous  supports  and  muscular 
masses,  is  especially  necessary  for  it  to  maintain  the  weight  of  the  head  and 
shoulders,  which  is  thrown  on  the  cervical  and  the  upper  portion  of  the  dorsal 
spine.  If,  from  any  cause,  the  ligaments  become  relaxed,  and  the  muscles 
lose  their  tension,  or  if  the  weight  of  the  upper  part  of  the  body  increase  dis- 
proportionately to  the  augmentation  in  the  strength  of  the  ligaments  and 
muscles  that  support  the  spine,  the  vertebral  column  -ndll  necessarily  give 
way  under  the  pressure  to  wliich  it  is  subjected 
in  a  direct  line  from  above  downwards,  and 
wiU  consequently  become  curved.  Most  com- 
monly, indeed  almost  invariably,  this  takes  place 
in  a  lateral  direction,  the  spine  yielding  more 
readily  in  this  than  in  any  other.  In  some  rare 
cases,  however,  the  lower  portion  of  the  cervical 
or  the  upper  dorsal  region  will  project  backwards 
in  an  angular  manner,  constituting  the  disease 
termed  Cyphosis  (Fig.  348)  ;  and  in  other  cases,  of 
still  less  frequent  occurrence,  there  may  be  in- 
curvation of  the  spine  in  the  dorso-lumbar  region, 
giving  rise  to  Lordosis  (Fig.  349). 

The  directions  in  which  these  various  curves 
take  place  are  exaggerations  of  the  natural  in- 
clination of  the  spinal  column.  In  lateral 
curvature,  the  cMef  convexity  takes  place  towards 
the  right  side,  causing  a  projection  of  that 
shoulder  which  in  most  people  is  somewhat 
more  prominent  than  the  other.  In  cyfliosis,  the  exciurvation  takes  place  m  the 
lower  cervical  and  upper  dorsal  regions,  wliich  are  natui-ally  prominent ;  and, 
in  lordosis,  the  incurvation  is  most  marked  in  the  limibar  region,  in  which 
there  is  naturally  a  curve  forwards.  ,     ,    ,        .  .  a 

Causes -These  various  lands  of  deformity,  as  has  already  been  statM, 
chiefly  occur  in  girls  about  the  age  of  puberty ;  at  a  time  of  life  when  the 
tonicity  of  the  muscular  system  not  unfrequently  becomes  lessened  by  the 
occurrence  of  ancemia  and  those  states  of  impaired  healtli  tliat  so  Irequently 
attend  the  establislmient  of  the  uterine  function  ;  and  before  the  osseous 


Fig.  3+S-— 
CyptoBis. 


Fig.  ■S'19.— 
Lordosis. 
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and  ligamentous  structures  of  the  "body  are  fully  developed.    At  tliis  period  of 
lite,  also,  it  frequently  happens  that  the  spine  becomes  ratlier  suddenly  elon- 
gated by  a  rapid  increase  in  growth  taking  place  ;  or  that  it  becomes  over- 
weighted by  the  system  developing  itself,  and  the  shoulders  and  bust  becoming 
stout  and  expanded.    Indeed,  so  frequent  is  the  occurrence  of  a  certain  degree 
of  lateral  curvatm-e  of  the  spine  from  these  varioiis  causes,  about  the  age  of 
puberty  in  girls,  that  few  escape  a  tendency  to  deviation  ;  of  so  slight  a  kind, 
however,  as  not  to  admit  of  recognition  as  a  disease.    But  if  this  tendency  be 
aUowed  to  go  on  imchecked,  or  if  it  be  increased  by  injurious  habits,  amongst 
which  are  aU  one-sided  postures  in  which  the  body  is  twisted,  as  in  playing 
some  musical  instruments,  or  in  leaning  over  a  table  in  drawing  and  writing, 
the  slight  deviation  may  rapicUy  increase  imtil  it  assume  the  true  characters  of 
lateral  curvature  of  the  spine.    I  do  not  think  that  there  is  any  evidence  to 
show  that  this  is  either  a  strumous  or  a  rickety  affection  ;  indeed,  so  far  as  my 
observation  goes,  I  should  certainly  say  that  strumous  girls  are  less  liable 
to  the  disease  than  those  of  a  nervous  or  bHious  temperament.    A  rickety 
tendency  would,  of  course,  increase  the  disposition  to  the  affection  ;  but  I 
think  tHs  IS  very  rarely  associated  with  it.    Amongst  the  more  common  pre- 
disposmg  causes  must  undoubtedly  be  reckoned  the  indolent  and  sedentary 
occupations,  and  the  luxurious  enervating  habits  that  are  commonly  encouraged 
m  girls  m  the  higher  ranks  of  life,  and  which,  by  preventing  due  muscular 
development,  at  the  same  time  that  they  induce  a  general  loss  of  tone  in  the 
system,  may  directly  occasion  the  disease. 

The  causes  of  the  antero-posterior  curves  are  usually  to  be  found  in  some 
faulty  habits  of  the  patient ;  either  giving  rise  to  an  habitual  stoop,  and  thus 
laying  the  foundation  for  cyphosis,  or  throwing  too  great  a  weight  on  the 
loms,  and  thus  giving  rise  to  lordosis.  A  kind  of  spurious  lordosis  is  developed 
in  some  cases  of  anchylosis  of  the  liip-joint. 

Signs  of  Lateral  Curvature.— The  signs  of  this  affection,  when  it  is  well 
marked,  are  distinctly  obvious.    The  serpentine  character  of  the  curve,  its 
double  nature,  the  convexity  on  one  side  looking  to  the  right  shoulder,  and  on 
the  other  to  the  left  lorn,  wiU  render  its  nature  evident.    Most  commonly  it 
.  commences  in  a  gradual  manner,  the  first  condition  that  fi-equently  attracts 
;  attention  bemg  the  prominence  of  the  right  scapula,  wliich  is  supposed  to  be 
•  "growing  out      or  the  stemo-clavicular  articulation  on  the  same  side  or  some 
.  of  the  cartilages  of  the  ribs,  have  been  observed  to  project.    Whenever  the 
Surgeon  is  consulted  for  such  symptoms  as  these,  he  should  at  once  examine 
1  the  spme,  which  he  wiU  generally  find  to  have  an  inclination  to  the  right 
eside.    In  the  early  stages  of  the  disease,  when  the  deviation  is  not  very 
distinctly  marked,  the  readiest  mode  of  determining  it  is  to  let  the  patient 
-  stand  upright,  taking  care  that  the  feet  are  weU  placed  together,  and  that  the 
a  attitude  is  not  forced  but  natural  ;  the  Surgeon  should  then  run  his  finger 
I  down  the  back  from  one  spinous  process  to  another,  touching  each  as  he  passes 
.  It  with  a  pen  dipped  in  ink  ;  in  this  way,  when  he  has  reached  the  lower  part 
h  he  wi  1  have  mapped  out  the  course  of  the  vertebral  colimm,  and  thus  may  see 
at  a  glance  the  nature  and  e.xtent  of  its  displacement.    At  the  same  time  he 
.  will  probably  observe  that  the  two  hips  do  not  exactly  correspond,  the  left  being 
-somewhatthroAvn  out.  Very  commonly  there  is  agood  deal  of  nem-algic  tenderness 
labout  the  spine,  and  at  this  eariy  stage  there  may  be  anemia  and  symptoms 
of  impaired  nutrition.    As  the  disease  advances,  the  curvature  becomes  more 
Idistmct,  and  at  the  same  time,  owing  to  the  torsion  of  the  column  assumes  a 
-slightly  angular  character  where  most  convex.    The  ribs  on  the  ri<'ht  side  are 
t.thrown  out  and  bulging,  and  carry  up  the  scapula  with  them,  whUst  those  on 
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tlie  left  are  sunk  and  depressed  (Fig.  350).  In  fact,  the  whole  of  the  right 
side  of  the  chest  and  Ijody  partakes  in  the  projection  of  the  spine  on  that  side, 
and  thus  adds  much  to  the  general  deformity  ;  wlulst  the  left  side  of  the  chest 
is  correspondingly  hollowed  and  sunk  in.    "When  the  disease  has  advanced  in 

this  way,  it  always  occasions  great  general 
dehUity,  emaciation,  and  pallor  ;  the  nutri- 
tion of  the  body  being  impaii-ed,  partly  by 
the  compression  to  which  the  thoracic  and 
abdominal  organs  are  subjected,  and  partly, 
doubtless,  by  imtation  set  up  in  the  spinal 
cord,  induced  by  the  curvature. 

During  the  early  part  of  the  disease  the 
spine  preserves  its  flexibility  ;  and  whilst 
the  cm-ve  is  stiLL  recent,  and  the  patient 
young,  if  the  weight  of  the  head  and 
shoulders  be  taken  oflF,  it  wiU.  at  once  resume 
its  straight  direction.    Thus,  if  the  patient 
be  lifted  off  the  ground  by  raising  her  up 
yvith.  the  hands  vmder  the  axillse,  or  if  she 
be  laid  down  on  her  face  on  a  flat  couch,  the 
back  wiU  fall  into  a  straight  position,  or 
may  readily  be  made  to  do  so  by  slight 
traction.    After  the  disease,  however,  has 
existed  for  some  years,  or  if  the  patient  have 
passed  that  age  at  which  consolidation  of 
the  bones  and  ligaments  takes  place,  the 
distortion  will  continue  pennanently,  in 
whatever  position  she  may  be  placed.  This  is  not  only  owing  to  the  deformity  of 
the  spine,  but  to  the  ribs,  and  ligamentous  and  muscular  structures  generally 
of  the  trmk,  having  become  fixed  in  their  abnormal  position.     _       ,     ,^  ^ 

Treatment— The  treatment  of  lateral  curvature  of  the  spme  should  be 
conducted  on  rational  principles  ;  and,  when  divested  of  the  mystery  with 
which  some  interested  speciaUsts  have  surrounded  it,  it  becomes  as  simple  as  that 
of  any  other  chronic  surgical  affection  of  the  bones,  joints,  or  muscles.  There 
are  three  principles  of  treatment  that  require  to  be  carried  out  in  the  manage- 
ment of  these  cases.  The  first  is  the  improvement  of  the  general  health - 
unless  this  be  effected,  notliing  can  be  done  ;  the  second  is  to  strengthen  the 
muscles  of  the  spine  ;  and  the  third,  to  take  away  as  much  as  possible  the 
weight  of  the  head,  neck,  and  upper  extremities.  _ 

The  administration  of  some  of  the  milder  preparations  of  iron,  with  a  course 
of  aloetics  for  the  regulation  of  the  uterine  fimction,  is  of  gi;eat  moment ;  at 
the  same  time,  a  nourishing  diet  of  animal  food  should  be  aUowed,  and  the 
patient  encouraged  to  take  exercise  in  the  open  au-.    By  these  means  the 
nutrition  of  the  system  will  be  improved,  and  the  tone  of  the  muscles  greatly 
Sored.    The  muscular  power  may  be  more  dii-ectly  strengthened  by  having 
Z  back  weU  sponged  with  cold  salt  or  vineg^ir  and  water  every  mormng,  aiid 
methodLuy  rubbed  from  top  to  bottom.    The  friction  shoidd  be  ^^^^^^^^^ 
directed  to  the  erector  spina,  muscles  on  each  side  of  ^^77  .^;^^^^^^^ 
and  may  be  done  either  with  the  naked  hand,  or  with  some  ^^^^^^ly  st^^^^^^ 
embrocLon.    At  the  same  time,  if  the  patient's  strengtlynU  p^  n  t  1^  hu 
not  otherwise,  the  use  of  the  ^7,^;  ^^^^^ 

ercises  practised  :  these,  however,  should  not  be  contmu  J 
feeling  if  fatigue  or  exhaustion.    Whilst  this  plan  is  bcmg  persevered  m,  the 


Pig.  350.— Lateral  Curvature  of  Spine. 
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patient  should  be  made  to  lie  reciunbent  for  a  few  houi's  daily,  sitting  or 
standing  as  little  as  possible.  By  these  means,  assiduously  continued  for  some 
length  of  time,  the  muscles  of  the  back  may  be  strengthened,  and  the  increase 
of  the  deformity  prevented  ;  and  in  this  way  the  slighter  cases  of  lateral 
curvature,  those  in  which  there  is  rather  a  tendency  to  than  a  full  development 
of  the  disease,  may  be  ciu-ed. 

When  the  affection  is  further  advanced,  though  the  spine  still  continue 
flexible,  if  there  be  decided  projection  of  the  ribs  on  one  side,  and  the  shoulder 
and  hip  be  prominent,  with  appai-ent  difference  in  the  length  of  the  limbs,  and 
much  impaii-ment  of  the  general  health,  more  decided  measures  of  treatment 
must  be  had  recoiu-se  to.  In  these  cases,  as  in  those  just  described,  the  con- 
stitutional powers  must  be  carefuUy  attended  to  on  ordinary  medical  principles  ; 
iron,  and  good  Hving,  with  fi-esh  air,  being  the  basis  of  the  treatment.  At  the 
same  time  that  we  endeavour  to  improve  the  strength  of  the  system  in  this  way 
and  that  of  the  muscles  of  the  back,  especiaUy  by  cold  bathing  and  frictions,  it 
IS  essential  to  adopt  means  to  take  off  the  weight  of  the  head  and  shoulders, 
and  to  prevent  its  continuing  to  keep  up  and  to  increase  the  deformity.  Tlus 
may  be  done  in  two  ways  :  by  keeping  the  patient  in  the  recumbent  position, 
or  by  allowing  her  to  go  about,  wearing  proper  supports. 

The  recumbent  position  in  the  treatment  of  lateral  curvature  of  the  spine, 
though  a  valuable  means  as  an  adjunct  to  other  measures,  has  been  greatly 
abused,  by  being  employed  as  an  exclusive  plan.  This,  I  think,  should  not  be, 
except  when  the  patient  is  unable  to  stand  or  walk  with  comfort,  as  happens  in 
some  of  these  cases,  when  it  may  be  necessary  to  confine  her  for  a  time  to  tHs 
position,  until  the  proper  muscular  power  has  been  restored  by  other  means. 
These  instances,  however,  are  very  rare ;  too  much  so  to  constitute  the  rule  in  the 
treatment.  Whenever  the  recumbent  position  is  employed,  the  prone  seems  to 
me  far  preferable  to  the  supine,  for  reasons  mentioned  when  speaking  of 
angular  curvature  of  the  spine  (p.  220)  ;  and  the  best  couch  for  the  purpose  is 
certainly  Verral's.    The  patient  should  be  kept  on  this  during  the  intervals  of 

•  exercise,  not  being  allowed  to  sit  or 

:  stand,  even  at  meals  ;  she  will  very  \ 
:  soon  become  accustomed  to  a  posi-  \ 
I  tion  that  at  first  appears  constraiaed, 
and  will,  probably,  speedily  be  en- 
i  abled  to  sleep  in  it. 

The  Mechanical  Contrivances  con- 

•  structed  for  the  purpose  of  taking 
t  the  weight  of  the  head,  neck,  and 

other  extremities,  off  from  the 
-  weakened  spine,  are  of  very  various 
t  forms,  and  have  had  much  ingenuity 

expended    in    their  construction. 

They  aU  have  three  principal  ob- 
jects, however  much   their  details 

may  vary  ;  viz.  :  1,  to  take  a  broad 

basis  of  support  round  the  pelvis,  by 
:  means  of  a  strong  well-fitting  band  ; 
■22,  to  carry  off  the  weight  of  the  head 
land  upper   extremities  from  the 

spine  by  means  of  lateral  crutches, 

which  transmit  it  to  this  band ;  and  3,  to  influence  the  convexities  of  the  spinal 
■ciu-ve  by  means  of  movable  plates,  acted  upon  by  rack-and-pinion  or  screw 

H  2 


Fig.  351.— Spinal  Suppoi-t  for  Lateral  Curvature. 
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power.  The  best  of  these  mechanical  contrivances  for  supporting  the  weight 
of  the  head  and  shoulders,  is  the  apparatus  represented  in  the  accompanying 
woodcut  (Fig.  351),  taken  from  an  instrument  constructed  hy  Bigg.  By  it  the 
projection  of  the  right  shovilder  may  he  gradually  brought  down,  the  left  one 
raised,  and  the  weight  of  the  whole  of  the  upper  part  of  the  body  supported. 
By  this  contrivance  alone,  properly  and  carefully  adjusted  to  the  condition  of 
the  deformity,  most  patients  may  be  treated  without  the  necessity  of  any 
confinement  whatever  ;  the  spine  being  by  degrees  restored  to  its  proper  direc- 
tion by  very  gradually  increasing  the  pressure  and  support  of  the  instrument, 
at  the  same  time  that  the  general  health  is  carefully  attended  to,  and  the 
patient  has  the  benefit  of  good  air.  At  first  the  instrument  need  only  be  worn 
during  the  day,  but  after  a  time  it  should  be  kept  on  at  night  as  well.  In 
long-standing  and  severe  cases  of  lateral  curvature  of  the  spine,  when  its 
flexibility  is  lost,  and  the  j)rojection  of  the  ribs  has  become  permanent,  a 
cure  cannot  be  expected,  nor  can  it  be  brought  about  by  any  means  ;  but  the 
patient  ^vill  derive  great  comfort  and  support  from  the  use  of  this  excellent 
instnmient,  and  the  increase  of  the  disease  may  thus  be  prevented. 

The  treatment  of  Posterior  Excurvation  of  the  spine,  without  caries  or  other 

organic  disease  of  the  ver- 
tebral cokunn,  is  best  con- 
ducted by  the  use  of  the 
instrument  here  figured 
(Fig.  352),  which  is  con- 
structed essentially  on  the 
same  principles  as  that  for 
lateral  curvatiire,  with  the 
exception  that  the  back- 
plate  is  so  arranged  as  to 
press  upon  the  prejecting 
spine,  and  thus  gradually 
to  bring  it  into  proper 
position. 

In  Posterior  Incurvation 
the  apparatus  here  figured 

/■n-  oKo\  -111,?  J  Pig-  353.— Spinal  Support  for 
(Fig.  353)  WlU   be  lound       posterior  incurvation. 

the  most  useful  appliance. 
In  fact,  all  these  varieties  of  spinal  curvature  may  be  successfully  remedied  by 
instnmients  constructed  on  the  most  simple  mechanical  principles,  if  carefully 
attended  to  and  carried  out. 


rig.  352. — Spinal  Support  for 
Posterior  Bxcurration. 


CONTRACTIONS  AND  RETRACTIONS  OF  MUSCLES. 

Under  the  head  of  Muscular  Contractions  are  included  various  deformities, 
such  as  squint,  wry-neck,  club-foot,  club-hand,  some  of  which  are  congenital, 
others  acquired.  In  all  these  conditions,  the  deformity  is  primarily  owing  to 
an  affection  of  the  muscular  system,  and  not  to  disease  of  the  bones  or  liga- 
ments, which  are  only  secondarily  implicated. 

Causes. — The  causes  of  these  deformities  are  very  various  ;  but  they  may  be 
referred  to  tliree  heads. 

1.  Continuous  Faulty  or  Abnormal  Position  of  a  limb,  as  in  an  unreduced 
dislocation  or  an  anchylosed  joint,  -will  be  followed  by  the  disuse  of  a  certain 
set  of  muscles,  which  consequently  become  sTiortened  and  atrophied,  and  acquire 
a  rigid  state.  Tliis  condition  is  consecutive  to  the  displacement,  hut  renders  it 
permanent    it  is  apt  to  occur  after  fractures,  if  the  parts  be  kept  for  too  long 
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a  time  in  one  position,  and  more  particularly  if  they  be  bound  and  matted 
together  by  the  pressm-e  of  tight  bandages.  A  somewhat  similar'  cause  some- 
times operates  on  the  foetus  in  utero  :  an  abnormal  position  in  the  uterine 
cavity  being  very  fi'ec^uently  tlie  immediate  occasion  of  some  of  the  varieties  of 
congenital  club-foot.  These  deformities  must  not  be  confounded  wdth  con- 
genital dislocations,  in  which  there  is  always  an  arrest  of  development  of  some 
of  the  articular  ends  of  the  bones  connected  with  the  affected  joint. 

2.  Irritation  set  up  in  the  Central  Portions  of  the  Nervous  Si/stem,  may  produce 
deformity  by  deranging  the  proper  antagonistic  action  of  certain  groups  of 
muscles.  This  condition  gives  rise  to  many  of  the  congenital  as  well  as  of  the 
non-congenital  deformities.  It  may  act  by  producing  more  or  less  complete 
par-alysis  of  one  set  of  muscles,  the  contractility  of  their  antagonists  con- 
tinuing normal  ;  and  thus,  the  relative  balance  of  action  being  destroyed,  the 
stronger  will  di-aw  the  part  over  to  their  side.  The  influence  of  this  want  of 
proper  balance  of  parts  in  paralysis,  producing  deformity,  may  be  well  seen  in 
palsy  of  the  poi-tio  dura,  where  the  face  is  distorted  by  being  drawn  to  the  sound 
side  ;  or  in  squint,  where,  the  external  rectus  being  paralysed,  the  eye  is  dra^vn 
inwards.  According  to  Tamplin,  deformity  from  paralysis  is  never  congenital, 
though  it  is  not  unfrequently  met  with  in  the  non-congenital  cases.  Central 
irritation  may  occasion  deformity  in  another  way,  by  producing  tonic  or  per- 
manent spasm  of  one  set  of  muscles,  the  other  remaining  perfect  in  their 
contractility,  but  overbalanced  by  the  contintied  contraction  of  their  antagonists. 
This  would  appear  to  be  the  case  in  some  forms  of  squint.  Little  has  inade  the 
important  observation,  that  many  cases  of  deformity  appear  to  be  due  to  mischief 
inflicted  on  the  base  of  the  brain  during  protracted  and  instrumental  labonrs. 

3.  Ferijjheral  Nervous  Irritation  may  occasion  contraction  of  the  muscles  and 
deformity.  This  we  commonly  see  happen  in  cases  of  contraction  occurring 
from  the  irritation  of  worms  in  the  intestinal  canal,  in  the  so-called  hysterical 
contractions  from  uterine  irritation,  &c.  From  all  these  various  causes  contrac- 
tion and  deformity  may  arise.  In  some  cases  deformity  will  cease  after  the 
removal  of  the  cause  ;  but,  in  other  instances  in  which  it  has  been  of  long 
duration,  the  deformity  will  contiaue,  owing  to  the  muscles  having  fallen  into 
a  kind  of  rigid  atrophy,  being  shortened  and  w-asted,  and  consequently  unfitted 
for  the  proper  exercise  of  the  actions  of  the  part. 

Treatment. — The  General  Treatment  of  deformities  consists  in  removing 
the  cause  of  the  contraction  in  those  cases  in  which  it  is  dependent  on  central, 
peripheral,  or  nervous  irritation  that  admits  of  remedy.  Thus,  if  squinting 
arise  from  pressure  upon  the  brain,  the  eye  ^viU  assume  its  straight  direction 
when  the  congested  vessels  are  relieved,  or  the  efiiised  fluids  absorbed  ;  or  if  a 
contraction  of  the  ham-string  muscles  arise  fi'om  the  irritation  of  worms  in  the 
intestinal  canal,  a  dose  of  purgative  may  cure  the  afi'ection.  When,  however, 
the  deformity  is  congenital  or  more  permanent,  the  employment  of  mechanical 
means  and  the  Division  of  the  Tendons  is  the  only  mode  of  restoring  the  natural 
condition  of  the  part.  This  orthopaidic  department  of  surgery  owes,  in  a  great 
measure,  its  existence  to  the  labom-s  of  Delpech  and  Stromeyer,  and  its  perfection 
to  those  of  Little,  Tamplin,  and  Adams. 

Tenotomy. — By  tenotomy,  as  at  present  practised,  is  meant  the  subcutaneous 
division  of  a  tendon  by       ^  ^ 

narrow-bladed  kidfe  (Fig,  " 

354)  introduced  obliquely  ^'S-  354.-Tenotomy-knifo. 

through  a  puncture  by  its  side.  In  doing  this  it  should  be  borne  in  mind 
that  the  normal  anatomical  relations  of  pai-ts  are  often  a  good  deal  distm-bed 
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in  cases  of  deformity  ;  and  thus  tendons  may  he  approxinmted  to  arteries  and 
nerves,  from  which,  in  the  healthy  condition  of  the  limb  they  are  widely 
separated.    The  tendon  may  most  conveniently  he  divided,  m  the  majonty 
of  cases,  by  introducing  the  blade  beneath  it  sideways  and  then  tummg 
the  edge  against  it,  scratchmg  through  it  by  a  kind  of  firm  sawing  niovement, 
the  handle  of  the  knife  being  used  as  a  lever  to  press  the  edge  agamst  the  ten- 
don whilst  the  parts  are  made  tense  by  an  assistant.    A  drop  or  two  only  ot 
blood  are  lost  in  this  simple  operation  ;  and,  as  the  divided  tendon  retracts  witli 
a  kind  of  snap,  a  gap  will  be  left  between  the  two  ends,  from  half  an  inch  to 
an  inch  in  width,  according  to  the  previous  amount  of  tension  m  the  part,  it 
the  muscles  have  been  contracted  for  some  years,  it  will  commonly  be  found 
that  the  fascise  in  the  neighbourhood  of  the  tendon  have  become  rigid  and 
unyielding,  forming  cords  or  bands  stretching  across  from  the  side  of  the  gap. 
If  these  be  very  tense,  they  may  be  divided  in  the  same  way  ;  but  m  many 
instances  it  will  be  found  after  a.lapse  of  a  short  time  that  they  will  yield,  and 
consequently  will  not  require  division.     After  the  section  has  been  made,  the 
smaU  pimcture  should  be  closed  with  a  pad  of  lint  and  a  strip  of  plaster,  the 
admission  of  air  into  the  wound  being  carefuUy  guarded  against.    The  whole 
success  of  the  operation  depends  on  this.    Shoiild  air  enter,  inflammation  and 
suppuration  will  to  a  certainty  be  set  up ;  whereas,  if  this  be  avoided,  the  woimd 
will  heal  by  the  effusion  of  plastic  matter  without  any  inflammation,    it  is  tlie 
entry  of  air,  and  not  the  subcutaneous  wotmd,  that  gives  rise  to  mflanmiation. 
The  part  should  then  be  left  without  any  apparatus  being  apphed  for  three  or 
four  days.  At  the  expiration  of  this  time  lymph  wiU  have  been  thrown  out,  and 
then  proper  mechanical  contrivances  maybe  adjusted  for  graduaUy  restoring  the 
normal  position  of  the  limb  or  part  ;  if  this  be  done  too  soon  the  cicatrix 
will  be  extended  at  too  early  a  period  after  the  deposit  of  the  plastic  matter, 
and  the  tendon  will  become  weakened  and  too  much  elongated. 

Chloroform  is  not  always  admissible  in  these  operations.  In  some  cases  it 
will  be  found  that  under  its  influence  the  muscle  becomes  so  much  relaxed  that 
the  defined  edge  of  the  tendon  disappears,  and  the  proper  section  cannot  be 

The  mode  of  Eepavr  in  Divided  Tendons  has  given  rise  to  some  controversy, 
there  being  two  theories  with  regard  to  the  process.    According  to  one,  the 
plastic  matter  deposited  between  the  divided  and  retracted  ends  gradually 
undergoes  a  process  of  contraction,  analogous  to  what  takes  place  m  the  cica- 
trix of  a  bum,  so  as  to  cause  approximation  of  the  cut  ends  of  the  tendon  at 
the  expense  of  the  muscle,  which  becomes  partiaUy  lengthened,  until  at  last  a 
transverse  linear  cicatrix  merely  is  left  at  the  line  of  section.    Adams  has, 
however,  conclusively  shown  that  this  theory  is  erroneous,  and  that  repair  is 
effected  by  the  deposit  of  plastic  matter  between  the  cut  ends,  chiefly  from  the 
sheaths  and  soft  parts  around  ;  that  this  plastic  matter  undergoes  gradual 
transfonnation  into  tendinous  tissue  ;  and  that  the  tendon  is  actuaUy  length  ned 
and  remains  permanently  so,  by  the  deposit  of  this  new  material,  which 
^entually  resembles  the  normal  structure  of  tendon  so  closely  that  the  micro- 
:iope  faillto  detect  any  appreciable  difference  in  «t™oture,  and  t  ia  it  can  only 
he  distinguished  by  its  more  translucent  appearance  from  the  old  tendon.  In 
fact,  the  divided  tendon  is  completely  regenerated  or  reproduced. 

In  cases  of  congenital  malformation,  the  question  frequen  ly  ar  ses  as  o 
whether  tenotomy  liould  be  perfoiW  "SZ 
advanced  age.    As  a  general  rule,  I  think  that,  il  "^Pf  ^YJ^'/'        ,        .  , 
operations  are  done  the  better  ;  they  are  not-  more  diflicult  f 
of  life  than  at  any  other,  no  danger  attends  them,  and  when  they  aie  peifoimed 
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diu'iiig  iuiancy,  there  is  a  far  less  chance  of  the  deformity  heing  permanent,  than 
if  the  operation  he  delayed  for  some  years.  But  it  must  he  rememhered  that 
many  slight  defomuties  and  contractions  in  infants  may  he  removed  without 
operation,  hy  attention  to  proper  mechanical  and  hygienic  means.  The  Sm-- 
geon  should,  therefore,  not  be  too  ready  to  operate  in  slight  cases  at  tender 
ages. 

DEFOEMITIES  AFFECTING  THE  FACE  AND  NECK.* 

Wry-neck. — "Wry-neck,  Torticollis,  or  Caimt  Obstipum,  arises  from  spasm 
of  one  of  the  stemo-mastoid  muscles  ;  the  head  heing  drawn  to  the  affected 
side.  On  close  examination  in  wry-neck  it  will  he  found  that  there  is  a  triple 
displacement  of  the  head,  which  is  di-a^Ti  downwards,  rotated  outwards,  and 
inclined  laterally  towards  the  affected  side.  The  features  lose  their  symmetry ; 
the  half  of  the  face,  and  even  of  the  head,  on  the  affected  side,  becomes  less 
perfectly  developed  ;  the  true  line  of  the  eyebrows,  eyes,  and  mouth  becomes 
displaced  and  lowered. 

In  torticollis  the  affected  stemo-cleido-mastoid  will  be  found  hard,  defined, 
and  shortened  ;  and  sometimes  both  divisions  of  the  muscle  are  equally  tense, 
standing  out  in  strong  relief,  so  as  almost  to  look  like  two  distinct  muscles. 
In  other  cases  one  division,  and  then  most  usually  the  sternal,  is  chiefly 
affected.  After  a  time  the  cervical  vertebrae  participate  in  and  maintain  the 
displacement,  becoming  rotated  on  their  axes  and  curved.  Eventually  the 
whole  spinal  column  participates  in  the  displacement,  and  lateral  curvature 
sets  in.  The  deeper  muscles  also  become  shortened,  and  the  anterior  margin 
and  clavicular  attachment  of  the  trapezius  will  often  be  found  tense  and  pre- 
tematuraUy  defined. 

Causes. — Wry-neck  occasionally  appears  to  be  congenital  :  more  frequently 
it  is  acquired,  coming  on  in  childhood  after  measles  or  scarlatina,  or  as  a  con- 
sequence of  inflamed  cervical  glands.  It  not  unfrequently  commences  with  an 
ordinary  stiff  neck  from  cold.  In  whatever  way  it  originates,  the  spinal  acces- 
sory nerve  is  probably  at  fault,  and  it  is  owing  to  the  irritation  of  it  that  the 
stemo-mastoid  and  trapezius  muscles  take  on  a  spasmodic  action.  In  spasm  of 
both  stemo-mastoids  the  head  is  thrown  forwards,  the  muscles  projecting  in 
great  relief.  In  these  cases,  the  disease  will  usually  be  found  to  have  had  a 
rheumatic  origin.  Deformity  in  this  situation  may  also  occur  from  diseased 
cervical  vertebrae,  or  from  the  traction  of  the  cicatrix  of  a  bum.  The  conditions 
here,  however,  are  peculiar,  depending  upon  causes  that  are  irrespective  of  the 
state  of  the  muscles,  and  may  readily  be  distinguished  from  the  trae  form  of 
the  disease  produced  by  the  causes  above  mentioned. 

Treatment. — The  treatment  of  torticollis  arising  from  permanent  spasm  of 
one  of  the  stemo-mastoids,  which  is  the  common  form  of  the  affection,  may 
best  be  conducted  by  dividing  the  inferior  attachment  of  the  muscle,  and  thus 
allowing  the  head  to  regain  its  proper  position.  The  division  of  the  muscle  is 
a  somewliat  delicate  operation,  on  account  of  the  important  structiu-es  that  lie 
immediately  behind  it.  By  making  the  incision,  however,  through  it,  from 
behind  forwards,  close  to  the  sternimi  and  along  the  clavicle,  there  can,  if 
ordinary  care  be  employed,  be  little  risk  of  doing  any  damage,  as  these  bones 
carry  the  lower  attachment  of  the  muscle  foiwards,  and  separate  it  fi'om  sub- 
jacent parts.  The  tension  also  into  which  it  is  thrown  by  its  spasm  draws  it 
away  from  the  carotid  sheath.  In  several  instances  in  which  I  have  had 
occasion  to  perform  this  operation,  no  difficulty  whatever  has  been  experienced 

•  For  SqtiiifT,  vide  Chapter  on  "  Diseasos  of  the  Eye." 
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in  dividing  the  sternal  attachment  of  the  muscle,  which  is  usuaUy  very  tense 
and  prominent,  by  passmg  an  ordinary  tenotome  behind  the  tendon,  with  its 
flat  side  towards  it,  just  in  front  of  the  upper  margin  of  the  sternum,  and 
then  cutting  forwards,  whilst  the  muscle  is  put  weU  upon  the  stretch.  In 
dividing  the  clavicular  insertion,  the  safest  plan,  I  think,  consists  in  makmg  a 
puncture  with  a  scalpel  upon  and  down  to  the  clavicle  in  the  cellular  space 
which  lies  between  the  two  attachments  of  the  muscle,  and  then  pushing  a 
lona  blunt-pointed,  narrow-bladed  tenotome  between  that  bone  and  the  inser- 
tion of  the  muscle,  dividing  this  in  a  direction  forwards.  Care  nmst  be  taken 
to  divide  the  muscle  completely,  but  not  to  carry  the  incision  too  freely  or 
deeply.  I  have  heard  of  more  than  one  case  in  which,  from  want  of  due 
precaution,  abundant  hsemorrhage  occurred,  and  of  three  in  which  fatal  results 
followed  the  operation. 

After  the  operation,  the  position  of  the  head  must  be  gradually  rectified  by 
proper  apparatus  (Fig.  355).    The  best  instrument  for  this  purpose  is  the  one 

invented  by  Bigg,  and  here  figured.    It  consists  of 
a  pelvic  band,  a  vertebral  stem,  and  arm-pieces,  the 
object  of  which  is  to  secure  a  firm  basis  of  support  to 
the  neck  lever  (1),  and  the  maxillary  lever  (2).  The 
neck  lever  passes  round  the  head,  and  takes  its  bear- 
ing against  the  temporal  bone  on  the  side  towards 
which  the  head  is  deflected.   The  maxiUary  lever 
acts  against  the  lower  jaw  on  the  opposite  side— that 
which  is  turned  up.   By  means  of  a  ratchet-joint  the 
neck  lever,  the  action  of  which  is  vertical,  tiu-ns  the 
head  from  the  side  to  which  it  is  deflected,  whilst 
the  maxillary  lever,  acting  horizontally,  rotates  the 
head  on  its  vertebral  axis.    By  the  combined  action 
of  these  two  forces  the  head  is  restored  to  its  ver- 
tical position,  and  the  chin  replaced  in  the  mesial 
line.    In  this  way  the  curvature  of  the  cervical  ver- 
tebree  may  gradually  be  corrected  ;  should  it,  how- 
ever, have  existed  for  a  considerable  time,  it  may 
have  assumed  a  permanent  character,  and  a  twist  in 
the  neck  wiU  continue  for  life.   If  the  operation  be 
not  delayed  too  late  in  life,  the  features  will  gradually 
regain  their  symmetry.    After  the  division  of  the 
tendon,  the  deep  fascia  of  the  neck  will  sometimes 
be  found  stretching  across  in  firm  and  tense  bands  ; 
these,  however,  had  better  not  be  interfered  vnth,  as 
they  will  yield  in  time,  and  much  risk  of  injuring 
the  subclavian  and  carotid  vessels  woidd  attend  any  attempt  at  their  diAasion 
The  exposure  and  division  of  the  spinal  accessory  nerve  has  been  practised,  but 
not,  I  believe,  with  much  benefit.  ■,     -i       j  ^ 

In  those  cases  in  which  the  wiy-neck.  appears  rather  to  be  dependent  on 
paralysis  of  one  stemo-mastoid,  than  on  spasm  of  the  other,  electncity  and 
the  application  of  strychnine  to  a  bUstered  surface  over  the  muscle,  vnil  be 
found  most  useful. 

DEFORMITIES  OF  THE  ARM  AND  HAND. 
Contraction  of  the  Arm  is  not  of  very  common  occurrence,  except  as 
the  result  of  bums.    I  have,  however,  met  with  four  distinct  forms  of  contrac- 
tion  of  the  forearm. 


Fig.  355.— Bigg's  Apparatus 
for  Wry-neck. 
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1.  There  may  be  anchylosis  of  the  elbow-joint,  the  forearm  being  bent  at 
a  right  angle  with  the  arm,  the  result  of  disease  of  or  around  the  ai-ticulation. 
If  the  anchylosis  be  fibroiis,  and  the  muscles  strong  and  firm,  a  very  useful 
Kmb  may  be  restored  by  breakmg  down  adhesions,  imder  chloroform,  by 
forcible  flexion  and  extension,  and  then  using  passive  motion,  friction,  and 
douches.  Should  the  muscles  be  very  flaccid  and  wasted,  forcible  extension 
may  leave  a  permanently  weakened  limb,  over  which  the  patient  has  lost  the 
power  of  flexion.  In  such  cases  I  have  foimd  gradual  extension,  made  by 
means  of  an  angular  spHnt,  acted  upon  by  a  ratchet-appai-atus,  the  safest 
means  of  restoring  the  utility  of  the  ai-m.  If  the  anchylosis  be  osseous,  the 
bones  should  be  resected,  a  wedge-shaped  piece  being  sawn  out,  and  a  false 
joint  allowed  to  form. 

2.  The  biceps  may,  by  its  contraction,  occasion  a  permanent  flexion  of  the 
arm.  This  contraction  of  the  biceps  may  be  hysterical  or  rhetunatic.  Wlien 
hysterical,  occiuring  in  young  women,  it  requires  the  ordinary  constitutional 
treatment  of  hysteria  ;  should  this  fail  in  removing  it,  extension  may  be  made 
under  chloroform,  and  the  arm  kept  in  the  straight  position  for  a  time.  When 
it  is  rheumatic,  or  of  organic  character,  and  permanent,  section  of  the  tendon 
and  its  aponeurosis  may  be  practised,  due  care  beiug  taken  of  the  artery  and 
nerve.  This  operation  is  most  safely  done  by  introducing  the  tenotome  to 
the  inner  side  of  the  tendon,  slipping  it  rmder,  and  cutting  upwards  and  out- 
wards ;  the  ai-tery  being  guarded  and  pushed  to  the  inner  side  by  the  pressure 
of  the  left  forefinger. 

3.  The  forearm  may  be  forcibly  pronated  and  flexed  as  the  result  of  chronic 
inflammation  of  the  radio-humeral  articulation.  Here  forcible  supination  and 
extension,  imder  chloroform,  is  the  best  remedy. 

4.  The  forearm  may  be  bent  on  the  arm  in  consequence  of  the  contraction  of 
the  cicatrix  of  a  bum  along  the  inside  of  the  limb.  In  this  case  the  plastic 
operation  described  at  page  160  must  be  practised. 

Anchylosis  of  the  Arm  in  the  Straight  Position  is  a  condition  of  very 
serious  inconvenience  to  the  patient,  the  limb  being  almost  useless  for  all 
ordinary  purposes  of  life.  In  cases  of  this  kind,  the  treatment  to  be  adopted 
must  depend  upon  whether  the  anchylosis  be  fibrous  or  osseous.  If  it  be 
fibrous,  however  firm,  the  forearm  may  always  readily  be  brought  into  a  rect- 
angular position  by  flexion  under  chloroform,  and  the  moblKty  of  the  joint 
may  then  be  improved  or  restored  by  passive  motion,  friction,  and  douches. 
If  osseous,  the  bony  union  must  be  sawn  across,  and  the  case  treated  as  an 
ordinary  instance  of  excision  of  the  elbow,  with  the  view  of  establishing  a 
false  joint. 

Acquired  Contraction  of  the  Muscles  of  the  Forearm  implicating 
THE  Hand  is  occasionally  met  with  in  adults.  I  have  seen  it  in  two  oppo- 
site conditions  ; 
that  of  forcible 
extension  (Fig. 
356),  and  that  of 
forcible  flexion 
and  pronation 
(Fig.  357).  In 
both  instances  it 

appeared  to  have  SoC.-Contraction  of  Extensors  of  tho  Hand 

been  the  result  of 

excessive  use  of  certain  mascles  ;  in  the  first  case  in  wringing  out  clothes  in  the 
other  in  cutting  with  very  heavy  shears.    In  the  case  of  flexion  and  pronation, 
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it  was  interesting  to  observe  that,  wlien  the  fingers  were  extended,  the  wrist 
hecame  flexed,  and  when  the  wi-ist  was  extended  the  fingers  became  bent  in. 
In  these  cases  change  of  occupation,  friction,  and  galvanism,  with  the  use 

of  a  straight  splint, 
were  advantageously 
resorted  to,  a  cure 
being  cA'entually  ef- 
fected. 

Club-hand. — A  de- 
formity resembling 
club-foot  has  occa- 
sionally, though  very 
rarely,  been  met  with 

Fig.  357.— Contraction  of  Plexors  and  Pronators      in    the    hand.  The 
of  the  Hand.  contraction  may  occur 

in  two  directions  ;  either  in  the  sense  of  preternatural  flexion,  or  in  that  of 
abnormal  extension  of  the  member.  It  has  been  described  by  Cruveilhier, 
VoiUermier,  and  Smith  of  Dublin.  In  most  of  the  cases  that  have  been  met 
with  there  was  a  certain  amount  of  deformity  of  the  lower  end  of  the  radius, 
with  congenital  dislocation  of  the  wiist ;  and  in  Smith's  case  there  was  an 
accessory  semilunar  bone  in  the  carpus.  Little,  if  anything,  can  be  done  by 
sur-ery  for  the  reUef  of  this  deformity  ;  though  some  benefit  might  possibly 
resiUt  from  the  division  of  any  tendons  that  were  pretematurally  tense. 

Contraction  op  the  Fingers.— A  contraction  of  the  fingers,  which  are 
dra^vn  into  the  palm  of  the  hand,  is  often  met  with.    Most  commonly  this 
commences  in  the  Uttle  finger,  and  thence  graduaUy  extends  to  the  rmg  and 
middle  fingers,  which  become  so  forcibly  and  firmly  curved  mwards,  that  then- 
extension  is  not  practicable.   It  commonly  results  from  frequent  and  contmued 
pressure  on  the  palm  of  the  hand,  as  in  leaning  on  a  round-ended  stick  m 
walking  or  in  those  trades  in  which  an  instrument  requires  to  be  pressed  into 
the  hollow  of  the  hand.    In  many  cases,  however,  it  occurs  in  persons  m  the 
prime  of  life  without  any  apparent  exciting  cause.    In  sucli  cases  I  have 
always  found  it  associated  with  a  rheumatic  or  gouty  diathesis  ;  the  disease  m 
fact  consisting  in  chronic  thickening  of  the  fascia  of  the  palm  and  fingers, 
resulting  from  rheumatic  inflammation  of  these  parts.     On  examining  the 
contracted  fingers,  projecting  ridges  wiU  be  felt  extending  from  he  palm  to 
their  anterior  aspects  ;  and  on  endeavouring  to  straighten  them,  these  ridge 
WiU  be  found  to  become  stretched,  and  the  palmar  fasciae  to  be  rendered 
tense    The  skin  covering  these  ridges  is  usuaUy  healthy,  but  sometmies  adhe- 
rent to  them.    So  firmly  axe  the  fingers  contracted,  that  by  no  efl^ort  can  they 

be  extended.  .        .   ,  ,  ■, 

Pathology.-The  pathology  of  this  contraction  has  given  rise  to  a  good  deal 
of  difference  of  opinion  amongst  Surgeons.    Dupuytren  appears  to  have  been 
the  first  who  endeavoured,  by  dissection,  to  ascertain  its  true  c^^aracter 
found,  on  examming  a  hand  which  was  the  seat  ot  this  disease,  that  after  the 
removal  of  the  skin?  which  was  loose  and  flaccid,  the  contraction  continued  as 
IXrand  this,  th  refore,  could  not  be  its  seat ;  but  that  the  palmar  fascia, 
vh  ch  was  exposed,  was  tense  and  dindnished  in  size,  whilst  from  the  lower 
irpet  ^ome  cord-like  prolongations  passed  up  by  the  -^e  of  the  fing^ci.  ;  and 
that,  when  these  were  divided,  the  contraction  was  ""f^'^^^i;'^^''!^;?^"";^^^^ 
tendons,  the  bones,  and  the  joints  being  perfectly  soimd.  He 
fibrous  Uls  to  be  digital  prolongations  of  P"-^^^^^^^^ 
looked  upon  this  membrane  as  the  scat  of  the  disease,  uoj 
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carefully  tlissected  hands  aftected  in  this  way,  states  that  these  fibrous  cords, 
which  he  looks  upon  as  the  seat  of  the  affection,  are  not  prolongations  of  the 
palmar  fascia,  hut  are  ligamentous  structures  that  extend  from  its  anterior 
inferior  aspect  to  the  sheaths  of  the  flexor  tendons,  into  which  they  are  in- 
serted opposite  the  second  phalanx  ;  being  an  hypertrophied  condition  of 
the  subcutaneoiis  filaments  of  fibro-cellular  tissue  wliich  naturally  exists  in 
this  situation. 

Treatment. — The  treatment  of  this  deformity,  when  slight  and  recent,  consists 
in  dividing  each  tense  digital  ligamentous  prolongation  by  a  subcutaneous 
incision.  This  should  be  done  opposite  the  second  phalanx,  where  it  is  usually 
most  tense  ;  but,  if  the  other  finger-joints  be  afifected,  a  separate  section  may 
be  required  opposite  each  phalanx.  Should  it  be  found  to  be  impossible  to 
straighten  the  fingers  with  siich  limited  incisions,  or  should  the  skin  be  firmly 
adherent  to  the  subjacent  fibrous  band,  a  long  crucial  incision  may  be  made 
through  the  skin,  this  dissected  back,  the  bands  divided  or  dissected  off  the 
sheaths  of  the  tendons,  and  the  fingers  straightened.  As  the  flexor  tendons  are 
not  primarily  aftected,  they  need  not  be  divided.  After  the  operation,  the 
hand  should  be  placed  on  a  digitated  splint.  More  rarely  the  contraction  of  a 
finger  is  found  to  be  due  to  retraction  of  the  flexor  tendon.  The  division  of 
this  will  be  followed  by  immediate  restoration  of  the  finger  to  the  straight 
position. 

Remarkable  Congeititai,  Deformity  of  Fingers. — The  accompanying 
figures  (358,  359)  give  an  accurate  representation  of  a  remarkable  congenital 
deformity  of  the  hands  that  was  under  my  care.    In  it  the  fingers  appear  to 


Fig.  358.- Left  Hand.  Fig.  359.— Right  Hand. 


have  suffered  in  some  instances  complete,  in  others  partial,  amputation  in  utero. 
Some  were  marked  by  deep  transverse  sulci,  others  shortened  and  terminating 
in  rounded  nodules,  with  a  narrow  pedicle  coimecting  them  with  the  proximal 
phalanx. 

DEFORMITIES  OF  THE  LEG  AND  FOOT. 
Knock-knee.— The  deformity  termed  Genu-Valgum,  Knock  or  X-Knee 
usually  affects  both  extremities,  though  it  is  generally  more  fully  developed  in 
one  than  in  the  other.  In  it  the  knee  forms  the  apex  of  a  triangle,  the  base  of 
which  would  be  represented  by  a  line  drawn  from  the  trochanter  to  the  outer 
ankle.  It  is  usually  conjoined  with  some  curvature  of  the  bones  of  the  lec^. 
It  ia  not  a  congenital  afl"ection,  but  commonly  occurs  in  consequence  of  children 
being  put  upon  their  feet  too  early,  the  limlw  thus  giving  way  under  the 
weight  of  the  body.    Bock  states  that,  out  of  221  cases  which  he  examined 


268 


DEFORMITIES. 


17  originated  about  the  period  of  the  first  dentition  ;  and  about  200  between 
that  age  and  the  15th  or  18th  year.  Some  occupations  are  said  to  predispose 
to  it,  smiths  being  especiaUy  liable  to  the  disease.  In  it  there  is  relaxation  of 
the  internal  lateral  ligament ;  the  biceps,  the  external  lateral  ligament,  and 
often  the  vastus  externus,  are  very  tense  ;  and  the  pateUa  is  thrown  outwards. 
The  external  condyle  of  the  femur  wiU  generally  be  found  to  be  small,  and  the 
hoUow  of  the  ham  to  be  obliterated. 

Treatment.— The  treatment  consists,  in  the  slighter  cases,  in  applying  an 

apparatus  consisting  of  a  well-padded  iron 
stem  along  the  outside  of  the  leg  and  thigh  ; 
this  must  extend  from  the  trochanter  to  the 
outer  ankle,  being  fixed  to  a  pelvic  band  at 
the  upper  part,  and  into  a  boot  below  (Fig. 
360).  Where  it  corresponds  to  the  knee  it 
should  be  provided  with  a  hinge,  and  should 
have  a  broad  weU-padded  strap  passing  from 
its  under  side,  over  the  inner  side  of  the  joint, 
and  attached  by  buckles  to  the  upper  part  of 
the  stem,  in  such  a  way  that  by  tightening 
these  the  knee  may  be  drawn  outwards.  This 
apparatus  shotdd  be  constantly  worn  for  many 
months  ;  and,  if  properly  adapted,  may  efi'ect 
a  cuJB. 

When  the  deformity  is  of  old  standing,  and 
the  parts  about  the  outer  side  of  the  joint  very 
tense,  the  biceps  tendon  may  require  division. 
In  doing  this,  care  must  be  taken  not  to  in- 
jure the  peroneal  nerve.    In  some  cases  the 
Fig.  360.— Apparatiis  for  Knock-knee,  yastus  extemus  and  contiguous  portion  of  the 
fascia  lata  may  also  be  advantageously  divided,  and  the  apparatus  then  applied 
as  directed. 

CoNTBACTiON  OF  THE  Knee- JOINT. — Contraction  of  the  knee-joint  is  one  of 
the  most  distressing  deformities  to  which  the  human  frame  is  liable.  If  it  be 
severe,  the  leg  is  bent  at  nearly,  or  perhaps  at  quite,  a  right  angle  vdth  the 
thigh.  It  is  fixed  in  this  position,  so  that  the  patient  cannot  put  the  sole  of 
the  foot,  nor  even  the  poiats  of  the  toes,  to  the  ground  ;  hence  the  limb 
becomes  useless  for  the  purpose  of  progression,  and,  from  want  of  exercise, 
atrophies.  But  a  leg  with  a  badly  contracted  knee  is  worse  than  useless— it  is 
a  positive  incumbrance ;  for,  as  the  foot  cannot  be  brought  fairly  to  the 
ground,  the  limb  projects  behind  iu  a  most  awkward  manner,  swajong  as  the 
body  moves  round,  constantly  hi  the  way,  and  liable  to  injury.  From  want  of 
exercise,  the  nutrition  of  the  limb  thus  affected  becomes  impaired  :  the  foot  is 
usuaUy  habituaUy  cold,  the  circulation  in  it  is  languid,  and  the  toes  become 
liable  to  chilblains  and  troublesome  ulceration. 

In  the  less  severe  forms  of  contracted  knee,  the  inconvenience,  though 
,not  so  great  as  that  just  described,  is  yet  very  considerable  ;  for,  as  the 
patient  can  never  bring  the  heel  or  sole  to  the  ground,  he  rests  insecurely 
on  the  tips  of  his  toes,  and  walks  but  imsteadily  vnth.  the  aid  of  a  crutch 

or  stick.  ■  J.  e  •  1 

Varieties.— This  deformity  may  be  of  two  kinds.  1.  It  may  consist  of  smipie 
flexion  of  the  leg  on  the  thigh,  at  a  greater  or  less  angle,  and  Avith  more  or  less 
mobility,  according  to  the  degree  of  anchylosis.  2.  In  addition  to  this,  there 
may  be  horizontal  displacement  of  the  bones,  the  head  of  the  tibia  bemg 
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thrown  'backwards,  the  femur  and  patella  remaining  in  siht,  but  apparently- 
projecting  more  than  is  natural. 

In  examining  a  case  of  contraction  of  the  knee-joint,  the  patient  should  be 
placed  on  his  face,  with  the  thigh  extended.  The  leg  on  the  affected  side  will 
then  be  raised  more  or  less  perpendicularly,  and  the  amoimt  of  contraction 
may  be  judged  of  by  the  angle  that  it  forms  -with  the  thigh.  The  degree  of 
mobility  also  may  readily  be  ascertained.  In  this  way  a  more  correct  idea  of 
the  amount  of  contraction  can  be  obtained  than  by  examining  the  patient 
whilst  lying  on  the  back,  when,  in  consequence  of  the  thigh  being  flexed  on  the 
abdomen,  the  extent  of  the  angular  deformity  cannot  be  so  well  determined. 

Causes. — Contraction  of  the  knee-joint  may  arise  from  a  great  variety  of 
pathological  conditions.  Some  of  these  are  altogether  external  to  the  joint, 
being  seated  in  the  nerves  or  muscles  of  the  limb  ;  whilst  others,  and  the 
majority,  consist  in  some  morbid  change  that  has  taken  place  within  the  joint 
itself  in  its  ligamentous  or  osseous  structures.  As  the  contraction  depends  on 
such  very  varied  causes,  the  Treatment,  having  reference  to  the  cause  as  weU  as 
to  the  actual  morbid  conditions,  must  be  equally  diversified. 

Contraction  from  Nervous  Irritation  is  usually  associated  with  general  hysteria, 
of  which  it  is  but  a  local  symptom,  and  commonly  occurs  in  girls  and  young 
women.  In  this  form  of  contraction  there  is  no  evidence  of  disease  within  the 
joint ;  no  redness,  swelling,  or  other  sign  of  inflammation  ;  but  there  is  great 
pain  and  tenderness  about  it.  This  pain,  as  usual  in  hysterical  cases,  is  super- 
ficial and  cutaneous,  and  radiates  to  some  distance  beyond  the  articulation. 
Any  attempt  at  straightening  the  Umb  not  only  greatly  increases  the  pain,  but 
also  calls  the  adjoining  muscles  into  such  forcible  action  that  it  is  impossible  to 
improve  the  position.  These  local  symptoms  are  connected  with  the  ordinary 
signs  of  an  hysterical  temperament,  with  spinal  irritation,  and  often  witla 
uterine  derangement. 

The  Treatment  of  these  cases  of  hysterical  contraction  of  the  knee  is  simple. 
The  first  thing  to  be  done  is  to  straighten  the  limb.  This  can  only  be  effected 
by  putting  the  patient  imder  the  influence  of  chloroform,  when,  all  sensibility 
being  suspended,  the  muscular  opposition,  which  is  partly  voluntary,  and  no 
doubt  in  some  measure  reflex,  is  no  longer  called  into  action,  and  the  limb  falls 
of  its  own  accord  almost  into  the  straight  position,  in  which  it  must  be  retained 
by  means  of  a  long  splint,  lest  the  retraction  recur  with  returning  consciousness  • 
and  then,  the  hysterical  condition  being  removed  by  treatment  calculated  to 
improve  the  general  health,  the  tendency  to  the  return  of  the  deformity  will 
be  obviated. 

"We  occasionally  see  contraction  of  the  knee  from  spasmodic  action  of  the 
hamstrings,  produced  by  some  irritation  applied  to  the  nerves  at  a  distance 
from  the  part.  Just  as  spasm  of  the  internal  rectus  muscle  of  the  eye  occasions 
squint,  so  long  as  the  irritation  that  gives  rise  to  the  spasm  lasts  ;  so  there  may 
be  spasm  of  the  hamstrings,  with  contraction  of  the  knee  as  a  consequence. 

Most  commonly,  however,  the  joint  itself  is  at  fault,  either  in  consequence 
of  subacute  inflammatory  action  within  it,  or  of  the  chronic  and  permanent 
changes  induced  by  former  inflammatory  attacks. 

Contraction  from  Inflammation  of  the  Knee.— In  inflammation  of  the  knee 
the  patient  naturally  and  instinctively  places  the  limb  in  the  semiflexed 
position,  as  being  that  in  which  there  is  least  tension  exercised  on  the  structures 
that  enter  into  the  joint,  and  consequently  that  which  is  most  congenial  to  his 
feelings.  This  position,  which  is  immediately  assumed  on  the  occurrence  of 
acute  and  active  inflammation  in  the  joint,  comes  on  more  gradually  in  cases  of 
subacute  inflammation  ;  and  here  the  symptoms  of  disease  in  the  joint  may  be 
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so  slight  that  the  contraction  may  be  considered  the  chief  ailment,  and  engross 
too  exclusively  the  Surgeon^  a^^^^^^^^         ^^^^  ^^^^       ^^^^  to  consider  are 

thot r:  m:r:w;;nd^^^^^^^^  Mnd,  lastmg  often  for  years,  dependent 
mose  01  a  more  cm  on  important  character  m  and  around  the 

;r  rrr:;~rf  actt^Cglcal  Lerference  for  their  cure.  These 
iZ^c  formrof  contracted  knee  appear  to  arrange  themselves  m  three 
chrome  lorms  aependent-1,  on  Consolidation  and  Contraction  of  the 

^t^M^^^  around'the  joint ;  2,  on  Permanent  Contraction 
of  ThrScles,  with  or  without  the  last-named  condition  ;  and,  3  on  Osseous 
Anchylosis.  Each  of  these  varieties  will  require  separate  consideration,  as  each 
demands  a  special  mode  of  treatment  for  its  cure. 

1  Those  cases  of  contraction  of  the  knee  that  depend  on  Gonsohdahon  of  the 
Ligamentous  Structures  in  and  around  the  joint,  resulting  from  ^ormerj^.m- 
matory  attacks,  are  not  only  the  most  numerous,  hut  the  most  ^^adily  ^^^^^^^^^ 
to  treatment.  When  the  structures  outside  the  jomt,  such  as  the  capsule  and 
LmenTs  are  the  parts  chiefly  affected,  the  inaammation  has  usually  been  oi 
a  rhT^Sic  character.  Whel  the  internal  structures  ^-e  be^^  ^rg^^^^^^ 
and  fibroid  deposits  have  taken  place  withm  the  joint,  ^1^^  ii^anmia^o- has 
^^eneraUv  been  strumous.  In  these  cases  the  Imee  is  usually  fixed  at  or  near  a 
^^u  Zi  Z^i^  capable  of  but  very  limited  motion  ;  to  such  a  degree  only 

i3rmostL;ances,as_will  allow  ^^^^  ^n"  wh^^l^e^^^^^^^^^^^^ 

inches     The  hamstrmg  muscles  are  not  tense,  even  wiieii 
to  it  utmost ;  and,  indeed,  in  some  cases  they  are  a^  fed  so^  Not 

..^equently  the  leg  admiW  ^^^^^ 

freedom  as  m  tlie  datura  ^'p^^ ^^'^^^^^^^^  on  the  tibia  coming  into 
checkedby  asudden  stop.    If  this  be  no      1  ^^^^-^ 

contact  with  an  anchylosed  pateUa,  it  is  owiuo  &      this  form  of 

Hgaments,  or  to  the  fonnation  of  adhesions  withm  the  3°^*-  ^J^^Jf^*^^^^^^^ 
contraction,  the  knee  is  often  --h  distorted^^  ^S^^t^^ 
tibia  bemg  P-*^^^^^^^^^^^^^^^^  a  kind  of  genu 

more  or  less  to  one  side  most  ^^^^"^^  ^^-^^  '^f  the  limb  is  of  a  threefold 
valgum.    In  fact,  m  these  cases  _  the  _dis  ortioii  o  wkwards  ;  2, 


character 


a  fact  in  these  cases  tne  tuBuuxKLv^xx    j  o 

there  a^e  1  contraction  in  the  angular  dii-ection  backwards  ;  2, 
tHere  are,  i,  com  displacement  of  the  head  of  the 


tibia  backwards  from  the  lower 
end  of  the  femur,  Avhich  projects 
considerably  forwards  ;   and  3, 
rotation  of  the  leg  and  foot  out- 
wards.   The  angular  contraction 
is  dependent  upon  adliesions  in 
the  joint,  and  on  the  gradual  ten- 
dency to  flexion  that  all  inflamed 
joints  assume.  The  partial  dislo- 
cation backwaixls  is,  I  believe, 
dependent  on  softening  and  con- 
setiuent  relaxation,  either  of  the 
licramentimi  patellffi  or  of  one  or 
draw..  Other  of  the  lateral  ligaments. 

When  the  head  of  the  tibia  is  displaced  1^-kwai.ls  it^^^^^^^^^^  E-^l 

be  found  that  the  ligamentuni  l-^eU-  "^^^^^^^  .pward^ 
and  thus  weakened  ;  or  that  it  is  elongated,  the  Patella  b  uig  ^^^^^^^  1^^  ^^^^ 
or  to  one  .side.    In  either  way,  the  action  ol  the  eMen. 


FiK  361.-Contraction  of  Knee-joint;  Head  of  Tibia 
drawn  backwards. 
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thigh  upon  the  head  of  the  tibia  is  weakened  ;  and  that  bone,  being  conse- 
quently broiight  under  the  influence  of  the  hamstrings  without  a  counterpoise, 
is  dl•a^v^l  backwards  (Fig.  361).  In  those  cases  in  which  there  is  lateral 
rotation  of  the  tibia,  the  faulty  position  may  either  have  arisen  from  the 
attitude  that  the  limb  has  been  allowed  to  assume  during  the  progress  of  the 
disease  in  the  joint,  or  the  leg  was  rotated  outwards  by  the  action  of  the  biceps 
overcoming  that  of  the  inner  hamstrings. 

In  the  Treatment  of  contraction  of  the  knee,  extension  of  the  limb  will  prove 
sufficient  when  there  is  simple  angular  contractions.  This  may  either  be  done 
gradually  by  means  of  the  screw-spUnt  behind  the  knee,  or  forcibly  and  at 
once  imder  the  influence  of  chloroform.  I  prefer  the  latter  method,  not  only 
as  being  the  speediest,  but  as  being  perfectly  safe  and  eflfectual.  The  mode  of 
effecting  forcible  extension  is  as  follows.  The  patient  being  fully  under  the 
influence  of  chloroform,  and  lying  on  his  face,  the  Surgeon,  standing  above 
him,  seizes  the  foot  of  the  affected  limb  with  one  hand,  whilst  with  the 
other  he  steadies  the  limb  just  above  the  knee.  He  now  extends  the  leg 
gradually  but  forcibly  ;  as  it  comes  forwards,  the  bands  of  adhesion  in  and 
aroimd  the  joint  will  be  felt  and  heard  to  give  way  with  loud  snaps  and 
cracks,  distinctly  audible  at  some  distance.  Should  there  be  much  resist- 
ance within  the  joint,  the  Surgeon  may  apply  his  own  knee  or  elbow  to  the 
upper  surface,  and  thus  increase  the  force  with,  which  the  limb  is  acted 
upon.  In  this  way  I  have  never  found  any  contractions  of  the  kind  now 
under  consideration  able  to  resist  the  Surgeon's  efforts,  nor  any  difficulty 
in  effecting  at  once  the  extension  of  the  limb.  Nor  have  I  ever  seen  any 
evil  consequences  result ;  indeed,  it  is  surprising  to  what  an  amount  of 
force  a  joint  that  has  been  contracted  for  any  length  of  time  may  be 
subjected  without  inconvenience.  In  these  cases  it  would  appear  as  if  the 
synovial  membrane  lost  its  susceptibility  to  inflame,  just  as  is  the  case 
with  serous  membranes  that  have  been  the  seat  of  chronic  inflammation 
and  its  consequences.  Beyond  some  pain  for  a  few  days,  and  slight  heat, 
easily  subdued  by  cold  evaporating  lotions,  I  have  never  seen  any  ill  resrdts 
arise  ;  but  then  care  must  be  taken  that  no  inflammatory  action  is  going 
on  within  the  joint  at  the  time  of  tliis  manipulation,  as,  if  such  action  were 
present,  the  operation  would  certainly  be  followed  by  injurious  results.  After 
the  extension  has  been  made,  the  limb  should  be  fixed  on  a  long  splint,  well 
padded,  some  evaporating  lotions  applied,  and  the  patient  kept  in  bed  for  a 
few  days,  after  which,  with  the  aid  of  a  starched  bandage,  he  may  walk  about. 

When  the  triple  displacement  which  has  already  been  referred  to  exists — 
viz.,  angular  contraction,  displacement  of  the  head  of  the  tibia  backwards, 
and  rotation  of  the  limb  outwards — simple  extension  is  no  longer  sufficient  for 
the  remedying  of  the  deformity.  In  these  cases  the  hamstring  tendons  may 
often  require  division,  generally  on  both  sides — sometimes  only  the  external 
one  ;  and  extension  may  then  require  to  be  effected,  either  forcibly,  or  by  the 
gradual  and  slow  action  of  rack-and-pinion  appai-atus.  After  extension  has 
been  effected,  the  position  of  the  head  of  the  tibia  backwards  may  still 
occasion  considerable  deformity  and  weakness  of  the  limb  (Fig.  362).  This 
condition  is  best  removed  by  the  use  of  the  instrument  of  which  the  sketch  on 
next  page  (Fig.  363)  is  a  good  representation  ;  it  was  desigiaed  and  constructed 
by  that  excellent  surgical  mechanician,  Mr.  Bigg.  The  diagram  (Fig.  363) 
represents  a  limb  with  the  tibia  displaced  backwards,  the  angular  contraction 
having  been  remedied.  In  the  centres  of  the  end  of  the  thigh-bone  and  of  the 
head  of  the  tibia,  two  letters  (X  and  Z)  are  placed  to  designate  the  axis  of  each 
bony  head,  beneath  and  above  which  the  displaced  joint  has  formed  its  abnormal 
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axis.    The  dotted  lines  represent  the  leverage  formed  by  the  cylindrical 
surface  of  the  tibia  and  thigh-bone.     The  arrows  are  placed  m  such  a 
direction  as  the  bones  would  take  in  resuming  their  normal  position.    It  wil 
readily  be  seen  that  any  instrument  capable  of  acting  in  the  mechamcal 
directions  shown  by  the 
arrows,  would  not  only 
accomplish  the  restoration 
of  the  joint,  but  extend,  if 
contracted,  the  extremities 
of  both  femur  and  tibia. 

An  additional  advantage 
that  this  instrument  pos- 
sesses over  any  other  with 
which  I  am  acquainted,  is 
the  application  of  spring- 
power,  by  means  of  which 
flexion  of  the  knee  be- 
comes an  element  towards 
the  restoration  of  its 
utility. 

Instead  of  muscular  ac- 
tion being  arrested,  and 
atrophy  of  the  limb  being 
thus  produced,  movement 
is  conducive  to  the  perfect 
action  of  the  apparatus  ; 
so  that  the  patient  ex- 
periences but  little  incon- 
venience from  its  use,  all 
the  ordinary  positions  as- 
sumed by  the  knee  in 
walking,  sitting,  or  stand- 
ing, being  preserved. 

By  this  form  of  appa- 
ratus, then,  three  impor- 
tant points  are  secured; 
viz.,  rej)lacement  of  the 
head  of  the  tibia,  extension  of  the  angle  of  the  leg,  and  free  muscular  action 
during  the  period  of  treatment. 

In  Fig  363  A  and  B  are  two  levers,  composed  of  metal,  corresponding  m 
their  dii^ectio'n  to  the  perpendicidar  position  of  the  thigh-bone  and  tibia. 
C  and  D  are  two  axes,  placed  exactly  coincident  with  the  centres  of  the 
articular  ends  of  the  bones.    E  and  F  are  two  powerful  _  sprmgs  acting  in 
opposing  directions  ;  viz.,  in  those  indicated  by  the  arrows  m  Fig.  362  Thus 
F  presses  the  lever  B  in  an  anterior  direction,  beanng  the  end  of  the  tibia 
forward,  whilst  E  presses  the  lever  A  in  a  posterior  direction,  bearmg  the  end 
of  the  tHgh-bone  backward.    As  C  and  D  are  found  actmg  above  and  below 
the  actuaf  axis  of  the  knee-joint,  they  mutually  influence  the  P-;*  ^^^^^^^^^ 
the  apposition  of  the  heads  of  the  tibia  and  thigh-bone  ;  and 
been  explained  that  the  thigh-bone  reaUy  offers  a  fixed  'J^'^'^i^^^^l 
tibia  moves  beneath  it,  the  head  of  the  latter  bone  is  turned  •'^jtm'' ^  fi^ed 
semicircular  direction  consequent  on  the  upper  centre  (L)  oe  i  fc  .  . 
point,  and  the  lower  centre  (D)  rotating  around  it.    G  is  an  elastic  Knee- 


ripf.  362.  —  Knee- 
joint  after  Extension : 
Head  of  Tibia  thrown 
backwards. 


Fig.  363. — Apparatus  for  restoring 
Position  after  Kxtension  of  Contracted 
Knee-joint. 
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cap  ;  H,  a  padded  plate.  Wlien  the  ligaments  are  tense,  tliere  is  a  chance 
of  pressing  the  anterior  surface  of  the  tibia  against  the  posterior  surface  of 
the  thigh-bone.  This  is  readily  obviated  by  having  the  shaft  (A)  made  to 
elongate,  when  the  centre  (C),  being  a  little  lowered,  pushes  the  lever  (B) 
downwards,  caiTjong  the  tibia  with  it,  and  thus  separating  the  osseous  surfaces 
of  the  joint. 

2.  The  next  class  of  cases  of  contracted  knee  that  we  have  to  consider 
are  those  in  which  the  Hamstrings  are  Contracted,  either  alone  or  in  addi- 
tion to  those  results  of  chronic  inflammatory  action  within  the  joint  that 
have  just  been  described.  In  these  cases  the  hamstrings  will  be  found  to 
be  tight ;  and,  in  proportion  as  the  leg  is  extended  on  the  thigh,  they 
will  become  more  tense,  until  at  last  all  further  extention  is  resisted, 
apparently  by  their  traction,  and  not  by  any  sudden  check  or  stop  witliin 
the  joint  itself. 

Division  of  the  Hamstring  Tendons  is  in  ordinary  cases  as  simple  an  operation 
as  any  in  surgery,  unattended  by  any  difficulty,  provided  the  Surgeon  introduce 
the  tenotome  parallel  and  close  to  the  side  of  the  tendon  to  be  divided,  and 
cnt  in  a  direction  from  the  inside  or  popliteal  aspect  towards  the  skin.  The 
outer  hamstring  will  usually  be  found  to  be  the  most  tense,  and  should  first 
be  divided.  In  doing  tliis,  the  peroneal  nerve  might  appear  to  be  in  danger  ; 
but  this  may  be  avoided  by  keeping  the  side  of  the  tenotome  well  against  the 
inner  edge  of  the  biceps  tendon,  then  turning  the  edge  outwards,  when  passed 
deeply  enough.  The  semitendinosus  requires  division  next.  The  semimem- 
branosus need  not  often  be  cut  across.  After  the  division  of  the  tendons,  tense 
aponeurotic  bands  will  not  unfrequently  be  found  to  stretch  along  one  or  both 
sides,  or  perhaps  down  the  centre  of  the  popKteal  space.  This  may  lead  to  the 
idea  on  the  part  of  the  Surgeon  that  he  has  not  fairly  cut  the  tendons  across  ; 
but  this  is  an  error.  The  bands  alluded  to  axe  condensed  sharp-edged  pro- 
longations of  the  fascia  lata,  formed  during  the  period  of  contraction  of  the 
joint  by  the  retraction  and  thickening  of  this  membranous  expansion.  Such 
condensations  as  these  had  better  be  left  imtouched,  as  they  will  readily  stretch 
out  under  gradual  extension,  or  be  ruptured  by  forcible  traction  of  the  limb. 
If,  on  the  other  hand,  the  Surgeon  be  tempted  by  their  apparently  superficial 
and  safe  position  to  proceed  to  their  division,  he  may  be  led  into  a  serious 
dilemma  by  heiag  brought  more  closely  into  contact  with  the  popliteal  vessels 
than  is  desirable  or  safe.  In  these  cases,  the  anatomical  relations  of  parts  are 
so  much  altered  by  the  narrowing  of  the  popliteal  space,  and  by  the  projection 
of  the  head  of  the  tibia  backwards  or  by  its  lateral  rotation,  that  the  Sm-geon 
is  imable  to  calculate  with  sufficient  nicety  the  precise  position  of  the  large 
vessels  and  nerves  in  the  neighbourhood  of  which  he  is  about  to  act ;  and  he 
may  thus  injure  one  or  other  of  these  at  a  time  when  he  thinks  that  he  is 
operating  at  a  safe  distance  from  them. 

After  the  division  of  the  hamstrings,  the  knee  does  not  commonly  come 
readily  into  the  straight  position  ;  but  gi-adual  extension,  by  means  of  proper 
apparatus,  wiU  be  required  to  break  thi-ough  or  extend  the  adliesions  vnthin 
and  around  the  joint. 

Contraction  with  Lateral  Displacement  is  not  unfrequently  met  with.  In 
these  cases  the  knee  is  contracted  more  or  less  in  the  angular  direction  • 
but,  in  addition  to  this,  the  lower  end  of  the  thigh-bone  is  directed  inwards 
and  perhaps  somewhat  fonvards,  and  the  tibia  is  rotated  outwards,  carrying 
the  foot  with  it.  There  is  thus  a  triple  deformity — angular,  mesial  and 
rotatory.  I  believe  the  angular  to  be  the  primary  deformity,  and  the  mesial 
and  rotatory  to  be  secondary  to  this,  arising  pai'tly  from  the  eftbrts  of  the 
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patient  to  walk  by  resting  on  the  point  of  the  great  toe  ^md  thro^ving  the 
thi.h  inwards  in  order  to  affect  this,  and  partly  Irom  the  action  of  the  biceps 

cases  is  not  very  satisfactory.  M.re  e.t^nsu.  of  the 
limb  whether  gi-adual  or  forced,  may  covmteract  the  angular  deformity  ;  but 
Swin  not  only  leave  the  other  displacements  tininfluenced,  but  may  actually 
increase  the  rotation  of  the  leg  outwards.  A  leg  and  thigh-splmt,  such  a3  m 
^1-363  but  having,  instead  of  the  springs,  a  rack-and-pimon  apparatus 
working  on  three  centres,  so  as  to  extend  the  limb,  abduct  the  knee,  and  rotate 
the  leo-  inwards,  is  the  only  contrivance  by  which  this  deformity  can  be 
coimteracted,  and  the  limb  properly  restored  to  shape.  _ 

In  reference  to  the  treatment  of  these  various  deformities  of  the  extremities, 
it  may  be  stated  generally  that  it  is  much  easier  to  rectify  faulty  position  than 
to  restore  mobility.  The  first  may  always  be  done  by  the  various  means  that 
have  been  enumerated  ;  the  latter  can  only  be  effected,  if  at  aU,  by  Long  con- 
tinued efforts  on  the  part  of  the  Surgeon,  by  passive  motion,  frictions,  sham- 
pooing, &c.,  aided  by  properly  constructed  apparatus. 

3.  Osseous  Anchylosis  of  the  Knee  is  not  of  very  frequent  occurrence.  _It^ 
usuaUy,  if  not  invariably,  the  result  of  traumatic  inflammataon  of  the  ]omt 
If  the  limb  be  straight,  no  operation  will  be  advisable  ;  if  it  be        so  that 
the  patient  cannot  put  the  foot  to  the  ground,  the  only  remedy  will  be  an 
operation.    Rhea  Barton,  of  Philadelphia,  in  1835,  proposed  an.  operation  for 
restoring  the  straight  position  of  the  limb  in  cases  of  complete  osseous  anchylosis 
of  the  k^ee-joint  with  angular  deformity.    The  operation  consists  m  excising  a 
wedge-shaped  piece  of  the  shaft  of  the  femur  above  the  condyles,  not  including 
the  whole  diameter  of  the  bone,  then  fracturing  fl^^  ^^i^^^^^ 
so  bringing  the  limb  into  a  straight  position.    Birch,  of  New  York,  m  1844 
modified  this  operation  by  sawing  out  a  wedge-shaped  portion,  c^sistmg  of 
the  condyles  of  the  femur,  the  patella,  and  the  head  of  the 
tibia    According  to  Gross  these  two  operations  have  been 
done  in  all  in  21  cases,  of  wliich  4  proved  fatal  by  pyaemia 
In  one  case,  that  of  Riel,  the  femoral  artery  had  to  be  tied 
for  secondary  heemorrhage  from  the  popliteal  on  the  fifteenth 
dav  •  hut  the  patient  made  an  excellent  recovery  witli  aii 
usefiil  limb.    Brainard,  of  Chicago,  in  1854,  proposed  a  simple 
and  less  severe  method  than  either  of  the  above,  for  the 
remedying  of  angular  osseous  anchylosis  of  the  knee,    it  con- 
sisted in  drilling  the  femur  subcutaneously  and  then  fractiirmg 
the  bone    This  operation  was  first  done  by  Pancoast  m  185J, 
and  since  then  has  been  successfully  practised  by  Bramard, 
Gross,  and  others,  who  have  extended  it  to  subcutaneous  per- 
foration of  the  joint  and  to  separation  of  the  patella. 

The  drill  that  is  used  for  this  operation  consists  of  a  steel 
shaft  4i  inches  long,  fitted  with  a  solid  and  rounded  handle 
(Fig.  3^4).   The  point  is  ^th  of  an  inch  in  breadth,  and  has  on 

LI  side^an  oblic^ie  ^^^SS^^^^^ 
as  a  gouge  as  weU  as  a  driU.    ihe  inrenor  oi  i 
a  tic^alon  is  reached  by  maHng  an  in™  about  hd 
a,  inch  long  on  the   outer         f  *\  ^J^f J   'Z  th 
of  juncture,  between  the  J^^^^ 
tibia.    The  drill  i.  then  worked  th..ugh,  until  its  end  -n^l  ^^^^^^  ^^^^^^ 

integuments  on  the  opposite  side  of  f^™  the  osseous  adhesions  between  the 
worked  in  such  a  manner  as  to  break  down  the  osseous 


Fig.  3C4.— Drill 
for  Femur. 
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femur  and  the  tibia  on  the  one  hand,  and  the  pateUa  on  the  other.  The  patella 
is  sometimes  best  loosened  by  using  the  drill  as  a  lever.  When  the  bones 
have  been  sufficiently  perforated  in  different  directions,  the  limb  must  be 
extended,  when  the  remaming  osseous  connexions  wiU  give  way  with  a  cracldng 
noise.  The  wound  in  the  integument  is  then  closed  with  silver  sutures  and 
collodion,  and  the  limb  laid  on  a  pillow.  In  tliree  or  four  days  it  may  be  put 
in  a  Mclntyre  spUnt  and  gradual  extension  practised,  the  soft  parts  posteriorly 
slowly  yielding.  Bony  imion  wiU  then  take  place  :  but  it  is  a  decided 
advantage  when  the  limb  is  stiif  for  the  knee  not  to  be  quite  straight, 
but  slightly  flexed,  so  that  the  leg  may  be  about  an  inch  shorter  than  the 
opposite  limb. 

This  operation,  it  will  be  seen,  is  in  many  respects  superior  to  those  of 
Barton  and  Buck  ;  for,  whilst  bringing  the  limb  into  an  equally  good  position, 
it  does  so  by  a  comparatively  slight  and  subciitaneous  procedure,  unattended 
by  any  danger  of  hsemorrhage  or  of  complications  arising  from  an  extensive 
external  wound.  The  nine  cases  in  which  it  has  been  done  were  all  successful. 
These  various  perforating  operations  appear  hitherto  to  have  been  confined  to 
the  knee-joint.  But  there  can  be  little  doubt  that  they  might  advantageously 
be  extended  to  other  joints,  when  affected  by  osseous  anchylosis,  more 
particiilarly  in  the  elbow  and  the  hip. 

Anchylosis  of  the  knee  in  the  straight  position  interferes  comparatively  little 
with  the  utility  of  the  limb.  It  is,  however,  desirable,  when  practicable,  to 
restore  the  flexibility  of  the  joint.  The  possibility  of  doing  this  will  depend 
on  the  degree  of  anchylosis.  If  this  be  osseous,  or  even  if  densely  fibrous, 
little  can  be  done  ;  but  if  the  rigidity  depend  chiefly  on  condensation  of  the 
capsule,  and  the  deposit  of  plastic  matter  externally  to  the  joint,  much  may  be 
efi"ected  by  the  use  of  properly  constructed  apparatus.  This  shotild  be  of  two 
kinds  :  1.  A  leg  and  thigh  piece  securely  laced  on  to  the  limb,  having  an 
•  angular  joint  opposite  the  knee,  and  imited  posteriorly  by  a  strong  band  of 
vulcanised  India-rubber,  the  elastic  tension  of  which  is  constantly  striving  to 
overcome  the  straightened  Umb  by  flexing  it  backwards  ;  and  2,  a  similar 
apparatus,  with  rack-and-pinion,  instead  of  elastic,  by  which  the  knee  can  be 
screwed  back  once  at  least  in  the  day. 

Anchylosis  of  the  knee  in  the  angular  position  fonvards,  so  that  the  leg 
is  bent  upwards  upon  the  thigh,  is  of  very  rare  occurrence.  Indeed,  I  am 
acquainted  with  only  two  preparations  illustrating  this  deformity — one  in  the 
museum  of  St.  Thomas's  Hospital,  and  another  exhibited  by  Adams  to  the 
Pathological  Society,  from  a  Hmb  amputated  by  Grant  of  Canada,  in  which  this 
condition  occurred  in  a  young  man  as  a  consequence  of  a  woimd  of  the  joint 
some  years  previously. 

Club-foot. — Deformities  of  the  foot  may  either  aff'ect  one  or  both  of  the 
extremities.  They  may  be  congenital  or  acquired,  and  may  occur  in  either 
sex,  but  appear  to  be  more  common  amongst  boys  than  giils.  There  are  four  pri- 
mary varieties  of  club-foot  and  two  secondary  ones.  Of  the  four  primary  forms, 
in  two  the  deformity  is  in  the  antero-posterior  direction,  in  the  sense  of  flexion 
and  of  extension  :  Talipes  Equimis,  in  which  the  heel  is  divawn  up  and  the 
toes  pointed  downwards ;  and  its  antithesis,  Talipes  Calcaneus,  in  which  the 
heel  is  drawn  down  and  the  toes  pointed  up.  In  the  remaining  two  forms  the 
deformity  is  lateral,  the  foot  being  adducted  and  twisted  inwards  in  Talipes 
Varus,  and  adducted  and  twisted  outwards  in  Talipes  Valgus.  Besides  these 
four  primary  forms,  there  are  two  secondary  varieties  of  club-foot ;  Talijyes 
Equino-varus,  in  which  the  heel  is  raised  and  the  foot  drawn  inwards  ;  and 
Talipes  Calcaneo-valgus,  in  which  the  heel  is  drawn  down  and  the  foot  turned 
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out.  The  Talvpes  Equinus  and  Varus  are  commonly  associated,  because  m  these 
forms  the  flexor  and  adductor  muscles,  viz.,  the  strong  muscles  ot  the  calf  and 
the  tibialis  posticus,  those  that  are  supplied  by  the  posterior  tibial  nerve,  are 
at  fault  The  Talipes  Calcaneus  and  Valgus  are  associated,  because  m  these  the 
extensor  and  the  peroneal  muscles,  those  supplied  by  the  peroneal  nerves,  are 
the  seat  of  contraction.  ,  ,    ,  t  -n  i  „„„ 

Pathological  Changes.-On  dissecting  a  foot  affected  by  talipes,  it  wAl  be  seen 
that  but  little  alteration  has  taken  place  in  the  condition  of  the  bones.  In 
some  preparations  of  this  kind  which  are  in  the  University  CoUege  Museum, 
these  are  nearly  in  a  normal  condition  (Eigs.  365—368).    Indeed,  in  taUpes 
equinus  and  calcaneus,  they  are  scarcely  if  at  all  altered  ;  but  in  talipes  varus, 
if  of  old  standing,  the  astragalus  will  generally  be  found  atrophied,  more 
particularly  about  its  head,  which  may  be  somewhat  twisted,  and  the  scaphoid 
and  cuboid  bones  will  be  seen  to  have  undergone  similar  changes.    The  liga- 
ments are  necessarily  somewhat  altered  in  shape,  being  lengthened  on  the 
convexity,  and  shortened  on  the  concavity  of  the  foot ;  the  direction  of  the 
tendons  is  altered,  and  the  muscles,  not  only  of  the  foot,  but  of  the  leg  and 
thigh,  are  generaUy  atrophied  from  disuse,  so  that  the  limb  in  old  cases  is 
withered  and  shortened  ;  indeed,  so  great  an  incumbrance  may  it  occasionaUy 
become  imder  these  circumstances,  that  amputation  of  the  leg  may  be  insisted 
on  by  the  patient,  and  with  propriety  be  performed  by  the  Surgeon. 

Taliim  Equinus  is  characterised  by  elevation  of  the  heel,  and  tension  of  the 
tendo  Achillis.   In  slight  cases  the  heel  may  merely  be  raised  a  few  lines  above 
the  ground,  and  it  will 
be  found  on  examination 
that  it  cannot  be  bent  for- 
wards to  an  acute  or  even 
to  a  right  angle  with  the 
leg.  In  severe  cases  the  foot 
may  be  extended  in  nearly 
a  straight  line  with  the 
leg,  and  the  patient  wallis 
on  his   toes,  which  are 
placed  at  a  right  angle  to 
the  foot  (Figs.  365,  366). 
In  this  defoi-mity  there  is 
no   lateral  displacement. 
According  to  Tamplin,  it 
is   never  congenital.  It 
most     commonly  arises 
from  disturbance  of  the 
nervous  system  during  teething,  or  fi-om  the  irrita- 
tion of  worms  in  children.  In  adults,'  as  well  as  in 

children,  it  may  come  on  from  some  disease,  such  .    ,  , 

as  abscess  in  the  calf  of  the  leg,  by  which  the  gastrocnemius  muscle  i3  crippled. 
It  is  the  most  important,  and  at  the  same  time  the  simplest  m  itselt,  ol  aU  tiie 
forms  of  club-foot ;  it  commonly  complicates  the  varus.  _     xu  i 

The  Treatment  consists  in  dividing  the  tendo  Achillis,  and  brmgmg  tne  neei 

The  Wo  Achillis  is  best  divided  about  an  inch  above  its  insertion  into  the 
OS  calcis.  The  patient  should  be  laid  prone  ;  the  Surgeon,  gi-aspmg  tue  loot 
extends  it  forcibly,  so  as  to  throw  out  the  tendon  in  good  relief,  and  make  it 
tense;  he  then  slides  a  tenotome  beneath  it,  and  cuts  slowly  through  it  from 


Fig.  365.— Talipes 
Equinus. 


Fig.  366.— Bones  in  Talipes 
Equinus. 
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Talipes  Calcaneus. 


beneath  upwards,  bearing  well  upon  the  foot ;  as  the  division  proceeds,  he  will 
hear  the  tendon  cracking  as  its  fibres  are  successively  cut  through.  The  division 
should  not  be  made  from  above  doAvnwards,  as  the  posterior  tibial  artery  or  its 
malleolar  branches  might  readily  be  wounded. 

Talipes  Calcaneus  is  an  extremely  rare  variety  of  club-foot.  In  it  the  heel 
is  depressed,  the  toes  and  anterior 
part  of  the  foot  being  elevated  (Fig. 
367)  ;  it  is  usually,  I  believe,  con- 
genital— in  one  case,  however,  that 
of  a  girl  twelve  years  of  age,  it  was 
acquired.  It  arises  from  contraction 
of  the  extensor  tendons. 

Treatment. —  In  order  to  bring 
down  the  foot,  the  tibialis  anticus, 
the  extensor  communis,  the  extensor 
pollicis,  and  the  peroneus  tertius 
muscles,  may  all  require  to  be  di- 
vided as  they  pass  over  the  dorsum  ; 
a  straight  splint  should  then  be 
applied,  and  the  foot  drawn  down  to  it.  A  minor  degree  of  this  affection  con- 
sists in  a  peculiar  projection  upwards  of  one  or  two  of  the  toes,  associated  with 
some,  tension  of  the  extensor  tendon  ;  by  dividing  this,  and  keeping  the 
foot  on  a  flat  splint,  the  deformity  may  commonly  be  corrected.  In  some 
cases,  however,  the  toe  is  so  prominent,  and  the  contiguous  ones  are  squeezed 
xmder  it  in  such  a  manner,  that  the  foot  is  completely  crippled,  and  ampu- 
tation of  the  displaced  digit  is  required  in  order  to  restore  the  utility  of  the 
member. 

Talipes  Varus. — In  this  deformity  the  foot  is  twisted  inwards,  and  the  sole  is 
contracted  ;  the  patient  walking  on  the  outer  side  of  the  foot,  where  the  skin 

covering  the  tarsal 
end  of  the  fifth  me- 
tatarsal bone  often 
becomes  excessively 
dense  and  firm,  and 
a  bursa  occasionally 
forms  (Figs.  368, 
>  369).  In  most  cases 
there  is  some  eleva- 
tion of  the  heel,  the 
affection  partaking 
somewhat  of  the 
character  of  talipes 
equinus.  It  is  the 
most  common  fonn 
of  congenital  de- 
formity, both  feet  being  found  similarly  affected  ;  but  it  may  be  noncongenital, 
and  then  it  is  limited  to  one  foot. 

The  Treatment  consists  in  the  successive  division  of  the  tendons  of  the 
tibialis  anticus  and  tibialis  posticus,  which  ai'e  the  muscles  principally  at  fault. 
After  these  have  been  cut  across,  the  tendo  Acliillis  should  be  divided  ;  but  its 
section  should  be  made  last,  as  it  steadies  the  foot,  and  thna  facilitates  the 
division  of  the  tibial  tendons.  In  most  cases  the  plantar  fascia  is  contracted, 
and  requires  division  wherever  it  feels  tense  and  projecting.    In  the  section  of 


Fig.  368.— TaUpes  Varus. 


369.— Bones  in  Talipes 
Varus. 
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the  tibialis  posticus  tendon  behind  the  ankle,  there  is  much  danger  of  wounding 
the  posterior  tibial  artery,  wliich  lies  close  to  it.    The  best  way  to  avoid  this 
vessel  is,  as  TampUn  recommends,  to  puncture  the  sheath  oi  the  tendon  with  a 
shai-p  scLlpel  introduced  directly  downwards,  and  then  to  divide  it  in  a  direc- 
tion forwards,  away  from  the  vessel,  with  a  blunt  tenotome.    There  will  also 
be  less  risk  of  this  accident  occurring,  if  the  line  of  the  tibia  be  clearly  felt  and 
taken  as  the  guide  for  puncturing  the  fascia  over  the  tendon.  Unless  great  care 
be  taken  in  cutting  through  the  tendo  Achillls,  there  is  also  some  risk  of 
woundino-  the  artery  ;  as,  in  bad  cases  of  varus,  these  two  structures  lie  nearly 
parallel  to  one  another,  the  tendo  AchiUis  being  drawn  out  of  the  median  line 
towards  the  inner  ankle.    Indeed,  in  one  instance  I  have  seen  the  posterior 
tibial  artery  pimctured  during  the  division  of  this  tendon,  or  rather  in  an 
attempt  to  divide  some  tense  bands  that  lay  beneath  it ;  the  bleeding,  which 
was  very  free  and  in  a  full  jet,  was,  however,  readily  stopped  by  pressure,  no 
bad  consequences  resulting.    The  proper  plan  of  treatment,  when  such  an 
accident  occurs,  is,  when  the  artery  is  merely  punctured,  to  cut  it  completely 
across,  and  then  to  apply  firm  pressure,  by  means  of  a  pad  and  bandage,  over 
the  bleeding  orifice.    Tamplin  states  that  he  has  seen  no  ill  effects  follow  this 
accident.    If  a  circumscribed  false  aneurism  form,  it  must  be  laid  open,  the 
clots  turned  out,  and  the  vessel  tied.    No  extension  of  the  foot  should  be 
practised  for  some  time  in  such  cases,  lest  the  coagulum  be  disturbed. 

In  ordinary  cases  of  varus,  after  a  lapse  of  four  or  five  days,  Scarpa's  or 
Little's  shoe,  or  Aveling's  talivert,  may  be  applied  ;  or  the  foot  may  be  well 
abducted  by  means  of  a  wooden  splint,  fixed  to  the  outer  side  of  the  leg,  and 
provided  with  pegs,  so  placed  that  the  toes  can  be  drawn  up,  and  the  foot  well 
turned  out,  by  rollers  and  tapes  attached  to  them. 

Taliioes  Valgus — Flat  or  Splay  Foot — is  the  antithesis  to  varus.  In  it  there 
is  a  tendency  in  the  first  instance  to  obliteration  of  the  arch  of  the  instep,  so 

that  the  sole  becomes  perfectly  flattened ;  and, 
as  the  disease  advances,  a  tendency  to  eversion  of 
the  foot  usually  takes  place  (Fig.  370).  When  it 
has  advanced  to  this  extent,  the  toes  and  anterior 
part  are  often  somewhat  raised,  so  as  to  constitute 
the  variety  termed  Galcaneo-valgiis.  In  talipes 
valgus  the  ligaments  of  the  sole  of  the  foot,  which 
bind  the  bones  together  so  as  to  form  the  arch, 
are  weakened  and  elongated,  and  the  peroneal 
and  extensor  tendons  are  conmionly  tense.  It  is 
not  so  frequent  a  form  of  club-foot  as  the  other 
varieties.  It  commonly  affects  only  one  extremity, 
being  often  met  with  in  young  adults,  as  the  con- 
sequence of  over-fatigue  of  the  foot  from  long- 
continued  standing,  and  from  the  habit  of  sliding 
the  foot  in  walking,  or  twisting  it,  so  as  to  press  upon  the  inner  side.  When 
both  feet  are  everted,  there  is  usually  knock-knee  as  well ;  and  then  this 
affection  is  met  with  at  a  much  earlier  period  of  life. 

Treatment.— In  the  earlier  stages  of  acquii-ed  talipes  valgus  in  young  adults, 
more  particularly  in  young  women,  the  deformity  may  often  be  remedied  by 
putting  the  patient  under  the  influence  of  cliloi-oform,  forcibly  drawing  the 
foot  inwards,  so  as  to  overcome  the  tension  of  the  peronei  muscles  fixing  it  m 
a  Dupuytren's  splint,  and  afterwards  restoring  the  arch  of  the  foot  by  a  convex 

sole  in  the  shoe.  i     j-  •  •  <• 

In  the  more  confinned  cases,  the  treatment  consists  in  the  division  ol  the 


Fig.  370.— Taliixjs  Valgus. 
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tendons  of  tlie  peroneiis  longus  and  breads,  behind  the  outer  ankle  ;  and  of 
that  of  the  extensor  commimis  on  the  dorsum.  Scarpa's  shoe  may  then  be 
appUed,  and  the  ai-ch  of  the  foot  restored  by  wearing  a  pad  under  the  sole  for 
some  considerable  time. 

In  Talipes  Calcaneo-valgus  the  projection  of  the  heel  backwards  is  obliterated, 
and  the  outer  side  of  the  foot  curved  round  towards  this,  so  that  the  little  toe 
approaches  the  point  of  the  heel.  It  is  not  a  congenital  affection  ;  and,  as  it 
commonly  arises  from  a  pai'tiaUy  paralysed  state  of  the  gastro-cnemius,  the 
treatment  is  not  very  satisfactory. 

Contraction  op  the  Plantar  Fascia. — In  some  cases,  great  arching  of 
the  instep  and  shortening  of  the  foot  will  result  from  contraction  of  the 
plantar  fascia.  Here  the  division  of  the  internal  and  middle  prolongations  of 
this  structure  will  be  necessary  ;  after  which,  a  Scarpa's  shoe  with  a  jointed 
foot-piece  may  be  used,  to  effect  extension  of  the  arch  of  the  foot. 

Contraction  op  One  Toe  is  not  of  imfrequent  occui-rence.  In  this  com- 
plaint the  proximal  phalanx  is  either  on  its  normal  level  or  slightly  drawn  up  ; 
the  two  distal  are  bent  down  at  an  acute  angle,  the  apex  of  which  is  formed 
by  the  articulation  of  the  first  with  the  second.  This  contraction  more  com- 
monly affects  the  second  toe,  is  often  symmetrical  in  the  two  feet,  and  is 
frequently  a  source  of  great  inconvenience,  and  even  permanent  lameness.  It 
appears  to  be  due  to  contraction  of  the  digital  prolongation  of  the  plantar 
fascia,  and  is  best  remedied  by  dividing  this  subcutaneously  opposite  the  lower 
part  of  the  second  phalanx,  and  then  straightening  the  toe. 

Weak  Ankles  not  imcommonly  occur  in  rickety  children  ;  the  ligaments 
being  relaxed,  the  joints  appearing  to  be  swollen,  and  the  child  being  unable 
to  walk  or  stand  without  great  difficulty.  In  these  circumstances,  atten- 
tion to  the  state  of  the  general  health,  douching  with  salt  water,  with  the 
application  of  an  elastic  India-rubber  bandage  round  the  ankle,  or  the  use  of 
light  iron  supports,  will  be  found  most  useful. 
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DISEASES  OF  THE  SCALP  AND  SKULL. 

Fungus  op  the  Dura  Mater. — Sometimes  without  external  or  apparent 
cause,  at  other  times  in  consequence  of  a  blow  ox  fall,  a  Fungous  Tumour  gi-ows 
from  some  part  of  the  dura  mater,  usually  on  the  top  of  the  head  or  one  of  the 
parietal  regions.  As  it  increases  in  size,  it  produces  absorption  of  the  skull 
covering  it ;  the  bone  becomes  thinned  and  expanded,  and  crackles  like 
parchment  on  pressure,  sometimes  not  being  raised  above  its  proper  level,  but 
more  usually  being  pushed  up  by  the  pressure  of  the  growth  beneath,  which 
at  last  protrudes  under  the  scalp.    More  usually,  this  perforation  of  the  skull 
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is  gradual ;  but  in  some  cases  it  would  appear  to  have  been  sudden,  the  first 
intimation  that  the  patient  had  of  disease  being  the  presence  of  a  tumour 
under  the  scalp.  When  the  skull  is  perforated,  the  sharp  edges  of  the  circular 
opening  can  be  distinctly  felt ;  and  the  tumour  which  protrudes  pulsates  dis- 
tinctly°as  may  be  proved  both  by  the  finger  and  by  the  eye. 

Sijmptoms.  Symptoms  of  cerebral  disturbance — double  vision,  loss  of  sight, 

deafness  or  epileptic  fits,  vnth  fixed  pain  in  the  head — usually  precede  for  a 
considerable  time  the  external  appearance  of  the  tumour.  In  some  rare  cases,  no 
such  symptoms  have  indicated  the  existence  of  intracranial  disease  ;  and  the 
first  evidence  of  the  disease  has  been  the  sudden  protrusion  of  a  pulsating 
tumour  through  the  skull.  If  the  tumour  be  compressed,  egg-shell  crackUng 
of  the  expanded  and  thinned  cranial  bones  will  be  felt,  and,  if  attempts  be 
made  to  push  it  back  under  the  bones,  giddiness,  syncope,  and  convulsions 
are  produced.  As  the  disease  makes  progress,  death  from  paralysis  and  coma 
supervenes. 

Treatment. — The  result  of  the  treatment  of  fungus  of  the  dura  mater  is  not 
very  satisfactory ;  yet,  as  the  disease  appears  to  be  almost  of  necessity  fatal  if 
left  to  itself,  something  should  be  attempted — not,  however,  until  the  tumour 
has  fairly  appeared  through  the  bones.  The  scalp  covering  it  should  be  turned 
back  by  a  crucial  incision,  and  the  tumour  exposed.  The  aperture  in  the  skull 
through  which  it  is  protruded  may  then,  if  necessary,  be  enlarged  by  the  use 
of  the  trephine  or  Key's  saw,  so  as  to  lay  bare  the  full  extent  of  the  tumour, 
whichr  must  then  be  carefuUy  dissected  away  from  the  dura  mater. 

Fungus  of  the  Skull  may  occur.  At  first  it  closely  resembles  the  disease 
just  described  ;  it  differs  from  this,  however,  in  being  devoid  of  pulsation,  and 
incapable  of  being  pushed  back.  It  appears  to  spring  from  the  diploe  of  the 
skull,  and  may  probably  be  of  a  myeloid  or  encephaloid  character,  sometimes 
secondary  to  primary  deposits  of  a  like  nature  elsewhere.  In  other  cases  it 
appears  to  be  simply  vascular,  in  sti'ucture  resembling  the  pulp  of  a  red 
gooseberry  or  a  broken-down  mulberry.  In  a  case  of  this  kind  which  I 
had  an  opportunity  of  seehig  some  years  ago,  the  growth  was  successfully 
removed  by  B.  Phillips. 

Hernia  Cerebri,  arising  from  wound  or  ulceration  of  the  dura  mater,  has 
been  already  described  (vol.  i.,  p.  383). 

Encephalocble,  or  Congenital  Hernia  op  the  Brain,  is  a  rare  mal- 
formation, usually  speedily  fatal.  Z.  Laurence  finds  that,  of  39  instances 
in  which  it  occurred,  21  were  males,  18  females  ;  that  the  protrusion  may 
vary  from  the  size  of  a  pea  to  that  of  a  tiunour  exceeding  the  child's  head  ; 
and  that  the  occiput  is  its  chief  seat — of  79  cases,  53  being  in  this  situation. 
In  6  instances,  the  subjects  of  tliis  malformation  reached  an  adult  age  ;  in 
aU  the  remaining  cases  they  died  early,  or  were  stiU-bom.  Surgery  ofl'ers 
little  in  these  cases  ;  though  in  one  instance  the  protruding  portion  of  brain 
was  successfully  sliced  off,  the  patient  survi\nng. 

Tapping  the  Head. — It  occasionally  happens  in  children  afflicted  with 
acute  hydrocephalus,  and  sometimes,  though  more  rarely,  with  the  chronic 
form  of  the  disease,  that  the  distension  of  the  head  and  the  compression  of 
the  brain  by  the  intracranial  accumulation  of  fluid  threatens  uiunediately  the 
life  of  the  patient. 

In  these  circumstances  the  only  chance  of  life  is  the  evacuation  of  the 
serum  by  tapping.  This  is  best  done  by  means  of  a  fine  troebar  pushed  in 
through  the  coronal  suture,  about  midway  down.  The  point  of  the  instru- 
ment should  be  directed  inwards  and  backwards,  so  as  to  penetrate  the  lateral 
ventricle  and  thus  to  evacuate  a  portion   of  the  contained  serum.  This 
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should  be  clone  very  gradually,  so  as  not  to  disturb  the  cii-culation  tlirough 
the  brain.  After  a  moderate  quantity  of  fluid  has  been  withdi-awn,  the  small 
aperture  should  be  closed  with  a  strip  of  plaster,  and,  if  necessary,  an  elastic 
bandage  be  applied  round  the  head  so  as  to  compress  and  to  confine  the  bones  : 
this  is  more  especially  necessary  in  chronic  hydrocephalus.  It  is  scarcely 
necessary  the  observe  that  the  prognosis  in  these  cases  is  not  of  a  very 
favourable  character.  In  chroiiic  hydi-ocephalus  the  operation  can  scarcely 
be  expected  to  succeed,  as  all  the  structures,  osseous  as  well  as  cerebral,  have 
imdergone  organic  changes.  In  the  acute  forms  of  hydrocephalus,  unmediate 
relief  of  the  coma  ensues  on  the  withdrawal  of  the  fluid,  and  there  is  just 
the  possibility  of  the  evacuation  of  the  fluid  permanently  relieving  the 
compression  of  the  brain,  whilst  the  small  pimctiu-e  is  not  likely  to  add  to 
the  mischief  that  is  going  on  in  the  interior  of  the  cranium. 

DISEASES  OF  THE  EAE. 

Inflammation  of  the  External  Eab,  Otitis,  or  Ear-ache,  is  usually 
a  rheumatic  affection  occurring  in  deb'ilitated  individuals,  and  is  characterised 
by  intense  pain,  generally  associated  with  hemicrania  ;  a  kind  of  combination, 
indeed,  of  inflammation  and  neuralgia.  This  pain  is  much  increased  at  night, 
by  warmth  of  the  bed,  and  is  generally  accompanied  by  throbbing  and  noises 
in  the  ear.  The  Treatment,  at  first  antiphlogistic,  generally  and  locally,  may 
advantageously,  after  a  time,  give  place  to  quinine  and  iodide  of  potassiimi, 
with  the  external  application  of  aconite.  Occasionally  the  aflection  runs  on  to 
the  formation  of  abscess  in  one  of  the  ceruminous  follicles  of  the  meatus 
extemus,  attended  by  excessively  painful  tensive  throbbing.  To  relieve  this, 
leeching,  poulticing,  and  early  lancing  will  be  required. 

Otorrhcea. — This  is  a  fetid  discharge  of  a  muco-purulent  character,  usually 
occurring  in  strumous  children,  especially  during  dentition,  and  often  asso- 
ciated with  enlarged  glands  under  the  angle  of  the  jaw.  It  may  be  of  three . 
kinds ;  1,  proceeding  simply  from  the  mucoiis  sxirfaces  of  the  external  ear, 
apparently  depending  on  svibacute  inflammation  of  it ;  2,  proceeding  from 
the  middle  ear  through  a  perforated  tympanum,  the  mischief  extending 
to  and  the  discharge  proceeding  from  the  mastoid  cells  ;  3,  connected  with 
necrosis  of  the  petrous  portion  of  the  temporal  bone,  associated  with  disease 
and  destruction  of  the  tympanum,  and  necessarily  of  the  internal  ear.  These 
discharges  are  especially  apt  to  supervene  in  measles  and  scarlatina.  Their 
prognosis  and  treatment  will  depend  on  their  precise  seat.  When  occurring 
from  the  external  meatiis  only,  however  tedious,  they  are  never  dangerous. 
Attention  to  the  state  of  the  general  health  and  to  that  of  the  teeth,  with 
the  use  of  lead,  chlorinated,  or  carbolised  injections,  will  usually  arrest  them. 
When  occurring  from  the  middle  ear,  through  a  perforated  tympanum,  they 
are  far  more  intractable  and  also  more  serious.  Not  only  will  hearing  be 
impaired  to  a  greater  or  less  extent,  but  they  may  continue  for  an  indefinite 
time,  resisting  aU  means  of  treatment.  If  they  proceed  from  the  mastoid  cells 
and  the  internal  ear  they  are  far  more  serious,  and  the  patient  is  exposed 
to  a  double  danger.  The  dura  mater  covering  the  bone  may  become  in- 
flamed, and,  the  membranes  at  the  base  of  the  brain  becoming  irritated  by 
the  extension  of  the  morbid  action  to  them,  convulsions,  coma,  and  death 
usually  at  last  result.  This  is  especially  the  case  when  the  petrous  portion  is 
the  seat  of  disease.  When  the  mastoid  process  is  chiefly  affected,  phlebitis  of 
the  sinuses  and  the  cerebral  vehis  ensues,  and  pyasmia  is  developed,  which 
proves  fatal. 
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Special  Affections  of  External  Ear.— The  external  ear  is  occasionally 
the  seat  of  special  affections ;  thus  in  idiots,  Hypertrophy  of  this  structui-e  is 
sometimes  met  with;  and  in  gouty  subjects,  TojM,  or  Gouty  Concretions,  are 
occasionally  deposited  in  it.  Paget,  Bruck,  and  Vanzetti  have  described  a 
Fibrous  Tumour  that  occasionally  forms  in  the  lobule  of  the  ear  from  the 
irritation  produced  by  piercing  it,  and  as  "  one  of  the  penalties  attached  to 
the  barbarism  of  ear-rings."  These  tumours  are  semi-malignant,  like  the  waiiy 
growths  of  cicatrices  ;  and,  after  excision — their  only  treatment — ^are  some- 
what apt  to  retmTi. 

Bloody  Tumours,  or  Scematomata,  are  occasionally  developed  in  the  extenial 
ear  of  the  insane  or  idiots.  They  may  attaiu  a  large  size,  and  are  often 
multiple.  Unless  they  become  inflamed,  I  think  it  better  to  leave  them 
untouched,  when  they  will  gradually  be  absorbed.  If  inflamed,  they  must 
be  opened. 

Concretions  in  the  Meatus. — We  not  imcommonly  And  that  the  meatus 
becomes  blocked  up  by  accumulations  of  wax,  dark,  indurated,  and  pipe-like, 
or  forming  balls  and  masses  that  lie  in  contact  with  the  tympanum.  These 
cliiefly  occur  in  individuals  of  the  bilioso-phlegmatic  temperament,  and  are  a 
common  source  of  temporary  deafness  among  yoimg  people.  They  not  only 
materiaUy  impair  the  sense  of  hearing,  but  are  very  apt  to  give  rise  to  noises  in 
the  head,  and  to  crackling  sensations  on  opening  and  shutting  the  mouth. 
Their  presence  is  best  ascertained  by  examination  with  a  well-consti-ucted 
ear-specidum  ;  that  introduced  by  Toynbee,  of  a  double  convex  shape,  is  the 
most  iiseful.  The  Treatment  of  these  concretions  consists  iu  softening  the  wax 
by  the  introduction  of  a  little  glycerine  into  the  ear  for  a  few  nights,  and  then 
repeatedly  washing  out  the  meatus  by  the  injection  of  tepid  soap  and  water,  or 
water  containing  a  little  soap-liniment,  thrown  in  with  a  large  syringe  ;  as 
the  fluid  regurgitates  from  the  tympanum,  it  wiU  at  length  brmg  away  the 
dark  and  hardened  ceruminous  masses. 

Polypi  are  occasionally  met  with,  situated  rather  deeply  on  one  side  of  the 
meatus.  They  are  usually  hard  and  fleshy-looking,  though  sometimes  soft  and 
gelatinous,  as  in  the  nose  ;  sometimes  pediculated,  but  at  others  situated  on  a 
broad  base.  They  produce  serious  iuconvenience  by  obstructing  the  external 
ear,  and  reqrdi'e  to  be  twisted  off  by  means  of  forceps,  or,  if  too  firmly  fixed 
for  this,  cut  off  with  scissors  ;  the  surface  from  which  they  spring  should 
then  be  touched  with  nitrate  ot  silver,  so  as  to  prevent  a  recurrence  of 
the  growth. 

Thickening  of  the  Cuticle. — Occasionally  the  cuticle  of  the  external  ear, 
and  that  covering  the  tympamim,  becomes  thickened  and  induratetl,  assuming 
a  dull  wMte  appearance  :  this  condition  may  give  rise  to  some  amount  of 
deafness.  In  these  circumstances,  glycerine,  citrine  ointment,  or  solution  of 
nitrate  of  silver,  will  be  extremely  useful  in  restoring  the  healthy  action  of  the 
integument  of  the  part. 

Deafness.— It  is  not  my  intention  to  enter  into  the  general  pathology  of 
the  various  kinds  of  deafness,  nor  to  discuss  its  causes.  It  may  be  stated 
generally,  however,  that  it  may  arise  from  obstruction  of  the  external  ear 
from  disease  ;  from  ulceration  and  perforation  of  the  tympanmn  ;  from  various 
inflammatory  affections,  chiefly  of  a  subacute  and  chronic  chtiracter,  of  tlie 
internal  and  middle  ear  ;  from  paralysis  of  the  acoustic  nerve,  either  local  or 
dependent  on  cerebral  lesions  ;  and  lastly,  from  obstruction  in  the  Eusta- 
chian tube,  or  from  disease  of  the  throat.  Toynbee  has  especially  shown 
that  many  cases  of  so-caUed  "nervous"  deafness,  together  wth  smgmg, 
ringing,  boiling  and  other  noises  in  the  head,  are  in  reality  dependent  upon 
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chronic  inflammatory  affections  of  the  internal  and  middle  ear  ;  and  that  the 
ti-eatment  best  adapted  for  their  cure  consists  in  constitutional  and  local  means 
of  an  alterative  and  antiphlogistic  character. 

DISEASES  OF  THE  NOSE  AND  CHEEKS. 

Chronic  Catarrh,  in  the  form  of  a  thin  watery  mucous  discharge,  lasting 
for  many  months,  is  occasionally  met  with,  more  pai-ticularly  in  young  women, 
independently  of  any  structural  disease  of  the  mucous  membrane.  The  Treat- 
ment in  this  affection  consists  in  the  employment  of  tonics  and  means  calculated 
to  strengthen  the  sj^stem  generally,  and  the  local  application  of  astringents, 
such  as  tannin,  chloride  of  zinc,  &c.  But  under  any  plan  of  treatment  this 
affection  is  apt  to  prove  rebellious. 

A  VERT  FcETiD  DISCHARGE  fi'om  the  nose  will  occasionally  occur  in  delicate 
and  unhealthy  children  while  cutting  their  teeth,  and  may  continue  for 
several  years.  It  is  not  attended  by  ulceration  of  the  mucous  membrane, 
but  appears  to  be  due  to  some  modification  of  the  nasal  mucus,  connected  -with 
protracted  and  faulty  dentition.  The  Treatment  should  be  directed  rather  to 
the  teeth  and  stomach  than  to  the  nose. 

Epistaxis,  or  bleeding  from  the  nose,  is  very  common  in  children  and  in 
young  people  about  the  age  of  puberty,  more  particularly  in  girls,  antecedently 
to  the  menstrual  period  ;  it  may  either  be  active  or  passive,  but  is  most  usually 
dependent  on  congestion  of  the  mucous  membrane.  But  in  the  adxilt  it  is 
more  serious,  and  it  may  then  be  associated  with  and  dependent  on  two  very 
opposite  conditions — either  on  a  state  of  plethora  with  tendency  to  cerebral 
congestion,  or  on  an  aneemic  and  cachectic  state,  in  which  the  blood  is  thin,  and 
does  not  coagulate  readily.  In  the  first  condition  the  epistaxis  is  often  con- 
nected with  congestion  of  the  liver,  and,  when  occurring  in  the  young  and 
plethoric,  it  is  often  a  salutary  relief  to  the  system.  But  when  occurring  in 
cachectic  and  ansemic  people,  more  particularly  in  persons  advanced  in  years, 
it  becomes  of  very  serious  moment ;  and  in  such  circumstances  the  loss  of 
blood  may  be  so  continuous  and  copious  that,  unless  active  means  be  adopted, 
a  fatal  termination  may  ensue,  the  hsemorrhage  being  truly  arterial.  When 
epistaxis  proves  fatal  it  is  by  its  constant  recurrence.  In  these  cases,  I  believe, 
the  nasal  hsemorrhage  is  always  associated  with  a  broken  down  and  unhealthy 
state  of  the  blood,  dependent  upon  chronic  visceral  mischief,  especially  disease 
of  the  kidneys  and  liver.  The  worst  and  most  intractable  cases  that  I  have 
seen  have  been  connected  with  hepatic  disease  and  jamidice. 

Treatment. — Epistaxis  must  not  be  treated  simply  as  a  local  disease  of  the 
nose.  It  is  usually  only  a  symptom  of  some  constitutional  conditions  that 
requires  remedying  before  the  liaBmorrhage  can  be  expected  to  cease.  Hence 
it  is  of  the  first  importance  to  treat  on  ordinary  medical  principles  those  states  of 
plethora  or  cachexy  with  which  it  may  be  associated,  or  those  conditions  of 
disease  of  liver  or  of  kidney  that  are  met  with  in  persons  sufiering  from  it. 

In  yormg  people,  otherwise  healthy,  and  in  slighter  cases,  epistaxis  may  com- 
monly be  arrested  by  the  employment  of  ordinary  domestic  means,  such  as 
the  application  of  cold  to  the  nape  of  the  neck  and  forehead  ;  and  its  return 
may  be  prevented  by  the  use  of  purgatives  or  by  attention  to  the  proper  regida- 
tion  of  the  menstrual  function. 

In  plethoric  adults  the  flow  should  not  be  too  suddenly  checked.  Should  it 
prove  very  abundant,  dry  cupping  between  the  shoulders,  and  the  application 
of  an  ice-bag  to  the  forehead,  -witli  rest,  will  be  requii-ed. 

In  anaemic  and  cachectic  subjects,  and  in  old  people,  the  haemorrhage  ia  often 
attended  by  dangerous  consequences,  and  requires  the  use  of  active  measures 
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for  its  siippreasion.  In  these  cases  the  following  plan  should  he  adopted.  The 
head  should  he  raised,  an  ice-hag  appUed  to  the  forehead,  complete  rest  and 
quietude  enjoined,  and  gaUc  acid  in  ten-grain  doses,  or  half-drachm  doses  of 
the  tincture  of  ergot,  administered  at  frequent  intervals.  Should  the  hleeding 
still  he  profuse  and  continuous,  the  interior  of  the  nose  may  he  sponged  out 
with  a  solution  of  perchloride  of  iron  or  tannin.  If  this  do  not  sulfice,  it 
will  become  necessary  to  plug  one  or  hoth  nostrils.  This  is  best  done  by 
means  of  a  plug  of  prepared  sponge,  having  a  quiU  or  a  piece  of  gum  catheter 
passed  through  it  for  breathing  purposes,  and  soaked  in  a  solution  of  per- 
chloride of  iron. 

Should,  however,  the  haemorrhage  stiR  contiuue,  the  blood  forcing  its  way 
backwards  into  the  throat,  or  perhaps  being  swallowed,  the  posterior  nares 
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Pig.  371. — Bellocq's  Sound. 


Fig.  372.— Diagram  of  Plugging  the  Nostril  by  menns  of 
Bellocq's  Sound. 


require  to  be  plugged  as  well.  This  is  best  done  by  carrying  a  long  piece  of 
strong  whip-cord  along  the  floor  of  the  nose  through  the  posterior  nares  into 
the  pharynx,  by  means  of  Bellocq's  sound  (Fig.  371),  or,  if  tliis  be  not  at  hand, 
by  threading  the  cord  through  an  elastic  catheter,  and  carrying  this  into  the 
pharnyx,  then  seizing  the  cord  as  it  appears  behind  the  soft  palate,  and  drawing 
it  forwards  into  the  mouth,  at  the  same  time  that  the  catheter  is  taken  out  of 
the  nostril.  In  this  way  the  string  will  pass  through  the  nose,  round  the 
back  of  the  soft  palate,  into  and  then  out  of  the  mouth  (Fig.  372).  To  the 
centre  of  the  piece  of  string  that  hangs  out  between  the  Hps,  a  plug  of  lint,  of 
about  the  size  of  the  thumb,  or  better  still,  apiece  of  compressed  sponge,  should 
be  firmly  tied  ;  this  is  then  drawn  up  into  the  posterior  nares  by  puUing  on 
the  end  of  the  ligature  that  hangs  fi'om  the  nose,  being  guided  in  its  passage 
behind  the  palate  by  the  fingers  introduced  into  the  moTith.  When  the 
bleeding  has  ceased,  it  may  readily  be  withdrawn  by  means  of  the  string  that 
hangs  out  of  the  mouth.  As  the  epistaxis  is  very  apt  to  recur,  it  is  a  wise 
precaution,  when  the  plug  is  removed  from  behind  the  palate,  to  leave  a  loop 
of  string  in  the  nose  and  mouth,  which  may  be  knotted  and  fixed  by  a  slip  of 
plaster  behind  the  ear.  In  this  way  the  plug  may,  if  occasion  occur,  be  readily 
replaced  without  the  necessity  of  re-introducing  the  sound  or  catheter  througli 
the  nose,  which  is  often  a  troublesome  operation. 

Chronic  Thickening  or  the  Schneiderian  Membrane.— The  mucous 
membrane  of  the  nose  is  not  unfrequently  clu-onically  inflamed,  especially  ui 
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strumous  cMldren  ;  that  portion  of  the  membrane  covering  the  turbinate 
bones  becoming  thick,  soft,  and  vascular,  and  projecting  like  a  broad  frmge 
from  theu-  surface.  It  is  usually  of  a  bright  red  colour  and  covered  with 
muco-pus.  This  swelUng  at  aU  times  produces  snuffling  and  a  pecuhar  intona- 
tion of  voice,  but  increases  in  wet  weather,  and  then  may  become  so  great  as 
seriously  to  obstruct  the  breathing. 

The  Treatment  consists  in  attention  to  the  general  health  ;  more  especiaUy  to 
the  eradication  of  the  strumous  diathesis.  Much  benefit  may  also  be  derived 
from  the  local  appKcation  or  injection  of  astringents,  as  a  strong  solution  of  the 
nitrate  of  silver  applied  by  means  of  a  camel's-hair  brush,  and  sulphate  of  zmc 
and  oak-bark  lotions  snuffed  up,  or  injected  by  means  of  a  proper  syringe.  In 
many  instances,  when  the  disease  occurs  in  strumous  children,  change  of  air 
Avill  effect  the  greatest  amount  of  benefit. 

Abscess  occasionally  forms  either  on  the  mucous  membrane  or  on  the 
septum,  and  thus  may  lead  to  necrosis  of  the  cartilages  and  bones,  separation 
of  these,  flattening  of  the  nose,  depression  of  its  bridge,  and  great  deformity. 
These  various  forms  of  abscess,  followed  by  necrosis,  are  commonly  syphilitic, 
and  then  are  associated  with  ulcers  and  a  foul  and  foetid  discharge,  which  has 
a  tendency  to  cake' upon  their  surface,  forming  dark  and  ragged  crusts,  and 
constiUiting  the  different  kinds  of  Ozwna.  The  septum  may  be  the  seat  of 
chronic  ulcerations  consequent  upon  the  irritation  of  decayed  teeth,  producing 
disease  of  the  antrum,  and  escape  of  morbid  secretion  from  this  into  the  cavity 
of  the  nose. 

The  Treatment  of  these  conditions  must  be  conducted  by  the  local  applica- 
tion of  nitrate  of  silver,  black  wash,  and  the  clilorinated  lotions  ;  the  general 
treatment  consists  usually  in  the  administration  of  the  dilute  mineral  acids, 
iodide  of  potassium,  and  sarsaparilla. 

Ulcers  and  Fissures,  of  a  less  serious  character,  though  very  painful  and 
chronic,  often  occur  at  the  angle  of  the  ala  and  septum,  or  between  the  ala 
and  tip.  Their  Treatment  consists  in  touching  them  from  time  to  time  with 
nitrate  of  silver,  or  in  the  application  every  night  of  white  precipitate  or 
citrine  ointment ;  at  the  same  time  that  the  general  health  is  attended  to, 
cachexy  removed,  and  the  strength  restored,  by  the  administration  of  iron, 
bark,  and  sarsaparilla. 

Necrosis  not  unfreqLuently  occurs  in  the  loose  bony  structures  lying  in  the 
nasal  fossse  or  in  the  nasal  bones  themselves.  In  these  cases  the  septum  nasi 
participates  in  the  morbid  action,  and  commonly  separates  or  is  perforated. 

Necrosis  may  occur  in  these  situations  either  as  the  result  of  syphilis,  the 
abuse  of  mercury,  or  from  external  injury.  I  have,  however,  seen  cases,  more 
particularly  in  women  and  children,  which  were  not  referrible  to  any  of  these 
causes  or  indeed  to  any  other  external  exciting  cause,  and  in  which  scrofula 
was  probably  the  occasion  of  the  disease. 

The  presence  of  the  necrosis  may  be  suspected  from  the  great  fcetor  that 
infects  the  breath — the  characteristic  odour  of  dead  bone  being  emitted,  but 
in  an  excessive  degree  ;  and  the  existence  of  necrosis  may  always  be  positively 
determined  by  exploration  of  the  nasal  cavities  with  a  probe. 

The  Treatment  is  simple,  and  must  be  conducted  on  ordinary  medical  and 
surtncal  principles.  If  the  general  health  be  impaired,  or  if  the  disease  be 
specific,  appropriate  alterative  constitutional  treatment  must  be  adopted.  The 
foetor  may  be  lessened  by  the  injection  or  snufiing  up  of  disinfecting  liquids, 
more  particularly  the  chlorides  and  permanganates.  So  soon  as  the  bone  is 
loosened,  it  must  be  extracted  with  polypus  forceps,  coming  away  in  soft  black 
crumbling,  offensive  masses.    There  is  often  abundant  hsemorriiage  after  this 
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extraction,  but  I  have  never  had  serious  trouble  given  in  these  cases ;  plugging 
may  possibly  be  required  if  cold  do  not  arrest  the  bleeding. 

Lipoma  is  a  chronic  hypertrophy  of  the  cutaneous  and  subcutaneous 
structures,  and  of  the  areolar  tissue  of  the  nose,  forming  a  large  reddish-blue, 
vascular-looking,  soft,  tremulous,  and  lobulated  mass,  enveloping  the  end  of 
the  nose,  and  producing  excessive  deformity  of  it.  There  are  all  degrees  of 
this  disease,  from  mere  clubbing  of  the  end  of  the  organ,  to  the  formation 
of  a  set  of  pendulous  lobular  tumours  attached  to  it.  The  sebaceous  glands 
and  crypts  appear  to  be  the  structures  chiefly  implicated  in  this  disease.  The 
patient's  appearance  may  be  greatly  improved  by  the  removal  of  these  growths. 
This  may  be  done  readily  enough  by  making  an  incision  down  the  mesial  line 
to  the  alar  cartilages,  and  then  dissecting  the  lipoma  off  these  on  each  side  ; 
especial  care,  however,  being  taken  in  doing  this  not  to  encroach  upon  the 
nostril.  This  is  best  avoided  by  directing  an  assistant  to  keep  Ids  finger 
in  it  whUe  the  dissection  is  being  prosecuted,  so  that  he  may  warn  the  Surgeon 
of  the  too  near  approach  of  the  knife.  The  surface  is  then  left  to  granulate 
and  cicatrise. 

Lupus  and  Epithelial  Cancer. — The  nose  is  frequently  the  seat  of  Lujyus 
and  various  forms  of  Epithelial  Cancer,  many  of  the  deformities  of  this  feature 
being  referrible  to  this  affection  ;  indeed,  lupus  may  be  looked  upon  as  almost 
specially  affecting  this  organ,  destroying  one  or  both  alse,  the  column  a,  or 
perhaps  the  whole  of  the  nose.  The  consideration  of  the  nature  and  treatment 
of  these  affections  in  this  situation  presents  nothing  special ;  but  the  cure  of 
the  deformities  induced  by  them,  which  is  fiiU  of  interest  to  the  Surgeon, 
will  be  considered  in  detail  when  we  speak  of  the  plastic  operations  that  are 
practised  on  the  face. 

Polypus. — Tumours  of  very  different  structures  and  composition  are  met 
with  in  the  nostrils  ;  and  to  all  of  these  which  possess  the  common  characters 
of  being  pendulous  and  blocking  up  these  passages,  the  term  Polypus  is  given. 
Thus  surgeons  commonly  speak  of  the  Benign,  the  Soft,  the  Gelatinous  or 
Mucous  Polyp,  as  well  as  the  Sarcomatous  or  Fleshy,  and  the  Malignant  Polyp. 
The  term,  however,  shoidd  properly  be  confined  to  a  soft  and  pendulous 
mucous  growth  ;  the  fleshy  and  malignant  polypi  being  mere  varieties  of 
fibrous  or  encephaloid  tumours,  springing  from  the  bones  in  the  nasal  fossas,  or 
from  the  ethmoidal  and  sphenoidal  cells. 

The  true  Mucous  Nasal  Polyp  is  a  soft,  moist,  gelatinous  tumour,  of  a 
greyish-yeUow  colour  when  lodged  in  the  nasal  fossae  ;  but  when  it  descends 
into  the  anterior  nares ,  or  beyond  them,  and  is  exposed  to  the  air,  it  becomes 
of  a  reddish-brown  or  purple  tint,  and  somewhat  shrivelled  on  the  sivrface. 
It  is  usually  lobulated,  pedunculated,  or  bottle-shaped  ;  and  not  very  vascular 
except  at  the  root,  where  it  is  permeated  by  largish  thin-walled  vessels  that 
bleed  freely  on  the  slightest  touch.  In  structure  it  is  homogeneous,  and  com- 
posed of  the  elements  of  mucous  membrane,  covered  by  tesselated  and  ciliated 
epithelium,  the  cilia  of  which  may  often  be  seen  imder  the  mictoscope  in  active 
movement  after  the  removal  of  the  growth.  The  tumoui-  may  grow  from  any 
points  of  the  surface  of  the  turbinate  and  ethmoid  bones,  and  has  indeed 
occasionally,  though  very  rarely,  been  observed  to  project  into  the  nose  from 
the  frontal  sinuses  and  antram.  Most  fi-equently  it  grows  from  the  inferior 
spongy  bone  towards  the  outer  side  of  the  nostril,  sometimes  from  the  roof  of 
the  nares,  but  never  from  the  septum.  The  polypi  are  usually  niunerous  and 
of  aU  sizes  ;  as  they  increase  they  commonly  extend  forwaivls  into  the  aiitenor 
nares,  but,  when  large,  they  may  be  seen  to  reach  into  tlie  posterior  fauces, 
hanging  down  behind  the  palate. 
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Symptoms.— The  sjanptoms  occasioned  by  the  presence  of  nasal  polypi  depend 
on  their  interference  with  respiration  and  speech,  and  on  the  visual  changes 
which  they  occasion.  The  respu-ation  through  the  affected  nostrU  is  impeded, 
the  patient  being  unable  to  blow  through  it  when  directed  to  do  so,  and  his 
speech  is  thick  and  nasal.  There  ai-e  snufiling  and 
mucous  discharge  from  the  nostril  :  and  all  these 
symptoms  are  worse  in  damp  than  in  dry  weather.  On 
examining  the  interior  of  the  nose,  by  opening  the 
nostril  widely  with  the  forceps  or  nasal  speculum  (Fig. 
373),  and  then  dii-ecting  the  patient  to  blow  down,  the 
lower  end  of  the  polyp  may  be  distinctly  seen,  and,  if 
large,  will  descend  on  a  level  with  or  even  beyond  the 
nasal  aperture.  By  the  introduction  of  a  probe,  the  size 
and  extent  of  the  tumour,  together  with  the  position  of 
its  pedicle,  may  be  readily  ascertained.  As  it  grows,  it 
impresses  changes  on  the  shape  of  neighbouring  bones, 
producing  expansion  and  flattening  of  the  nose  ;  it 
induces  caries  of  the  spongy  bones  ;  and,  interfering 
with  the  flow  of  tears  down  the  nasal  duct,  occasions  a 
watery  state  of  the  eyes,  which,  together  with  the 
change  of  shape  in  the  features,  and  the  peculiar  cha- 
racter of  voice  and  respiration,  enables  the  Surgeon  at 
once  to  recognise  the  nature  of  his  patient's  disease.  Pig.  373. 

Polypi  chiefly  occur  in  yoimg  adults  after  the  age  of  Speculum, 
puberty  ;  but  they  are  not  unfrequently  met  with  at  later  periods  of  life. 

Diagnosis. — 1.  Mucous  nasal  polypi  may  be  distingiu'shed  from  chronic 
thickening  of  the  mucous  membrane  covering  the  spongy  bones  by  the  absence  in 
the  latter  of  any  pedimculated  growth  around  which  a  probe  can  be  passed, 
together  with  the  florid  red  character  of  the  thickened  membrane,  and  the  fact 
that  the  subjects  of  this  thickening  are  almost  invariably  strumous  children. 

2.  In  abscess  of  the  septum,  the  history  of  the  case,  and  the  fact  of  the  polyp 
never  being  attached  to  tliis  part  of  the  nose,  will  establish  the  diagnosis. 

3.  There  is  a  peculiar  maKormation,  consisting  in  a  deviation  of  the  septum  to 
one  side,  that  may  at  first  be  a  little  puzzling  ;  but  here  the  examination 
of  both  nostrils,  and  the  discovery  of  a  depression  of  one  side  of  the  septum 
corresponding  to  the  projection  on  the  other,  wiU  reveal  the  true  nature  of 
the  case.  4.  The  fibrous  and  malignant  tumours  of  the  nostril  will  be  found 
to  differ  sufiiciently  in  consistence  and  appeatance  from  the  ordinary  polypi 
to  prevent  their  being  confounded  with  them  in  many  cases  ;  yet  in  some 
instances  much  care  will  be  required  in  coming  to  a  definite  opinion  as  to  their 
true  nature. 

Treatment. — The  spontaneous  separation  and  expulsion  of  nasal  polypi  is  of 
rare  occurrence.  I  have,  however,  seen  one  case  in  which,  after  the  assiduous 
use  of  chloride  of  zinc  injections,  a  very  copious  discharge  of  large  sloughy 
polypoid  masses  took  place  from  one  nostril  which  had  been  blocked  up  by 
them  for  many  months  previously,  and  from  which  they  had  even  descended 
into  the  pharynx. 

Nasal  polypi  may  generally  be  most  readily  removed  by  avulsion  with  forceps; 
occasionally,  but  rarely,  when  they  are  very  large,  -with,  a  broad  base,  and 
especially  when  they  extend  into  the  throat,  they  require  the  application  of  the 
ligature.  In  removing  these  growths  by  the  forceps,  instrimicnts  of  good  length 
but  very  slender  constniction  should  be  used, — those  generally  sold  are  too 
thick ;  the  interior  of  the  blades  should  be  properly  serrated,  and  have  a 
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longitudinal  groove,  so  that  the  root  of  the  tumour  may  be  tightly  grasped. 
The  patient  should  be  made  to  sit  on  a  rather  low  chair  ;  and,  as  there  is 
generally  a  good  deal  of  bleeding,  a  towel  should  be  pinned  over  his  clothes, 
and  a  basin  placed  before  him  to  receive  the  blood  and  expectorated  matters. 
The  Surgeon  then,  having  ascertained  by  the  introduction  of  a  probe,  or  by 
means  of  the  blades  of  the  forceps,  the  situation  of  the  pedicle  of  the  polyp, 
grasps  this  firmly  and  puUs  it  ofil:  with  a  twisting  movement  of  the  hand. 
He  proceeds  in  this  manner,  twisting  off  rather  than  pulling  away  polyp 
after  polyp,  until  the  whole  of  the  nostril  is  cleared,  which  may  be  ascer- 
tained by  examination,  and  by  directmg  the  patient  to  compress  the  sound 
and  to  blow  through  the  affected  side  of  the  nose.  The  bleeding,  which  is  often 
very  free,  stops  on  the  application  of  cold  water.  At  about  the  end  of  a  fort- 
night the  patient  should  be  examined  again,  as  it  not  unfrequently  happens 
that  small  polypi,  which  had  been  prevented  from  descending  into  the  nares  by 
the  presence  of  the  larger  ones,  now  come  down  and  require  removal.  These 
procedures  must  be  had  recourse  to  from  time  to  time,  tmtil  all  tendency  to 
fresh  formations  of  this  kind  has  ceased. 

The  ligature  is  chiefly  required  for  those  polypi  that  pass  into  the  pharynx 
through  the  posterior  nares.  They  may  best  be  tied  by  passing  a  loop  of 
strong  whipcord,  by  means  of  a  double  cannula,  through  the  nose  ;  and  then, 
after  expanding  the  noose  round  the  tumour  in  the  throat,  and  making  it  grasp 
its  pedicle,  knotting  it  tightly.  In  some  instances  the  polypi  attain  a  great 
size,  producing  absoiTDtion  of  the  nasal  bones,  and  of  the  nasal  process  of  the 
superior  maxiUa.  In  such  cases  it  may  be  necessary,  in  order  to  extract  them, 
to  sHt  up  the  nose,  and  clip  away  with  forceps  the  osseous  surface  from  which 
they  spring. 

Naso-phar^ngeal  Tumowrs.—When  the  tumour,  more  especiaUy  it  fabrous 
or  fibro-plastic,  hangs  down  in  the  pharynx  behind  the  soft  palate,  its  pedicle 
may  be  Hgatiired  by  conveying  a  thread  through  the  nostril  by  means  of  a 
BeUocq's  sound,  and  attaching  to  this  a  loop  of  silver  wire,  which,  as  it  is  mth- 
drawn  through  the  nostril,  embraces  the  base  of  the  tumour.  The  noose  may 
then  be  tightened  by  twisting  up  the  ends  of  the  wii-e,  or  by  runmng  a  silver 

cannula  along  them. 

The  intranasal  fibrous  tumour  (sarcomatous  or  fleshy  polypus)  is  usuaUy 
attached  to  the  posterior  part  of  the  nasal  septum,  descending  to  the  pharynx. 
It  is  alobular,  smooth,  firm,  and  has  little  disposition  to  bleed  or  ulcerate.  It 
may  -row  to  a  large  size,  extending  into  -the  throat,  and  perhaps  findmg  its  way 
from  the  nose  into  situations  where  it  is  little  expected.  Thus  it  has  been  met 
with  in  the  pterygo-maxiUaxy  fossa,  and  has  been  known  to  pass  into  the  orbit 
through  a  hole  in  its  inner  waU.  ^  •  • 

Malignant  Nasal  TuMOURS.-Tumours  of  rapid  growth,  mabgiiant  m  their 
course  (sometimes  called  maUgnant  polypus,)  either  epithelial,  encephaloid,  or 
fibro-plastic,  occasionaUy  form  in  the  middle  or  posterior  nares.  They  grow 
ramdlv  with  great  expansion  of  the  bones,  much  discharge,  often  intense  tensive 
pain,  Jnd  bleeding,  the  hemorrhage  being  often  excessive.  They  attaclc  cMdren 
and  iersons  advanced  in  life.  A  tumour  of  this  kind  may  be  developed  m  d» 
situations.  Thus,  in  some  cases,  it  extends  into  the  pharynx  behind  the  sof^ 
palate  ;  in  others  it  has  a  tendency  to  P^ess  against,  absorb  and  protrud  ti^^^^^^^^ 
the  nasal  or  lachrymal  bones,  occasioning  obstruction  of  the  ^°«tnl  f^l^^^^ 
and  protrusion  of  the  eye-ball,  with  distiu-bance  of  vision,  and  severe  ^^^^^^.^^ 
pains  in  the  head  and  face.  A  soft  elastic  tumour  tliat  projects  at  the  inner 
side  of  the  orbit,  extending  into  the  nose  and  some  little  distance  doAvn  upon  the 
cheek,  absorbing  and  destroying  the  bones  on  which  it  Hes,  and  givmg  rise  to 
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secondary  deposits  under  the  angle  of  the  jaw,  will  speedily  determine  the  true 
natiu-e  of  the  groAHh.  These  diseases,  especially  when  occurring  in  young 
people,  speedily  prove  fatal.  Death  may  occui-  in  various  ways,  according  to 
the  natm-e  of  the  growth,  and  the  direction  of  its  development ;  by  exhaustion 
from  haemorrhage  ;  by  the  implication  of  the  brain  and  its  membranes ;  by 
asphyxia ;  or  by  constitutional  cachexy. 

Treatment. — It  is  seldom  that  anything  very  effectual  or  permanent  can  be 
done  by  operation  ;  and  it  should  be  borne  in  mind,  that  some  of  the  malignant 
growths  which  project  into  the  nostrils  take  theii-  origin  from  the  sphenoidal 
or  ethmoidal  cells,  or  even  from  within  the  cranium,  and  that  the  nasal  portion 
is  only  the  external  protrusion,  as  it  were,  of  a  deeply  seated  tiunoui-.  Should 
the  tiunoiu"  be  slow  in  its  growth,  with  an  absence  of  secondary  deposits,  the 
Surgeon  may  endeavour  to  extirpate  it  by  laying  open  the  side  of  the  face 
fi'eely,  making  an  incision  from  the  inner  angle  of  the  eye  down  the  side  of  the 
nose,  and  then  across  the  cheek,  dissecting  up  this  triangidar  flap,  cutting  across 
the  superior  maxilla  above  the  line  of  the  alveoli,  ^vith.  a  narrow-bladed  saw 
and  cutting  pliers,  and  then  in  a  similar  way  into  the  orbit  beyond  and  through 
the  nasal  bones,  and  the  nasal  process  of  the  superior  maxilla  above  the  tumour, 
and  thus  extirpating  the  grovrth.  In  this  operation  there  is  often  free  bleeding, 
which  may  be  arrested  by  the  actual  cautery,  and  by  pledgets  of  lint  soaked  in 
the  perchloride  of  iron,  which  have  the  additional  advantage  of  destroying  any 
portions  of  the  tumour  left  behind  ia  the  irregular  and  cellular  cavities  of  this 
region. 

The  following  two  cases  are  good  illustrations  of  the  successful  performance 
of  this  operation. 

The  first  case  was  one  of  a  most  marked  epithelial  character,  springing 
deeply  from  the  ethmoidal  cells,  passing  out  through  the  lachrymal  bone 
and  the  orbital  plate  of  the  superior  maxilla  into  the  orbit,  blocking  up 
the  right  nostril,  and  extending  some  way  down  the  cheek,  overlying  the 
superior  maxiUa.  It  was  growing  rapidly  in  a  woman  44  years  of  age,  and 
required  extensive  removal  of  the  bony  structures  in  the  situation  from  which 
it  sprang. 

The  next  case  was  one  of  a  woman  64  years  of  age,  in  whom  a  fibro- 
plastic tumour  developed  with  great  rapidity  in  the  situation  of  the  lachrymal 
sac,  invading  the  nose  and  orbit,  destroying  the  upper  and  inner  part  of 
the  superior  maxUlary  bone.  The  eye  was  pushed  outwards,  the  eye-lids 
became  implicated  at  their  nasal  third,  and  an  ulcerated  opening  formed 
over  the  centre  of  the  tiunour.  Its  growth  was  attended  by  very  severe 
tensive  pain.  The  operation  consisted  in  dissecting  away  the  diseased  part  of 
the  integument,  including  the  nasal  third  of  each  eye-Hd,  then  turning  down  a 
flap  from  the  cheek  and  cutting  away  with  pliers  the  osseous  structures,  including 
the  inner  part  of  the  floor  of  the  orbit,  a  considerable  portion  of  the  superior 
maxUla,  and  part  of  the  nasal  bones.  In  order  to  repair  the  gap  made  by  the 
removal  of  diseased  skin  at  the  side  of  the  nose  and  by  the  removal  of  so  large 
a  portion  of  the  eye-lids,  a  flap  of  integument  was  dissected  off  the  bridge  of 
the  nose  and  glided  over  the  aperture,  to  the  edges  of  which  and  to  the  eye-lids 
it  was  fixed  by  metallic  sutures.  Good  union  took  place,  and  the  patient  made 
an  excellent  recovery.  The  immediate  effect  of  the  operation  in  both  these 
cases  was  to  relieve  the  patient  of  the  agonising  pain  previously  occasioned  by 
the  tension  in  the  bones  of  the  face  produced  by  the  growth  of  the  tiimour. 

Calculi  are  occasionally  met  with  in  the  nasal  fossae,  where  they  simulate 
foreign  bodies  ;  and  here  extraction  may  be  practised  witli  a  pair  of  forceps. 
But  sometimes  these  rhinolites  are  situated  under  the  mucous  membrane.  In 
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two  cases  I  liave  dissected  round  calcareous  bodies  oi'  this  kind,  of  about  the 
size  of  cherry-stones,  from  mider  the  mucous  membrane  of  the  ala  of  the  nostril 
in  children. 

The  Frontal  Sinuses,  though  rarely,  are  occasionally  the  seat  of  rliseaBC. 
Abscess  may  form  here,  with  much  pain  and  expansion,  and  possibly  caries  of 
their  anterior  wall,  attended  by  the  local  signs  of  inflammation  and  by  danger 
of  concomitant  inflammation  of  the  membranes  of  the  brain.  In  such  circum- 
stances it  may  be  proper  for  the  Sui-geon  to  remove  by  a  smaU  trejjhine  the 
anterior  waU  of  the  sinus,  and  thus  give  exit  to  the  retained  pus.  In  other 
instances,  again,  the  anterior  wall  of  the  sinus  may  be  necrosed  and  perforated, 
the  aperture  being  felt  under  a  puffy  tumour  of  the  scalp.  Here  also  the 
trephine  is  required.  There  are  a  few  cases  recorded  in  surgical  writings,  of 
Fohjpi  springing  from  these  sinuses,  and  finding  their  way  down  into  the  nose 
after  producing  expansion  of  it  and  much  inconvenience.  Here  likewise  the 
propriety  of  trephining  and  so  extracting  the  morbid  mass  would  have  to  be 
considered. 

Tumours  and  Ulcers  of  the  Cheeks. — The  cheeks  are  occasionally  the 

seat  of  Encysted  Tumours  and  Cancerous 
Ch-owths,  either  springing  from  their  inner 
surface,  or  taking  their  origin  as  Lupoid 
Ulcers  on  the  outside.  The  Jincysted 
Tumours  in  this  situation  may  readily  be 
removed  by  a  little  simple  dissection.  If 
they  be  attached  to,  or  lie  close  under,  the 
mucous  membrane  of  the  mouth,  they 
may  be  dissected  out  from  within,  -ndthout 
interfering  with  the  cutaneous  structures. 
Cancroid  Ulcers  and  Tumours,  such  as  is 
represented  in  Fig.  374,  seldom  admit  of 
operative  interference. 

Salivary  Fistula. — One  of  the  most 
troublesome  surgical  affections  situated  in 
the  cheek  is  Salivary  Fistula,  occurring  in 
consequence  of  injury,  abscess,  or  opera- 
Fig.  37'1.— Cancroid  Ulcer  of  Clieek.  ^j^q^^  -^y  -vvrhich  the  parotid  gland  or  duct 
has  been  opened,  so  as  to  cause  a  trickling  of  saUva  through  the  external  aper- 
ture made  into  it.  The  flow  of  saliva  in  these  cases  is  always  to  a  great  extent 
and  often  entirely  intermittent,  ceasing  in  the  interval  between  meals,  and 
becoming  very  abundant  dnring  mastication. 

The  Treatment  is  by  no  means  satisfactory,  the  attempt  at  union  of  the  open- 
ing in  the  cheek  being  fn.istrated  by  the  escape  of  saliva  tlu-ough  it.  If  the 
fistula  be  very  small  and  recent,  the  electric  cautery  may  be  employed  with 
success  ;  or  the  external  aperture  touched  from  time  to  time  with  a  pointed 
stick  of  nitrate  of  silver.  Should  these  means  fail,  the  fistula  ha\ang  become 
chronic,  operative  measures  wUl  requii-e  to  be  put  in  practice.  The  closure  of 
an  old  saUvary  fistula  in  the  cheek  is  a  very  troublesome  matter.  In  these 
cases  the  Stenonian  duct  appears  to  be  obstructed  or  iMirtuiUy  closed  ;  and  it  is 
useless  to  attempt  to  occlude  the  opening  iu  the  cheek  until  a  proper  aperture 
for  the  escape  of  the  saliva  has  been  made  into  the  mouth  ;  the  escape  ot  a  lew 
drops  of  saliva  through  the  fistulous  opening  rendering  the  attempt  to  close  it 
completely  nugatory.  The  plan  of  treatment  which  I  have  found  to  answer  best 
is  a  modification  of  Desault's.  It  consists  in  passing  a  small  hydrocele  trocliar  into 
the  fistula  in  the  cheek,  pushing  tliis  obliquely  forwai-ds  and  inwards  into  the 
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mouth,  as  nearly  as  possible  in  tlie  direction  of  the  parotid  duct,  withdrawing 
the  stylet,  and  then  pussmg  a  simdl  silk  seton  through  the  cannula,  so  as  to 
bring  one  end  out  of  the  mouth,  and  the  other  through  the  fistula  in  the  cheek. 
The  cannula  is  then  withdrawn,  and  the  seton  tied  loosely.  It  should  be  left 
in  for  about  three  weeks,  so  as  to  establish  a  sinus  into  the  mouth.  It  is  then 
to  be  cut  and  Avithdrawn,  and  the  sinus  in  the  mouth  kept  patent  by  the  daily 
introduction  of  a  probe,  by  leaving  a  small  piece  of  gum  catheter  in  it,  or,  if 
it  show  much  disposition  to  close,  by  the  introduction  of  a  laminaria  tent.  In 
this  way  the  saliva  is  diverted  from  the  external  opening  and  made  to  flow  into 
the  mouth.  The  external  apertiire  in.  the  cheek  may  now  be  closed  by  touching 
its  edges  with  a  pointed  stick  of  the  nitrate  of  silver  or  the  galvanic  cautery  ; 
or,  if  lai-ge,  they  may  be  pared  and  stitched  together. 

DISEASES  OF  THE  LIPS. 

Congenital  Malformation  of  the  Lips  is  of  common  occurrence.  Con- 
genital Contraction,  or  even  complete  closure  of  the  orifice  of  the  mouth,  has 
been  met  with  at  birth  ;  such  a  condition  must  be  remedied,  according  to  cii- 
cumstances,  by  the  skill  of  the  Surgeon.  By  far  the  most  common  malformation, 
however,  is  the  condition  termed  Hare-lip,  which  will  be  noticed  in  detail  in 
the  chapter  on  the  Plastic  Surgery  of  the  Face  and  Mouth. 

Hypertrophy  to  a  great  extent  occasionally  occurs  in  either  or  in  both  lips. 
It  is  often  of  an  oedematous  character,  being  kept  up  by  the  irritation  of  fissures 
or  cracks  ;  if  so,  these  must  be  cured,  when  the  size  of  the  lip  wQl  gradually 
diminish.  Sometimes,  however,  it  becomes  permanent,  continuing  after  the 
cure  of  the  fissure  ;  in  these  circumstances  it  may  be  necessary  to  excise  an 
elliptical  portion  of  the  mucous  membrane  of  the  lip  in  a  horizontal  direction, 
and  then  to  bring  the  edges  together  by  means  of  sutures  or  pins. 

Ulceration  is  not  imfrequently  met  with  on  the  prolabium,  frequently  of 
a  simple  character,  though  chronic.  It  is  often  dependent  on  a  disordered 
state  of  the  digestive  organs.  It  will  commonly  yield  to  the  application  of 
nitrate  of  silver,  to  proper  constitutional  treatment  having  for  its  object  the 
improvement  of  the  digestion,  and  in  very  chronic  cases  to  the  administration 
of  the  preparations  of  arsenic. 

Encysted  and  Erectile  Tumours. — The  lips  may  be  the  seat  of  encysted 
and  erectile  tumours,  requiring  extirpation  by  the  knife  or  ligature.  In  dealing 
with  these,  the  Surgeon  must  be  guided  by  the  circumstances  of  the  individual 
case  ;  but  he  should,  if  possible,  avoid  cu.tting  through  the  whole  thickness  of 
the  lip  ;  and,  if  compelled  to  do  so,  he  must  act  as  will  be  described  in 
speaking  of  cancer  of  this  region  (pp.  292,  353,  vol.  ii.).  These  growths  more 
frequently  occur  on  the  lower  lip. 

Encysted  Tumours  are  usually  small  and  transparent,  with  thin  walls,  contain- 
ing a  glairy  straw-coloiired  fluid.  'These  shoiild  always  be  dissected  out ;  mere 
excision  of  a  portion  of  the  wall  being  followed  by  recurrence  of  the  disease. 

Erectile  Tumours  of  the  lip  are  usually  of  an  active  character,  and  may 
either  be  excised,  if  of  moderate  extent  and  implicating  the  whole  thiclmess  of 
the  lip  ;  or,  if  of  large  size  and  projecting  from  the  mucous  surface,  they  may 
be  safely  ligatured  (pp.  655,  656,  vol.  i.)  I  have  had  under  my  care  several  cases 
oiNoBvusoi  the  upper  lip,  implicating  the  whole  substance  of  the  part,  and  have 
successfully  removed  them  by  the  repeated  application  of  potassa  cum  calce. 

Malignant  Diseases  of  the  Lips. — Not  unfrequently  Warty  Grmvths  and 
various  forms  of  Epithelioma  and  Cancroid  Diseases  appear  upon  the  lips.  These 
affections  are  not  removable  by  therapeutic  means,  and  require  surgical  inter- 
ference. 
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JSpithelioma  of  tlie  lip  either  commences  as  u  warty  gro^Hh,  which  gradually 
ulcerates  lilce  the  ordinary  forms  of  tubercular  lupus  ;  or  it  begins  as  an  indu- 
rated crack  or  fissure,  the  edges  of  which  have  a  tendency  to  spread.  The 
submaxillary  glands  tend  to  become  involved  ;  and  the  disease  may  eventually 
prove  fatal  by  the  pain,  exhaustion,  and  constitutional  mitation  mduced  by 
them.  Epithelioma  almost  invariably  occurs  in  men,  affects  the  lower  lip,  and 
is  met  with  after  the  middle  period  of  life.  Of  twenty  cases  iu  which  I  have 
operated,  and  of  which  I  have  notes,  thirteen  were  above  sixty,  and  six.  between 
fifty  and  sixty  years  of  age  ;  in  one  case  only  did  the  disease  occur  under  thirty. 
Tliis  disease  is  at  first  entirely  local,  often  being  induced  by  some  irritation,  as 
by  a  rugged  broken  tooth,  or  by  smoking  a  clay  pipe  ;  and  when  removed  it 
does  not,  I  believe,  very  commonly  return.  At  least,  of  the  very  many  cases 
that  have  been  operated  upon  at  the  University  College  Hospital,  I  have 
only  known  one  patient  return  with  a  recurrence  of  the  disease,  and  I  do  not 
recollect  any  case  of  secondary  affection  of  this  description  to  have  applied  to 
that  institution  after  having  been  operated  on  in  other  hospitals  ;  I  cannot, 
therefore,  but  come  to  the  conclusion  that  the  operation  for  epithelioma  of  the 
lip  frequently  rids  the  patient  permanently  of  disease. 

When  the  glands  under  the  jaw  are  enlarged  in  this  disease,  it  is  a  question 
whether  an  operation  should  be  done  ;  but  I  thiuk  decidedly  that  extirpation  of 
the  disease  and  removal  of  the  enlarged  glands  (provided  that  the  surrounding 
soft  parts  be  not  involved)  should  be  practised  if  the  patient  be  in  a  good  state 
of  health,  as  he  will  thus  be  placed  in  a  more  favourable  condition  than  before 
the  operation,  and  wUl  have  a  better  chance  of  prolongation  of  life. 

Operation—When  once  the  true  nature  of  the  disease  has  been  ascertained, 
the  operation  should  be  performed  with  as  little  delay  as  possible  ;  but  before 


and  the  tartar  cleaned  away  from  the  incisors.  The  operation  requires  to  be 
somewhat  modified,  according  to  the  situation  and  extent  of  the  aflection  (Fig. 
375).  If  this  be  tolerably  limited,  a  V-shaped  cut,  extending  -*\ddely  round  it, 
and  carried  sufficiently  low  to  include  any 'indurated  prolongation  of  the  ab- 
sorbents, should  be  practised  ;  the  edges  of  the  cut  should  then  be  brought 
together  by  two  hare-lip  pins  with  a  tmsted  suture,  as  in  the  case  of  a  simple 
hare-lip.  When  the  disease  occupies  a  considerable  longitudmal  extent,  but 
does  not  dip  doivn  very  deeply,  a  slice  of  thq  Hp  should  be  shaved  oft',  including 
the  whole  of  the  morbid  structure  ;  and  it  is  often  surprising,  in  these 
circumstances,  to  observe  how  the  tissues  of  the  lip  mil  speedily  rise  to  their 
natural  level,  thus  preventing  any  material  deformity  from  being  left  (Fig.  376) 
In  some  cases  the  disease  occupies  a  square  surface,  and  tlien  it  is  necessaiy  to 
excise  a  portion  of  the  lip  :  when  this  is  done,  a  considerable  gap  is  left,  requiring 
to  be  filled  l)y  some  plastic  operation  of  the  kind  tliat  wUl  be  considered 
in  a  subsequent  chapter,  wliich  may  be  most  conveniently  done  at  the  time 
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Fig.  377. — Extensive  Bpitlielioma  of  the  Lip  ; 
Lines  of  Incision.  , 


when  the  excision  is  performed.  When  the  disease  occurs  at  the  angle  of  the 
mouth,  it  assumes  a  more  intractable  character  than  when  affecting  the  free  part 
of  the  lip.  The  same  operation — 
that  of  free  excision — may  be  applied 
to  it  here  as  in  the  former  case  ;  but 
with  less  prospect  of  success.  Should 
the  disease  be  as  extensive  as  at 
Fig.  377,  the  lines  of  incision  must 
be  so  planned  as  completely  to  sur- 
round and  to  isolate  it. 

DISEASES  OF  THE  PAROTID 
GLAND. 

Parotitis,  or  Mumps,  is  a  com- 
mon affection,  especially  in  children, 
though  it  not  imfrequently  occurs  in 
adults.  It  arises  usually  from  cold 
and  wet,  and  is  frequently  infectious. 
Both  sides  of  the  neck  are  usually 
affected,  and  the  swelling,  stiffness, 
and  pain  are  often  considerable, 
though  it  very  rarely  happens  that 
suppuration  occurs,  unless  it  be  in 
the  lymphatic  glands  of  the  neighbourhood.  Metastasis  to  the  testicle  or  breast, 
though  of  rare  occurrence,  has  been  described  as  occasionally  happening. 

The  Treatment  of  this  affection  is  simple.  If  it  be  severe,  the  application  of 
hot  fomentations  and  leeches,  the  administration  of  saline  purgatives,  and,  when 
the  affection  is  on  the  decline,  frictions  witli  camphorated  oil,  will  hasten  its 
resolution. 

Tumours. — Tumours  of  the  parotid  gland  itself  are  not  so  frequent  as 
morbid  growths  situated  upon  it  or  in  its  vicinity ;  yet  occasionally  they  consist 
in  an  actual  transformation  of  its  structm-e.  The  tumours  met  with  in  this 
region  may  be  simple  or  malignant.  When  simple,  they  are  usually  of 
a  fibrous  nature  and  often  encysted, ;  they  are  hard,  deeply  attached,  but  move- 
able on  careful  manipulation ;  round, 
and  of  very  great  size,  becoming  even  as 
large  as  a  cocoa-nut ;  the  skin  covering 
them  is  thin  but  not  adherent,  and  not 
unfrequently  a  network  of  veins  covers 
the  mass.  These  growths  frequently 
send  prolongations  imder  the  ramus  of 
the  lower  jaw,  and  then  occupy  the 
whole  of  the  space  between  its  angle 
and  the  mastoid  process  ;  when  firmly 
bound  down,  they  involve  the  blood- 
vessels and  nerves  in  this  important 
region,  coming  into  relation  with  the 
styloid  process  and  its  muscles,  with  the 
internal  as  weU  as  the  external  carotid, 
and  even  pressing  upon,  the  pharynx 
and  projecting  into  the  fauces,  as  was 
the  case  with  the  patient  from  whom  the 
annexed  cut  (Fig.  378)  was  taken.    In  such  cases  as  these  the  deep  relations  of 


Fig.  378.— Fibrous  Tiinionv  of  Parotid  too 
deeply  seated  for  Removal. 
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the  tumour  are  so  intricate,  important,  and  extensive,  that  no  operation  for  its 
removal  can  he  undertaken,  and  the  patient  usually  eventually  dies  in  conse- 
quence of  distm-hance  of  the  cerehral  circulation,  or  compression  of  thephai^nx 
and  larynx.    In  conseq^uence  of  the  large  size  that  these  tumours  may  attain, 
they  have  a  tendency  to  produce  atrophy  of  the  parotid,  and  often,  by  inter- 
fering with  the  cerehral  circu- 
lation, occasion  various  con- 
gestive symptoms  about  the 
brain.    Besides  the  fibrous, 
various  other  simple  tumours, 
such    as    fatty,  enchoridro- 
matous,  and  encysted,  occur  in 
the  parotid  region.  Tliese 
present  nothing  remarkable 
in   their   course  here.  In 
some  cases  the  parotid  may 
undergo  cancerous  infiltration, 
the  tumour  then  presenting 
the  characters  and  running 
the  course  of  the  ordinary 
forms  of  malignant  disease. 

Diagnosis. — It  is  of  great 
importance  to  effect  the 
diagnosis  between  the  non- 
malignant  and  the  malignant 
varieties  of  tumours  in  the 


379. — Tumour  of  Parotid. 


parotid  region.    In  the  fibrous,  fihro-flastic,  fihro-cdlular,  and  encliondromatous 
hmowrs, there  is  always  mobility  ;  and,  although  the  attachments  maybe  deep, 
the  skin  is  not  iavolved  to  any  extent.  The  outline  of  the  mass  is  usually  well- 
defined,  square,  and  somewhat 
lobulated.    The  progress  of  the 
growth  is  very  slow,  often  occu- 
pying  many  years    before  it 
attains  any  considerable  bulk,  as 
in  the  annexed  cuts  (Figs.  379, 
380),  representing  a  tumour  of 
sixteen  years'  standing,  which  I 
excised.    In  the  scirrhous  growth 
there  is  no  mobUity,  but  the 
mass  is  solidly  fixed  ;  its  outline 
is   ni-defined,    the    sldn  soon 
assumes  a  reddish  pui-ple  colour, 
is  bra^vny,  and  presents  the  usual 
characters  indicative  of  subjacent 
malignant  action.    When  these 
tumours  are  medullary,  they  grow 
with  considerable  rapidity,  feel 
soft  and  pulpy,  and  are  rounded 
Fig.  380.-T«mour  of  Parotid :  Back  View.  and  ill-defined  in  their  outline, 

especiaUy  under  the  ear  and  by  the  ramus  of  the  jaw.  _ 

Treatment.-ln  the  treatment  of  those  tumours,  extirpation  is  necessarily 
the  only  course  that  can  be  adopted  ;  and  this,  in  my  opinion,  should  not  be 
attempted  if  the  disease  be  malignant  ;  for,  as  it  would  be  impossible  to 
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remove  its  deeper  attachments,  the  gi'owth  to  a  cei-tainty  would  speedily  return. 
Even  if  the  disease  he  of  a  simple  character,  care  must  he  taken  that  every 
lobule  and  prolongation  he  extirpated  ;  for,  if  any  he  left,  however  smaU,  it 
will  mthout  douht  become  the  nucleus  of  a  new  timiour.  In  removing 
tumours  in  this  situation,  the  superficial  incisions  should  be  free,  and  either 
longitudinal  or  crucial,  so  that  the  whole  mass  may  be  fairly  exposed.  It  is  not 
wise  to  remove  integimient,  however  redimdant  tliis  may  appear  to  be,  unless 
it  have  imdergone  infiltration,  incorporation  with  the  tumour,  or  change  of 
structure  ;  and  even  then  as  little  as  possible  should  be  taken  away.  The 
fibrous  or  aponeurotic  investments  of  the  tumoiu  must  be  fairly  opened,  and 
the  edge  of  the  knife  must  then  be  directed  against  it,  and  the  dissection 
carried  on  from  below  upwards,  or  fi'om  behind  forwards,  so  that  one  division 
of  the  blood-vessels  supplying  it  may  be  sufficient.  After  the  tumoiu-  has 
been  well  loosened  by  the  division  of  investing  fasciae  and  structures  (and  it  is 
surprising  how  moveable  it  often  becomes  after  this  has  been  done,  though  it 
may  previously  appear  to  have  incorporated  somewhat  solidly  with  the  sub- 
jacent tissues),  it  should  be  taken  hold  of  by  the  hand  or  a  large  double  hook, 
and  drawn  well  forwards  whilst  the  deep  dissection  is  being  carried  on.  In 
prosecuting  this,  the  Surgeon  must  particularly  guard  against  wotmding  the 
temporo-maxillary  artery  and  the  portio  dura  nerve,  which  are  especially 
exposed  to  injury.  In  some  cases  the  division  of  these,  especially  of  the  artery, 
cannot  be  avoided,  as  they  are  incorporated  in  the  mass  that  is  undergoing 
removal.  The  haemorrhage  would  then  of  course  be  abimdant,  but  may  usually 
be  immediately  arrested  by  the  ligature  of  the  divided  artery  ;  indeed,  in  most 
cases  the  bleeding  is  profuse,  owing  to  the  unavoidable  section  of  nutrient 
vessels  and  of  large  subcutaneous  veins,  but  may  generally  be  readily  arrested 
by  ligature  and  pressure.  In  most  instances,  however,  by  keeping  the  edge  of 
the  knife  carefully  against  the  tumour  and  by  drawing  it  well  forward,  so  as  to 
loosen  it  in  its  areolar  bed  at  each  stroke  of  the  scalpel,  removal  of  the  morbid 
mass  may  be  effected  without  the  division  of  any  important  vessel  or  nerve.  It 
is  of  more  conseq[uence  to  avoid  a  wound  of  the  portio  dura  or  of  the  chief 
branches  of  the  pes  anserinus,  than  even  of  the  temporo-maxillary  artery  ;  as 
persistent  and  incurable  paralysis  of  the  jaw  would  result  from  such  an  injury. 
Injury  to  this  nerve  is  best  avoided  by  dissecting  out  the  tumour  by  incisions 
parallel  to  its  main  trunk  and  chief  branches,  and  especially  by  drawing  the 
mass  well  forward,  and  directing  the  knife  towards  it.  After  the  extirpation 
of  some  small  fibrous  or  encysted  tumours  in  the  substance  of  the  parotid,  there 
is  often  a  great  tendency  to  copious  secondary  haemorrhage,  requiring  pressure, 
or  even  the  application  of  the  actual  cauteiy,  for  its  arrest. 

If  the  tumour,  though,  non-malignant,  have  been  allowed  to  attain  an 
enormous  size,  developing  at  its  deeper  attachments  as  well  as  superficially, 
with  large  lobes  lying  behind  and  under  the  ramus  of  the  jaw,  in  close  relation 
with  the  pharynx,  the  internal  carotid,  and  jugular  vein,  it  would  not  be 
prudent  to  attempt  its  removal. 

Excision  of  the  Parotid  Gland  itself  is  occasionally  spoken  of,  but  is  very 
rarely  if  ever  done.  I  believe  that  in  most,  if  not  aU,  the  cases  in  which  it  is 
stated  that  complete  removal  of  this  gland  has  been  accomplished,  tumours 
overlying  and  compressing  it  have  been  mistaken  for  it.  It  is  evident  that  a 
diseased  parotid  could  not  be  removed  without  the  division  of  the  external 
carotid  artery  and  facial  nerve. 
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TUMOURS  OF  THE  NECK. 
Growths,  Simple  and  Malignant. — Besides  tumours  in  the  parotid  region, 
Fatt)/,  Fibrous,  Glandular,  and  Encysted  GrowtJis  are  not  unfreciuently  met  Avitli 
in  the  Submaxillar  1/  Space,  and  in  the  Triangles  of  the  Neck   In  these  situations 
they  may  occasionally  attain  a  considerable  size,  though  they  seldom  extend 
very  deeply,  heing  superficial  to  the  deep  fascia.  Hence,  when  the  integuments 
and  superficial  structui-es  covering  such  a  growth  are  divided,  it  may  he  insu- 
lated with  sufficient  facility,  its  fijdty  being  in  a  great  measure  due  to  its  being 
bound  down  by  the  investing  fascia,  rather  than  to  its  having  contracted  deep 
adhesions.    Occasionally,  though  rarely,  a  slowly  growing  tumour  developes 
deeply  in  the  anterior  triangle  of  the  neck,  lying  between  the  stemo-mastoid, 
the  trachea,  and  the  pharynx,  possibly  even  under  the  carotid  sheath,  with  the 
artery  pushed  on  one  side,  or  even  running  over  the  anterior  convexity  of  the 
growth.    In  such  cases,  the  question  of  removal  requires  to  be  approached  with 
the  utmost  caution.    If  the  tumour  be  moveable  above  the  vessels,  it  may 
generally  be  taken  out ;  if  it  lie  below  the  sheath,  even  though  not  fixed  to  the 
spine,  its  extirpation  is  not  practicable.    Before  determining  upon  the  removal 
of  a  tumour  situated  in  one  of  the  triangles  of  the  neck,  it  is  indeed  always 
very  necessary  that  a  diagnosis  be  effected  of  its  nature,  and  that  some  opinion 
be  formed  of  the  probable  extent  of  its  deep  attachments. 

The  first  point  to  ascertain  is,  whether  it  be  simple  or  malignant.  If  simple, 
it  will  usually  have  been  many  years  in  growing ;  it  will  be  hard  but  not 
stony,  lobulated  or  somewhat  square-shaped  ;  the  patient's  general  health  being 
good.  It  wUl  generally  be  found  to  be  moveable,  though  not  perhaps  to  any 
great  extent,  and  will  present  no  sign  of  incorporation  with  neighbouring 
structures  ;  the  fibres  of  the  platysma  will  not  appear  to  spread  over  it,  and  the 
sterno-mastoid  muscle  may  be  traced  to  one  side  of  or  below  it.  In  such 
circumstances,  removal  of  the  tumour  may  be  undertaken  by  any  Surgeon 
possessing  a  fair  share  of  anatomical  knowledge  and  manual  skill,  with  every 
prospect  of  success.  But  if  the  tumour  be  of  stony  hardness,  have  implicated 
the  skin,  and  be  immoveable,  the  whole  head  being  moved  on  any  attempt  at 
drawing  it  aside  ;  if  it  be  Ul-defined  under  the  jaw  and  ear,  or  rapidly  growing, 
soft  and  pulpy  to  the  feel,  deeply  seated  under  the  angle  of  the  jaw,  evidently 
below  the  platysma  and  deep  fascia  of  the  neck,  and  possibly  beneath  the 
sterno-mastoid,  then  no  attempt  at  extirpation  should  be  undertaken,  as  the 
mass  could  either  not  be  removed  with  safety,  or,  if  it  were  by  any  possibility 
extirpated,  the  already  existing  contamination  of  the  neighboiu-ing  parts 
would  certainly  lead  to  a  speedy  recurrence  of  the  disease.  In  removing 
submaxillary  tumours,  a  free  superficial  incision  nearly  parallel  to  the  margin 
of  the  lower  jaw,  but  below  this,  wiU  u.suaUy  allow  ready  extirpation  of  the 
mass.  In  these  operations  the  facial  artery  is  generally  sufliciently  under  cover 
of  the  bone  to  escape  injury,  but  there  may  be,  and  usually  is,  free  venous 
haemorrhage. 

Hydrocele  of  the  Neck. — A  peculiar  cystic  tumour,  hydrocele  of  the  neck, 
has  been  described  by  Maunoir  and  Phillips.  The  disease  usually  appears  in 
the  posterior  inferior  triangle,  forming  a  rounded  tumour,  smooth,  tense,  and 
elastic,  unilocular  in  some  cases,  multiloculai-  in  others,  and  filled  with  a  yellow 
or  chocolate-coloured  sero-albuminous  fluid.  It  may  attain  so  large  a  size  as  to 
interfere  with  deglutition  and  respiration.  The  largest  I  have  seen  was  of  the 
size  of  an  orange.  The  skin  covering  tliis  tumour  is  not  discoloured,  in  some 
cases  of  natural  thickness,  in  others  thin  and  expanded,  so  as  to  give  a  bladder- 
like  appearance  to  the  growth. 
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The  Treatment  of  this  tumour  consists  in  tapping,  when  complete  coUapse  of 
the  cyst  takes  place  ;  which,  however,  wiU  soon  fill  again.  A  pei-manent  cure 
may  be  efFected  by  injection  mth  iodine,  or  by  passing  a  seton  across. 

True  Hydatid  Tumours  mil  sometimes  fonn  ia  the  neck.  A  woman  was 
imder  my  care  at  the  Hospital  for  a  hydatid  tumour  of  the  Hver,  which  I 
tapped  ;  seven  years  afterwards  she  presented  herself  with  a  thin  wasted 
elastic  semi-transparent  tumom-  in  the  posterior  inferior  triangle  of  the  neck, 
about  the  size  of  an  orange.  This  I  tapped,  and  found  it  to  contaiu  clear  serous 
fluid,  with  the  remains  of  echinococci.  In  another  case,  that  of  a  lad  aged 
about  18,  otherwise  healthy,  I  removed  a  hydatid  tumour  as  large  as  a  shad- 
dock fi.-om  the  nape  of  the  neck,  where  it  was  deeply  seated  under  the  trapezius, 
growing  apparently  from  the  substance  of  the  complexus  or  splenius  capitis 
muscles,  and  lying  close  upon  the  cervical  spine  and  the  occipital  bone. 

Enlargement  of  the  Lymphatic  Glands  of  the  neck,  terminating  either 
in  chronic  induration  or  ia  abscess,  is  of  such  common  occurrence  as  to  con- 
stitute perhaps  the  most  frequent  form  of  glandular  enlargement.  The  tumours 
thus  formed  present  nothing  peculiar  in  their  progress  or  treatment  when 
occurring  in  this  situation ;  except  that  when  abscess  forms  it  should  be  opened 
early  by  a  small  incision,  and  in  such  a  direction,  corresponding  to  the  natural 
folds  of  the  skin,  as  to  leave  as  little  scarring  as  possible. 

BRONCHOCELE, 

The  thyroid  gland  is  subject  to  various  chronic  enlargements,  which  com- 
monly go  by  the  name  of  Bronchocele.  These  may  be  divided  into  four 
distinct  forms. 

1.  Simple  Hypertrophy. — The  thyroid  gland  maybe  simply  hypertrophied, 
and  may  then  attain  a  very  considerable  size  ;  in  some  cases  forming  an 
immense  lobulated  tumour  on  the  forepart  of  the  neck,  such  as  is  met  with  in 
various  districts  of  this  country  and  of  the  continent,  more  especially  in  the 
valleys  of  the  Alps,  in  which  the  disease  is  and  has  been  endemic  for  ages.* 
In  the  majority  of  instances,  however,  the  tumour  is  of  but  very  moderate 
size,  commencing  at  first  as  a  mere  fulness  and  uniform  or  rounded  enlarge- 
ment of  the  isthmus,  or  of  one  of  the  lateral  lobes  of  the  thyroid  gland,  and 
gradually  increasing,  until  perhaps,  by  the  pressure  of  the  growth  confined 
between  the  stemo-mastoid  muscle  and  the  deep  structiu-es  of  the  neck,  the 
voice  becomes  croaking  and  harsh,  and  respiration  and  deglutition  seriously 
affected.  There  is  a  remarkable  connection  between  tumours  of  the  thyroid 
gland  of  this  kind,  and  a  general  antemic  condition  of  the  system.  In  London 
nothing  is  more  common  than  to  find  a  certain  degree  of  bronchocele  in  pale 
and  bloodless  women  and  girls  ;  indeed,  so  frequent  is  the  coincidence  that  it  is 
impossible  not  to  regard  it  in  the  light  of  cause  and  effect.  Great  prominence 
of  the  eyeballs  is  frequently  associated  with  these  conditions.  In  practice  we 
constantly  observe  this  triple  pathological  sequence,  viz.,  anaemia,  exophthalmos, 
and  bronchocele  ;  and  the  connection  of  these  has  been  commented  on  by 
Graves,  Basedow,  Sichel,  White,  Cooper,  Aran,  Begbie,  and  numerous  other 
practitioners. 

2.  Cystic  Bronchocele  is  owing  to  the  development  of  cystic  tumours  in 
the  thyroid  gland,  either  associated  with,  or  occurring  independently  of,  general 
hypertrophy  of  it.  These  cysts  may  be  single  or  multiple.  "When  single  or  of 
large  size,  as  in  Fig.  381,  they  usually  contain  clear  serous  fluid.  When  mul- 
tiple, they  are- filled  with  a  dark,  grumous,  bloody-loolung  fluid,  and  have  often 


*  Quis  tumidum  Guttur  miratur  in  Alpibus  ? 
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cauliflower-Hke  excrescences  projecting  into  their  interior.  They  appear  to  "be 
of  the  nature  of  hBematomata,  and  occur  independently  of  ansemia  in  persons 
otherwise  perfectly  healthy,  more  commonly  in  young  women. 

3.  Pulsating  Bronchocele  is  occasionally  met  with.  The  pulsation,  which 
is  excentric  and  distensile,  is  synchronous  with  the  heart's 
action,  and  evidently  due  to  the  vascular  character  of  the 
tunioui-  itself.  This  foi-m  of  bronchocele  is  sometimes  con- 
joined with  the  cystic.  Wlien  it  is  confined  to  one  lohe 
only,  care  must  he  taken  not  to  confoimd  the  heatings  with 
carotid  aneurism ;  a  mistake  which  I  have  known  to  occur, 
and  the  diagnosis  of  which  has  been  adverted  to  at 
p.  64,  vol.  ii. 

Treatment. — The  treatment  of  bronchocele  must  vary 
according  to  the  size  and  character  of  the  tumour,  and  the 
constitutional  condition  associated  with  it.  When  small, 
and  associated  with  anaemia,  and  of  comparatively  recent 
formation,  it  is  best  treated  by  improving  the  general  con- 
dition of  the  patient.  This  may  be  done  in  various  ways : 
Fig  381  —Cyst  of  administration  of  good  food  ;  by  change  of  air  from 

Thyroid,  containing  a  low  and  damp  to  an  elevated  and  dry  and  healthy  situa- 
clear  Serous  Fluid.       ^.^^  .  ^^^^  ^^^^^  administration  of  iron  in- 

ternally, especially  the  iodide,  wdth  the  external  application  of  iodinei  or  of 
iodide  of  lead  ointment.  Indeed,  in  the  soft  bronchocele  occurring  in  ansemic 
exophthalmic  females,  iron  is  of  the  utmost  service,  and  acts  almost  as  a  specific. 

In  bronchoceles  of  large  size,  hard,  and  imconnected  with  ansemia,  the  chief 
reliance  is  to  be  placed  on  the  free  and  continuous  use  of  iodine  internally  as 
well  as  externally.  Iodide  of  lead  and  compound  iodine  ointment  may  be  used 
•with  advantage.  It  has  been  recommended  by  Mouat  that  the  biuiodide  of 
mercury  ointment  (16  grs.  to  the  ounce)  should  be  well  rubbed  ru  for  several 
days ;  and  then,  the  tumour  being  covered  with  it,  the  patient  should  be 
exposed  to  the  strong  heat  of  a  mid-day  summer  sun.  This  method  of  treat- 
ment, which  is  said  to  have  been  extremely  successful  iu  India,  has  not  been 
tried  in  this  country  to  a  snfficient  extent  to  enable  an  opinion  to  be  formed  of 
its  merits.  In  some  instances  pressure  has  been  of  use,  especially  m  conjunction 
with  the  iodine  inunctions  ;  though  it  is  not  so  easy  to  apply  this  means,  and 
any  considerable  degree  of  it  can  necessarily  not  be  borne,  on  account  of  the 
increased  difficulty  of  respiration  that  is  thus  occasioned.  In  fact,  the  com- 
pression exercised  upon  the  tumour  by  the  stemo-mastoid  muscle  iu  some  of 
these  cases  is  occasionally  so  considerable,  that  it  becomes  necessary  to  divide 
its  tendon  subcutaneously,  in  order  to  relieve  the  trachea  from  the  constriction 
to  which  it  is  subjected.  When  the  tumour  is  chiefly  cystic,  the  fluid  contents 
may  be  drawn  off  by  tapj)ing,  and  an  endeavour  may  be  made  to  cause  the 
cysts  to  close  by  inducrug  inflammation  in  them  by  the  injection  of  tincture  of 
iodine.  When  bronchocele  is  very  large,  its  absorption  cannot,  I  think,  be 
expected  to  take  place  by  these  or  any  other  means ;  and  the  question  then 
arises  as  to  the  propriety  of  having  recourse  to  operative  interference.  Excision 
of  the  tumour  is  seldom  to  be  thought  of;  the  disease,  even  though  of  large  size, 
not  being  detrimental  to  Kfe.  The  vascularity  of  the  tumour  is  so  great,  and 
the  arterial  supply  that  it  receives  from  both  sets  of  thyroid  arteries  so  abundant, 
that  any  attempt  at  extirpation  must  generally  be  attended  by  such  profuse 
hajmorrhage  as  necessarily  to  prevent  the  completion  of  the  operation.  Cases 
have,  it  is  true,  occurred  to  Roux  and  others,  in  which  large  bronchoceles  have 
been  successfully  extirpated  ;  but  these  operations  must  be  looked  upon  as 
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altogether  the  exception  in  the  treatment  of  the  disease  ;  and  instances  are 
certainly  not  often  met  mth,  in  which  a  Surgeon  would  think  it  proper  to 
undertake  so  serious  a  procedure  for  an  affection  that  is  not  necessarily  mortal. 
I  have  more  than  once  been  tempted  to  remove  large  pendiUous  pedunculated 
bronchoceles,  but  close  examination  has  satisfied  me  in  all  such  cases  that  the 
neck  of  the  tumour  was  so  vascular,  containing  large  arterial  and  venous 
branches,  and  so  intimately  connected  with  the  sheath  of  the  carotid,  stretching 
under  the  sterno-mastoid,  which  was  expanded  over  it,  that  no  operation  could 
be  safely  undertaken.  In  the  event  of  its  being  thought  desirable  to  operate, 
the  better  plan  would  be,  after  exposing  the  tumour,  to  enucleate  it  as  much  as 
possible  with  the  handle  of  the  scalpel,  Hgatm-ing  carefully  all  the  vessels 
divided  as  they  were  cut. 

Ligature  of  the  thyroid  arteries  has  been  practised  by  some  Surgeons,  with,  it 
is  stated,  a  certaia  degree  of  success.  The  difficulties  and  danger  of  the 
operation,  the  uncertainty  of  its  results,  and  the  readiness  with  which  the 
arterial  supply  would  be  forwarded  to  the  tumour  from  other  sources,  have 
caused  it  to  be  but  little  resorted  to  by  Surgeons  of  the  present  day.  In  one 
case  of  pidsatiug  bronchocele  iu  which  I  had  recourse  to  this  treatment,  no 
benefit  resulted  from  it.  The  introduction  of  a  seton  across  the  tumoiu*  is 
occasionally  attended  by  beneficial  results.  This  operation,  however,  is  not 
unaccompanied  by  danger  ;  a  patient  in  the  neighbourhood  of  London,  on 
whom  it  was  being  performed  a  few  years  ago,  lost  his  life  by  the  puncture  of  a 
vein  at  the  root  of  the  neck,  into  which  air  was  spontaneously  admitted. 
Injection  of  jperchloride  of  iron  by  means  of  the  syringe  figured  at  p.  650,  vol.  i., 
is  Likely  to  be  of  service  in  some  cases  of  very  vascular  and  pulsating  bron- 
chocele. In  one  instance  of  pulsating  bronchocele  in  which  I  employed  it, 
although  much  local  inflammation  and  deep-seated  suppuration  was  induced  by 
it,  the  patient  was  in  the  end  materially  benefited. 

4.  Acute  Broischocele  is  a  very  different  complaint  from  the  last.  It  is  of 
very  rare  occurrence,  but  has  been  met  with  both  sporadically  and  epidemi- 
cally. In  this  form  of  the  affection  the  thyroid  gland  undergoes  rapid  enlarge- 
ment, attaining  to  the  size  of  the  fist  or  larger  in  the  course  of  a  few  weeks. 
Both  lobes  and  the  isthmus  become  affected.  Owing  to  the  rapid  enlargement 
of  the  thyroid  body,  the  fascia  of  the  neck  covering  it  does  not  expand  with 
sufficient  rapidity ;  and  the  consequence  is  that  the  subjacent  parts,  as  the 
trachea  and  recurrent  laryngeal  nerves,  become  compressed,  so  that  respiration 
is  seriously  impeded,  intense  dyspnoea  sets  in,  and  death  from  asphyxia  may 
result. 
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OPHTHALMIC  SURGERY. 
Operations  on  tbe  Eye  axe  in  many  ways  peculiar.  They  specially  demand 
an  accurate  laiowledge  of  tlie  anatomy  of  the  parts  concerned,  of  their  relative 
connection  and  position.  In  eye-operations,  any  small  error  ia  estimating  the 
relationships  of  the  delicate  parts  constituting  the  organ  of  vision  is  much  more 
likely  to  be  injurious  than  in  operations  on  other  parts  of  the  body.  Again, 
as  the  eyeball  is  enclosed  ia  dense  firm  membranes,  capable  of  little  or  no 
extension,  inflammation  is  fraught  with  very  much  danger  to  the  future 
integrity  of  the  parts.  An  external  opening  made  into  the  globe  in  all 
probability  soon  heals ;  but  the  parts  within,  if  there  be  inflammation,  are 
perhaps  in  so  much  the  greater  danger  ;  and,  as  the  circumference  of  the  globe 
is  limited,  the  inflammation  is  so  much  the  more  and  more  continually 
aggravated.  The  re-absorption  of  inflammatory  effusion,  and  the  return  to  the 
healthy  state,  axe  hindered  by  the  unaccommodating  nature  of  the  sclerotic  and 
cornea.  Ths  optic  nerve  will  give  way,  after  some  time  has  elapsed,  in  any 
case  of  intraocular  pressure,  with,  of  coiu-se,  serious  injury  to  vision  (see 
"  Glaucoma  ").  The  sclerotic  or  cornea  may  allow  extension  ;  and  a  corneal  or 
sclerotic  staphyloma,  when  these  structures  have  been  weakened  and  deterio- 
rated, is  foi-med,  but  very  slowly,  and  the  bulging  is  a  permanent  deformity 
almost  always  very  seiiously  interfering  with  good  vision.  Inflamma- 
tion of  the  eye,  as  of  other  parts — such  as  the  testis — which  are  enclosed  in 
inextensible  fibrous  coverings,  is  attended  with  pain  in  proportion  to  the  un- 
yielding nature  of  the  envelope  ;  but  the  functions  of  the  eye  ai-e  more 
readily  destroyed,  and  we  cannot  in  the  same  way  relieve  tension  by 
strapping  or  by  simple  incision,  nor  can  we  so  well  apply  cold  externally. 
If  one  eye  be  destroyed  by  internal  inflammation,  especially  of  a  traumatic 
nature,  whether  accidental  or  surgical,  the  other  wHl  not  improbably  follow  it 
and  also  become  blind  by  a  peculiar  "  sympathetic  inflammation,"  to  which  the 
eye,  among  duplicate  organs,  is  specially  liable.  In  some  cases  this  is  almost 
certain  ;  so  that  the  Surgeon  has  then  further  a  clear  duty  to  perform.  In- 
fliimmatory  efihision  or  supijuration  within  other  organs  is  followed  generally 
by  much  less  destructive  results  as  regards  the  integrity  of  the  whole ;  in 
them,  abscess  probably  soon  finds  a  harmless  outlet.  A  few  ophthalmic  opera- 
tions, especially  on  the  parts  around  the  eye,  resemble  operations  in  similar 
cases  in  general  surgery,  and  are  done  according  to  general  rules  given  in  other 
chapters  (see  Chapter  Iviii,  p.  339,  voL  ii.).  It  used  to  be  always  remai-ked 
of  the  diseases  of  the  eye  that,  even  of  many  of  the  internal  changes,  uitic, 
cataractons,  &c.,  it  was  no  small  advantage  that  we  could  watch  their  progress, 
and  that  their  study  was  instructive  insomuch  as  it  was  the  more  certain  to  the 
pathological  student.  Now,  with  the  ophthalmoscope  om-  advantages  are 
tenfold  increased,  and  we  may  see  morbid  processes  existing  even  in  the 
choroid  or  sclerotic  coats,  in  the  retina  and  optic  nerve.  Amaurosis  is  an 
almost  obsolete  term,  or  is,  as  before,  at  any  rate  restricted  to  those  (now  com- 
paratively few)  cases  of  blindness  in  which  we  cannot  see  any  morbid  change- 
to  nei-ve  or  brain  diseases  more  or  less  affecting  vision,  and  of  which,  even 
with  the  ophthalmoscope,  we  can  find  no  evidence.  But  tlie  ophthalmoscope 
has  not  added  much  to  our  powers  of  surgical  treatment  of  eye  diseases— \nth 
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it,  detached  retina  has  been  evacnated  and  foreign  bodies  or  cysticercus  removed 
from  the  vitreous  chamber.  With  it,  also,  we  can  often  make  a  previous  ex- 
amination to  find  if  there  be  any  deep-seated  disease  to  mar  the  good  result 
otherwise  to  be  expected  of  operation.  If  we  include  iii  the  term  ophthalmo- 
scopic examination  the  lateral  focal  illumination  of  an  eye  by  a  convex  lens 
and  artificial  Hght,  our  prognosis  is  of  course  by  this  often  very  much  assisted 
in  any  proposed  surgical  interference,  as  it  is  in  the  diagnosis  of  many  of  the 
diseases,  but  only  of  those  whose  progress  could  be  less  perfectly  seen  and 
watched  years  ago,  before  the  ophthalmoscope  was  invented  and  the  lens  used 
in  tliis  way,— the  iritic,  cutaractous,  and  other  cases  of  disease,  not  very  deep- 
seated,  above  mentioned.  This  concentrated  side  light,  or  oblique  illumination, 
has  been  used  in  some  operations  -within  the  eye,  such  as  those  for  the  removal 
of  foreign  bodies  in  the  iris  or  anterior  chamber,  at  the  time  of  the  operation, 
as  well  as  for  the  diagnosis  and  prognosis  generally  of  these  and  other  cases. 

Performance  of  Operations  on  the  Eye. — Nothing  by  way  of  gaining 
experience  in  eye-operations  is  of  much  account,  except  actually  operating  on 
the  patients  themselves.  Short  of  this,  it  is  most  valuable  to  watch  carefully 
the  operations  of  others.  In  eye-surgery,  practising  operations  on  the  dead 
subject  is  of  little  or  no  good  to  the  beginner.  When,  in  general  surgery,  a 
limb  is  to  be  removed,  it  is  amputated  at  a  distance  from  the  seat  of  the 
disease  ;  or,  if  an  artery  is  to  be  tied,  it  is.  secured  at  a  place  remote  from 
the  aneurism,  so  that  such  operations  may  well  be  practised  on  the  dead 
subject.  But,  in  eye-surgery,  we  cannot  operate  at  a  distance  from  the 
disease  ;  indeed,  we  have  often  to  deal  directly  with  the  part  that  is  diseased, 
as  in  removing  an  opaque  lens,  or  in  performing  iridectomy  on  an  adherent 
iris.  Squint  operations  (tenotomy),  extu'pation  of  the  eyeball,  tapping  the 
cornea,  slitting  the  canaliculus,  and  some  of  the  first  steps  of  the  more  im- 
portant eye-operations,  such  as  the  making  a  section  of  the  cornea,  may  be 
practised  on  the  dead  subject  ;  but,  as  to  all  the  rest,  it  is  mere  waste  of  time. 

Almost  aU  operations  on  the  eye  are  done  with  the  patient  lying  on  a  hard 
couch,  not  q\ute  so  high  as  an  ordinary  surgical  operating  table,  with  a  hard 
pillow  to  raise  the  head  of  the  patient  a  little,  and  comfortably.  The  foot 
of  the  couch  is  in  a  window,  facing  the  north  if  possible,  and  giving  a  good 
light.  The  Surgeon  stands  behind  the  head  of  the  patient,  so  as  to  use 
both  hands  conveniently,  and  to  be  out  of  the  way  of  the  light.  A  towel 
spread  on  the  pillow  is  thrown  from  behind  forwards  over  the  patient's 
head,  as  far  as  his  forehead,  and  this,  at  the  temples,  may  be  held,  if  neces- 
sary, on  each  side,  by  the  hands  of  an  assistant.  In  some  cases,  the  wrists  of 
the  Surgeon  may  be  brought,  on  each  side,  up  against  the  temples,  to  steady 
the  patient's  head  when  he  is  passive  under  chloroform.  In  eye-surgeiy,  the 
arms  are  seldom  required  to  be  moved  whilst  actually  operating.  In  these 
minute  operations  often  the  fingers  only,  seldom  more  than  the  hands  as  well 
are  necessai-ily  changed  from  their  first  position.  Perhaps  some  pronation  and 
supination  of  the  fore-arms  may  be  called  for  ;  but,  the  patient  being  \mder 
the  influence  of  chloroform,  his  head  even  then  may  be  steadied  or  rotated  or 
moved  from  side  to  side,  as  may  be  best,  by  resting  the  wrists  against  the 
temples  of  the  patient.  Even  the  ordinary  internal  squint-operation  may  be 
done  from  behind  the  head  of  the  patient ;  but,  in  this  case,  the  Surgeon 
is  in  a  better  position  when  he  is  sitting  on  the  edge  of  the  couch,  on  the 
side  opposite  to  that  of  the  eye  to  be  operated  on,  so  that  he  may  be  as 
little  as  possible  in  his  own  light.  In  either  position,  whether  from  behind  or 
facing  the  patient,  he  will,  for  one  or  the  otlier  eye,  if  both  should  require  to 
be  operated  on,  have  to  cross  Iris  hands,  if  not  so  ambidextrous  that  he  can  use 
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the  scissors  with  liis  left  hand.  And,  in  this  pai-ticular  operation,  that  the 
Surgeon  is  in  an  unfavourable  position  as  regards  light  is  of  little  importance 
to  him.  In  using  the  spring-wire  stop  speculum  to  keep  open  the  Ms,  it  is  a 
point  worth  remembering  that,  chloroform  not  being  used,  less  pain  will  have 
to  he  borne  by  the  patient,  if,  when  the  speculum  has  been  allowed  to  open 
to  the  widest  extent,  it  be  then  a  very  little  closed  and  then  so  much  fixed 
open.  In  many  very  trifling  operations  a  speculum  is  often  used,  when 
chloroform  is  quite  unnecessary,  and  when  the  instrument  woiild  not  be  wanted 
at  all  by  a  practised  operator,  who  prefers  his  fingers.  The  same  remark  often 
applies  to  the  use  of  forceps,  for  fixing  the  eye  (see  "  Tapping  the  Cornea  ").  It 
is  well  if  the  fingers  can  be  made  to  answer  the  purposes  of  speculum  and 
forceps  ;  but  such  pressure  on  the  globe  of  the  eye  with  the  fingers  as  is 
requii-ed,  when  they  are  employed  not  only  to  keep  the  eye  open,  but  to  fix 
the  globe,  would  be  dangerous  in  any  case  in  which  any  considerable  opening 
is  to  be  made  in  the  coats  of  the  eye,  as  in  some  of  the  cataract  operations, 
iridectomy,  &c.  Operations  on  the  eyelids  and  conjunctiva,  the  skin  and  mucous 
membrane,  are  probably  very  much  more  painful  than  are  any  of  the  internal 
operations  on  the  eye  :  therefore  an  ansesthetic  may  be  used  in  such  cases  for 
the  sake  of  the  patient.  In  the  major  (internal)  operations  on  the  eye  we 
must  use  the  anaesthetic  very  much  for  the  advantage  of  the  operator ;  to 
whom  any  little  movements  of  the  patient,  dxu'ing  an  operation,  are  a  great 
inconvenience,  if  they  be  not  actually  dangerous  to  the  result  of  the  operation. 

In  testing  the  amount  of  vision  of  a  cataractous  or  otherwise  hhnd  eye  (so 
called)  we  must  cover  the  other.  So  also,  to  produce  perfect  seclusion  of  an 
eye,  whether  after  operation  or  not,  we  must  cover  both  ;  because  the  two  eyes, 
their  irides,  and  the  muscles  of  the  globe,  act  together.  And  whenever  a 
shade  is  ordered  it  should  be  over  both  eyes.  Of  eye-bandages,  the  best,  unless 
much  pressure  he  required,  is  Liebreich's,  which  consists  of  an  oblong  piece  of 
knitted  cotton  with  a  piece  of  tape  sewn  to  it  at  one  end,  and  at  the  other  two 
such  tapes  again  joined,  and  beyond  them  is  another  single  tape.  The  two 
tapes  are  put  one  above  and  the  other  below  the  occiput  to  steady  the  bandage^ 
and  the  two  single  ends  of  tape  are  tied  together,  as  tightly  as  may  be 
required,  roimd  the  head.  If  common  bandages  be  employed,  the  two  ends 
may  be  tied  in  a  knot  on  the  side  of  the  head  opposite  to  that  of  the  eye 
affected  ;  or,  the  two  ends  being  split  for  a  short  distance,  the  two  lower  half 
ends  may  be  tied  above  the  occipital  protuberance  and  the  two  upper  ones 
below  it.  The  object  is  to  employ  no  more  length  of  bandage  than  may  be 
required,  and  to  prevent  the  bandage  from  becoming  shifted. 

OPERATIONS  ON  THE  EYELIDS. 

We  are  here  only  concerned  in  those  operations  which  are,  at  least  to  some 
extent,  peculiar  to  the  eyelids. 

Tumours. — Of  tumours  there  are  here,  as  elsewhere,  many  kiuds. 

Molluscum  is  very  common  about  the  skin  of  the  eyelids.  This  is  best  treated 
by  thrusting  a  sharp-pointed  knife  through  the  tumour,  with  the  back  of  the 
knife  towards  the  base,  and  cutting  outwards  so  as  to  divide  the  upper  half  of  the 
growth.  Then  with  the  ends  of  the  two  thumb-nails  one  on  each  side,  pressed 
together  below  the  base  of  the  tumour,  the  whole  is  turned  out  easily  at  once. 

A  Sebaceous  Tumowr,  often  contaioiug  hairs,  is  of  frequent  occiirrence, 
especially  at  the  upper  and  outer  margin  of  the  orbit.  It  should  he  dissected 
out  altogether.  It  is  generally  very  difficult  or  impossible  to  remove  the 
whole  without  opening  or  bursting  the  sac. 

The  common  Tarsal  Tvmour,  as  it  is  called,  probably  has  its  origm  in 
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disease  of  the  Meibomian  glands.  If  left,  it  suppurates,  and  at  last  bursts 
on  the  conjunctival  side  of  the  lid.  It  should  be  opened  as  soon  as,  Avhen 
the  inner  surface  of  the  lid  is  exposed,  the  situation  of  the  tumour  is  shown 
by  a  gi-e}-ish  semi-transparent  spot.  Of  course,  if  it  have  suppiirated,  it  should 
be  opened.  By  two  punctures  a  crucial  incision  is  made  in  the  more  trans- 
parent pai-t  of  the  tumour,  and  the  whole  soft  contents  are  squeezed  out  with 
two  fingers.  The  contents  are  probably  firm,  and  cannot  be  evacuated,  if  the 
semi-transparent  spot  do  not  appear. 

Ptosis. — The  muscle  that  shoiold  raise  the  iipper  lid  is  sometimes  per- 
manently paralysed,  and  then  it  may  be  noticed  that  the  occipito-frontalis 
muscle  of  the  same  side,  in  endeavoiiring  to  raise  the  lid,  has  corrugated  the 
skin  of  the  brow,  on  the  side  of  the  paralysed  muscle.  Hence,  in  order  to 
make  use  of  this  new  action  of  the  occipito-frontalis,  an  operation  is  some- 
times employed  when  all  else  has  failed.  It  consists  in  the  removal  of  a 
horizontally  oval  piece  of  skin  and  some  subcutaneous  parts  of  the  tipper 
part  of  the  upper  lid,  of  a  sufficient  size  to  aUow  the  upper  lid  to  cover  the 
globe,  and  yet,  when  the  patient  lifts  his  brows,  that  the  cornea  may  be 
readily  uncovered.  A  fold  of  the  skin  is  seized  with  forceps  at  the  place  from 
which  it  is  to  be  taken ;  and  if  it  seem  to  raise  the  Kd  enough,  and  not  too 
much,  it  is  cut  away  with  scissors  to  just  that  extent,  and  an  oval  wound 
is  left.  The  loose  and  vascular  skin  of  the  lids  will  very  soon  heal  without 
the  application  of  sutures. 

Tinea  Ciliaeis  is  very  common,  but  only  among  the  very  poor.  Great 
cleanlmess  is  required.  The  eyelashes  should  be  kept  cut  as  short  as  possible, 
for  the  better  application  of  any  ointment  or  lotion  that  may  be  prescribed,  and 
for  the  more  effectual  removal  by  bathiag  of  any  accumulations  of  discharge 
from  the  edges  of  the  lids.  In  chronic  cases  these  dried  accumulations  should 
be^  at  once  removed  by  bathiug  and  wiping,  or  with  forceps,  and,  the  lashes 
being  cut  close  with  scissors,  the  excoriated  parts  beneath  lightly  touched,  at 
intervals  of  a  week,  with  the  solid  nitrate  of  silver.  The  edges  of  the  lids  should 
be  kept  greasy  always,  meanwhile,  with  the  citrine  or  some  other  ointment. 
^  Trichiasis.— rnc/wcisis  is  an  ingrowing  of  some  of  the  lashes,  as  dis- 
tinguished from  Entropion,  which  is  an  intuming  of  the  whole  Hd.  In  both 
the  lashes  are  in  contact  with  the  globe  of  the  eye  ;  but  in  entropion  the  lid 
may  be  temporarily  rectified  and  held  in  its  place,  and  the  lashes  are  not  then 
turned  in  ;  whereas  in  trichiasis  the  eye  cannot  be  freed  from  the  lashes  that 
are  in  contact  with  it  without  the  lid  being  drawn  away,  apart  from  the  o-lobe 
of  the  eye,  as  it  is  abnormally  in  Ectropion. 

Causes.— Oi  the  causes  of  trichiasis  the  commonest  is,  perhaps,  the  treatment 
of  "granular"  conjimctiva  by  solid  caustics  applied  too  exclusively  to  the 
lining  membrane  of  the  lid  just  within  the  margin,  whereas  they  should  be 
at  least  equaUy,  appUed  far  back.  (In  these  cases  entropion  and  trichiasis  are 
often  combined— see  "Entropion").  Vascular  nebiUa  and  pamius  may  then 
be  very  probably  a  result ;  first,  of  the  granular  conjimctiva,  and,  secondly 
of  the  supermduced  trichiasis.  It  is,  perhaps,  because  granular  conjimctiva 
chiefly  aff^ects  the  upper  Hd,  that  trichiasis  most  often  occurs  in  it.  As  to  the 
so-called  Distichiasis,  the  disease  has  no  real  existence  ;  there  are  no  cases  in 
which  two  rows  of  lashes  exist  separately. 

Cases  of  trichiasis  vary  so  much,  and  the  modes  of  operating  are  necessarily 
so  various,  that  only  a  few  of  the  operations  can  be  here  detailed,  and  a  few 
practical  facts  noted.    The  practice  of  pulUng  out  the  ingrowing  eyelashes  is 
worse  than  useless  ;  because  they  only  grow  again,  the  hair-bulbs  bein<^  left 
The  case  is  therefore  only  temporarily  relieved,  and,  in  the  end,  va°scular 
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nchula  of  the  cornea  and  consequent  Llindness  are  produced  by  the  constant 
mechanical  iiTitation  of  the  inverted  eyelashes.    Lashes  should  only  be  pulled 
out  as  a  temporary  expedient.    Patients  sometimes  come  to  the  hospitals, 
almost  hlmd,  who  have  been  taught  by  Surgeons  to  practise  the  puUmg  out 
of  their  ingrowing  lashes;  they  have  done  it  for  years,  they  have  their  own 
tweezers  and  looking-glass  for  the  purpose,   they  are  reheved  each  time 
temvorarily,  but,  far  fi-om  being  cured,  are  always  by  little  and  httle  becommg 
worse    Ac'ain,  they  not  unfrequently  break  olf  the  lash,  and  then  the  broken 
^d  causes  more  irritation  and  pain  than  the  whole  lash  had  done  before. 
An  eyelash,  when  it  is  to  be  pulled  out,  should  be  properly  seized,  near  the  skin, 
with  broad'and  rough  ended  forceps,  and  very  steadily  drawn  in  the  direction  in 
which  it  grows.    But  a  patient  will  twitch  it  out  quickly  with  his  tweezers 
at  right  angles  to  the  direction  of  the  growth  of  the  lash,  and  so  it  is  very  liable 
to  be  broken  off. 

If  only  one  or  two  lashes  grow  in  they  may  be  pulled  out,  once  or  twice,  in 
the  hope  they  will  not  grow  again  nor  again  be  so  misdirected.    But  if  many 
lashes  grow  in,  or  if  a  few  only  be  always  growing  in,  they  must  either  be 
excised  with  their  hair-bulbs,  or  an  attempt  must  be  made,  by  producing 
cicatrisation,  to  give  a  right  direction  to  their  future  grovvth.    The  latter 
operation,  being  more  tedious  and  less  certain  in  its  results,  is  not  worth 
performii^g  except  on  young  persons  or  those  to  whom  personal  appearance  is 
important  '  When  the  hairs  and  haii-bulbs  are  extirpated,  the  whole  row 
of  lashes  of  each  Hd  operated  on  should  generaUy  be  removed,  though  some 
only  here  and  there  be  inverted,  unless  those  which  are  turned  in  be  aU  at 
one  part  of  the  margin  of  the  Hd.    In  such  a  case,  a  small  round  piece  of 
all  the  structures  down  to  the  cartilage  may  be  excised,  dose  to  the  edge  of  the 
\id  so  as  to  expose  the  roots  of  the  inverted  lashes,  and  the  lashes  drawn 
outwards  mth  fine  sutures  ;  after  which  the  scar  may  effectuaUy  evert  the 
inc^rown  lashes.    If  the  whole  row  of  lashes,  or,  perhaps,  even  if  some  aU  along 
the  edge  of  the  lid  be  growing  in,  a  similar  operation  to  that  last  described, 
but  extending  the  whole  length  of  the  margin  of  the  lid,  may  be  done.  _  If  this 
should  fail  the  lashes  may  afterwards  be  whoUy  extii-pated.    The  excision  of  a 
^art  of  the  row  of  hair-bulbs  is  very  often  unsatisfactory,  because  the  subse- 
nuent  cicatrisation  at  the  extremities  of  the  wound  will  often  draw  in  and 
invert  some  of  the  nearest  lashes  of  those  lately  rightly  directed. 

■Fxdsion  of  Hair-hidbs  is  thus  done.  A  forceps  (mnpressonum),  havmg  for 
nt.  lower  blade  a  slightly  curved  plate  of  metal,  has  this  blade  placed  under 
tt  M  bet^  een  it  ^d  the  globe.  The  other  blade,  the  skin  of  the  Hd  being 
drawn'away  from  its  margin,  is  then  brought  down  upon  the  outer  surface 
.nd^s  screwed  doMm,  so  as  to  steady  the  eyelid  between  the  two  blades  and 
Tvi  it  iust  firmly  enough  to  control  the  bleeding,  wliich  m  any  operation 
Tt^^  j^lsS^^^l^  to  be  considerable  and  troublesome  This  upper  blade 
rn!ln.it  of  operating,  unlike  the  lower  one,  is  but  a  skeleton,  leavmg  all 
tL tntre  ^^^^^^^^^^  it^  -rgm,  on  the  outer  side,  exposed  (Fig.  382). 

wttlTf  seal!  el  two  incisions  are  made  along  the  margin  of  the  hd  one  on 
h  side  of  be  row  of  eyelashes,  carefully  includhig  all  of  them  ;  the  kmfc 
t  bo  h  i^cisi^^^^^^^^      l^eld  in  the  direction  of  the  growth  of  the  lashes  and 
JrtTt  rei  ly    The  ends  of  the  incision  are  curved  into  each  other, 
f  thou  tie  Xce  of  skin,  &c.,  including  the  lashes,  is  detached  altogether 
:rS^aKlps.    The'inner  of^he  two  horizontal  i-^^- 
important  one.    It  must  be  made,  with  a  fii-m  l^'™^^'.^';^^  Xe  to  '1^^^° 
eyelash,  but  in  a  regular  curve,  so  as  not  to  make  an  * 
This  incision  often  carries  away  with  it  a  longitudinal  strip  of  the  caitilage, 
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Fig.  382 


-Forceps  applied  for  Excision 
of  Hair-bulbs. 


wliich  gives  shape  to  the  lid.  It  should  not  trench  on  the  conjimctiva  or  on 
that  aspect  of  the  lid.  Then,  if  any  of  the  bnlbs  have  been  cut  through  and 
are  left,  they  should  be  removed  :  they  are  easily  seen  in  the  wound  as  little 
dark  points.  No  sutiu-es  ai-e  necessaiy ; 
the  skin  of  the  lid  is  abundant. 

Symblepharon. — When  the  palpebral 
and  ocular  conjunctivEB  or  the  margins  of 
the  lids  have  become  united,  the  bands 
maybe  divided,  and,  to  hinder  their  re- 
imiting,  their  cut  surfaces  may  be  touched 
with  nitrate  of  silver,  oiled  lint  interposed, 
and  a  probe  passed  between  the  wound 
occasionally.  But,  unless  a  probe  could  be, 
in  any  such  case,  in  the  first  instance 
passed  freely  imder  the  bands,  so  that  they 
may  be  isolated,  they  will  probably  reunite 
to  such  an  extent,  that  the  operation  will 
have  been  almost  useless.    A  better  plan, 
perhaps,  than  dividing  the  band,  is  to  tie 
a  strong  ligatiire,  passed  beneath  such  a 
band,  around  it,  and  then  let  it  drop  out 
in  the  course  of  time.    If  a  probe  cannot 
be  passed  imder  and  around  the  adherent 
surfaces,  or  imion  of  the  edges  of  the  lids, 
it  is  sometimes,  first  of  aU,  advisable  to 
pass  a  few  silk  threads,  to  be  secured  and  left  for  some  weeks,  so  as  to  make  a 
fistulous  track  which  shall  be  the  limit  to  which  it  is  intended  to  fi-ee  the  lid, 
when  the  parts  united  are  afterwards  cut  through. 

Entropion.— If,  in  a  lax  state  of  the  Hds,  as  when  a  patient  has  lately  become 
thin,  anything  should  excite  the  action  of  the  orbicularis  muscle,  those  fibres 
next  the  edge  of  the  Kd  not  unfrequently  cause  it  to  become  roUed  inwards  ;  and 
then  the  irritation  of  the  lashes  against  the  ocular  conjunctiva  tends  always 
to  aggravate  this  state  of  the  parts,  set  tip,  accidentally  as  it  were,  in  the  first 
mstance,  by  some  other  initation.    This  abnormal  condition  is  most  com- 
monly seen  in  the  Hds  of  old  people,  and  especially  in  the  lower  Hd,  which 
is  kept  out  less  than  is  the  upper  Hd  by  the  convexity  of  the  globe  of  the 
eye.    For  instance,  it  is  a  not  imfrequent  occurrence,  and  must  be  looked  out 
for,  and  at  once  remedied  if  it  occur,  after  the  operation  for  senile  cataract. 
The  Hds  of  old  people  contain  but  little  fat,  the  skin  lies  in  many  folds,  and 
after  an  operation,  the  skin  of  the  Hd  is  bathed  in  tears,  and  so  the 'more 
ea^ly  becomes  inverted  ;  very  often,  too,  water-dressings  are  applied.  Some 
sHght  irritation  or  pain  produces— voluntarily  or  involuntarily— an  extra  con- 
traction of  the  orbicularis,  and  the  edge  of  the  Hd  is  tHted  inwards.  Tliouo-h 
the  irritation  of  the  lashes  is,  in  these  cases,  very  much  less  than  might  be 
expected,  and  is  not  at  aU  comparable  to  that  arising  from  trichiasis  or 
enta-opion  m  younger  persons,  in  whom  the  lashes  arestiffer  or  grow  irre^ulariy 
the  orbicularis  is  stronger  and  the  lid  altogether  fii-mer ;  it  must  be'^closely 
looked  for  and  prevented.    The  patient  should  be  taught,  when  the  inversion 
occurs,  to  put  his  finger  on  the  skin  of  the  Hd,  and  so  pull  it  down  and  replace 
the  inverted  edge  of  the  lower  Hd  and  tiie  lashes.    Very  probably,  however 
this  will  not  be  sufiicient ;  and  then,  the  skin  of  the  lower  lid  being  drawn 
down  andweH  dried,  some  coHodion  should  be  painted  along  the  edge  of  the 
lid  with  a  large  brush,  and  the  parts  kept  still  untU  it  is  dried.    If  this  be 
VOL.  ir. 
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insufficient  to  remedy  the  abnormal  condition,  the  foUowing  operation,  appli- 
cable also  to  many  cases,  otherwise  originating,  in  which  the  skm  of  the  hd 
is  abundant,  should  he  done.  An  oval  piece  of  the  skm  of  the  to 
the  margin,  must  he  excised  horizontally.  As  much  as  xs  sufficient  of  the  skm 
and  subcutaneous  tissues  is  seized  with  toothed  forceps,  raised  a  little,  and 
cut  away  with  scissors  curved  on  the  fiat.  The  lid  is  drawn  open  a  little  and 
steadied  by  the  finger  of  an  assistant,  or  by  the  little  finger  of  the  left  hand 
of  the  operator,  which  holds  also  the  forceps.  Then  all  those  fibres  of  the 
orbicularis  nearest  to  the  edge  of  the  lid  are  snipped  away  with  the  scissors, 
so  that  the  cartilage  is  quite  exposed.  No  sutures  are  required,  as  a  very 
speedy  union  of  the  edges  of  the  wound  is  not  desirable,  and  a  broader, 
firmer  cicatrix  is  obtained  by  a  slower  process  of  healing.  Enough  of  the 
sldn  should  be  removed,  and  all  the  inner  fibres  of  the  muscle  causing  the 

inversion.  ^  t 

More  dif&cult,  because  more  complicated  cases,  of  older  date  and  yet  ot  com- 
mon occurrence,  are  those  in  which  the  Ud,  its  cartilage,  &c.,  is  altogether 
thickened,  generaUy  as  a  result  of  the  appHcation  of  caustics  in  the  solid  form 
to  the  palpebral  conjunctiva  longer  than  was  needed,  probably  for  granuhir 
coniunctiva,  or,  as  usual,  too  much  near  to  the  margin  only  of  the  lid.  The 
upper  lid  is  the  one  most  frequently  affected.    This  is  the  commonest  cause 
of  trichiasis  ;  but  it  may  result  in  entropion,  or  in  both  together.    The  tri- 
chiasis must  be  treated  by  excision  of  the  hair-bulbs,  or  otherwise,  as  may 
be  required.    The  entropion  may  be  remedied  in  tHs,  and  m  such  cases  of 
thickening  of  the  lid,  by  grooving  the  outer  surface  of  the  length  of  the 
cartnage,  near  its  margin,  by  first  exposing  it,  and  then  making  two  longitu- 
dinal vertical  incisions  into  the  cartilage  two-thirds  or  more  through  its 
thickness  inclined  to  each  other,  so  that  they  meet  below  and  form  a  Y-shaped 
groove  along  the  edge  of  the  lid.    Then,  if  there  be  no  wrong  direction  m  the 
growth  of  any  of  the  lashes  (trichiasis),  but  only  the  regular  row  is  earned  in 
^th  the  inverted  lid  against  the  eye,  a  few  fine  sutures  are  introduced 
through  the  skin  of  the  edge  of  the  wound,  next  the  margm  of  the  M  and  then 
through  the  edge  of  the  groove  in  the  cartHage,  farthest  from  the  lids  margin. 
If  the°lashes  have  been  removed  for  concomitant  ti-ichiasis,  the  tine  sutures  axe 
merely  put  through  the  two  lips  of  the  skin  wound,  so  as  to  approximate  the 
Bides  of  the  groove  in  the  cartHage,  and  keep  out  the  incui-ved  mai-gm  In 
Bome  cases  of  entropion,  an  operation,  the  reverse  of  that  sometimes  adopted  m 
cases  of  ectropion,  the  V-Y-operation,  may  be  done.    A  Y-shaped  incision  may 
be  made  through  the  skin  and  subcutaneous  parts  of  the  (lower)  lid,  and  the 
point  of  the  angle,  being  cUssected  up,  is  extended  beyond  the  point  from  which 
it  was  taken,  and  then  secured  with  some  fine  sutures.  _ 

Ectropion.— For  tHs  morbid  condition,  and,  in  a  less  degree,  for  entropion, 
it  is  not  possible  to  pomt  out  single  operations  as  a  cure    Neither  of  theni 
is  a  disease,  but  the  result  of  various  diseases  ;  and  even  though  two  cases  of 
ectropion,  for  instance,  may  be  considered  due  to  the  same  disease,  they  will 
very  probably  call  for  very  different  methods  of  treatment.    Some  operations 
in  [hese  cases  are  often,  however,  applicable  in  a  general  way,  as  the  d-ease 
which  has  been  their  origin  is  common  to  them.    In  thin  old  P^ople,  who  have 
been  stout,  a  weak  orbicularis  muscle,  with  loose  slan,  -^^^^'^^XTn  Jc.ueiZ 
Blight  provocation,  ectropion  of  the  lower  M,  and  peAaps  also  co^^J^-^'^ 
lacrymation  (which  always  aggravates  the  aversion  of  the  lid-see    SMtog  the 
Punctum,"  p.  307).     The  very  existence  also  of  the  ectropion  ^f^^^J, 
aggravates  the  disease  by  exposure,  and  consequent  thickeiung  of     e  coi^ju^^^^ 
tiva.    A  tendency  to  entropion  or  ectropion  may  often  he  remedied  by  means 
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■which  in  a  normal  lid  would  produce  the  contraiy  results.  Thus  caustics  too 
freely  applied  to  the  conjunctival  surface  of  the  margin  of  the  lid,  it  has  Leen 
said,  have  often  caused  entropion.  So  also,  if  sufficiently  used,  the  application 
of  nitrate  of  silver,  or  some  other  caustic  from  time  to  time,  will  sometimes 
cure  a  sUght  ectropion.  It  has  been  said  that  a  weak  orbicularis  induces  a 
passive  ectropion  ;  and  also  that  a  removal  of  some  too  powerful  and  active 
fibres  of  the  same  muscle,  next  the  lid's  margin,  will  cm-e  many  trifling  cases  of 
entropion.  Severer  cases  of  old  and  confii-med  ectropion  will  probably  requii-e 
to  be  treated  by  a  V-shaped  excision  of  a  part  of  the  whole  thickness  of  the 
lid  :  the  cut  surfaces  being  afterwards  brought  together,  and  adapted  with 
entomological  pins  and  silk  twisted  aroimd  them.  Ectropion  generally  occurs 
in  the  lower  lid  ;  entropion  (in  the  cases  in  wliich  there  is  thickening  and  perhaps 
trichiasis)  generally  in  the  upper  lid,  being  there  artificially  produced. 
Ectropion,  from  deficient  power,  or  paralysis,  of  the  orbicularis,  by  force  of 
gravity,  and  entropion,  from  excessive  action  of  the  marginal  fibres  of  the  same 
muscle,  as  explained  already,  both  affect  the  lower  lid  as  a  n;le. 

OPERATIONS  ON  THE  TEAE-PASSAGES. 

Slitting  the  Punctum  and  Canaliculus. — In  any  case  in  which,  without 
any  special  exciting  cause,  the  tears  are  found  to  run  down  the  cheeks, 
this  state  of  things  must  be,  if  possible,  remedied,  or  it  aggravates  itself.  In 
the  first  place,  in  operating  here,  we  have  to  observe,  first,  if  the  lower  punc- 
tum  be  rightly  placed  in  contact  with  the  globe  of  the  eye  ;  second,  if  it  be 
patent ;  thirdly,  if  the  canaliculus  or  nasal  duct  be  obstructed.  Seldom,  it'  the 
punctum  be  averted  from  the  globe,  will  it  be  enough  to  restore  its  right 
position.  WhUst  disused,  it  has  become  permanently  too  narrow.  If  it  be 
everted  a  little,  it  wiU  be  enough  that  the  punctum  be  divided,  so  that  the 
tears  may  reach  the  slit-shaped  artificial  opening.  If  it  be  closed,  or  too  small, 
it  must  be  sHt  up  ;  and  if  the  canaliculus  or  nasal  duct  be  obstructed,  it  must 
be  thenceforth  repeatedly  probed. 

Among  the  preliminary  "  special  exciting  causes,"  besides  grief  and  casual  ex- 
ternal stimulants,  such  as  peat-smoke,  we  must  not  omit  to  search  for  eye-lashes,  or 
other  foreign  bodies,  in  or  upon  the  conjunctiva.  If  there  be  intolerance  of  light, 
there  is  generally  an  equal  amount  of  lachrymation  when  the  eyes  are  exposed 
to  light.  Both  are  excessive  in  the  common  conjunctivitis  of  weakly  children. 
Probably,  even  tliough  the  cause  of  the  weeping  be  but  temporaiy— swelling  of 
the  parts  near  the  orifice  during  conjunctivitis,  or  abscess  of  the  margin  of  the 
lid  everting  the  punctum— it  will  be  best  to  sHt  the  inferior  canaliculus.  And 
as  to  the  slitting  operation,  it  may  quite  safely  be  done  in  any  case,  even  if 
only  temporarily,  required  ;  for,  if  it  does  no  good  afterwards,  it  does  no  harm, 
and  the  imperfection  of  the  pimctum  seems  to  be  of  no  more  serious  importance 
than  is  that  of  the  pupillary  aperture  after  an  iridectomy  that  was  needed  and 
then  done.  As  the  lower  lid  is  of  the  two  the  most  subject  to  ectropion,  so 
also  it  seems  that  the  lower  punctum  is  the  more  frequently  everted,  obstructed, 
or  obliterated.  Gravity  is  perhaps  concerned  in  both.  The  Surgeon's  atten- 
tion is  seldom  called  to  the  upper  punctum  ;  if  it  be  too  small,  altogether 
absent,  or  abnormally  placed,  perhaps  he  is  not  called  on  to  discover  the  fact ; 
but,  on  examination,  the  pimctum  is  generally  found  to  be  in  right  position 
and  patent,  and  yet  insufficient  to  prevent  lachrymation  when  the  lower  iDunctum 
to  which  the  tears  gravitate,  is  not  fit  to  receive  them,  or  the  canaliculus  to 
convey  them  away.  If  the  lower  punctum  be  so  much  everted  that  for  any  leno-th 
of  time  it  is  dried,  it  probably  becomes  narrowed,  and  would  not  carry  away 
the  tears,  even  if  the  ectropion  were  remedied  and  the  punctum  again  moistened. 

X  2 
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^,  i.  •       f„,i      n  rhaii"  in  a  Kood  liglit,  with  liis  head 

0^emJ^o,.-The  parent  ^  se^^  operator,  who  is 

thrown  l^ack,  a  towel  oYfitS  L  th  thumb  of  the  left  hand  is  placed  lightly 
stanclxng  ^^ehmd  luzn    A  fin  e  ox  ^^^^         ^        .^^  .  ^  ^^^^.^^^ 

on  the  °f^^f^°a  by  pressure  on  the  malar  bone  sufficient  to  over- 

down  '^nd  °utward    and  fax^^^^^  ^^^^  ^^^^^^^^  ^^^^^ 

on  tiJjslTof  the  inner  I'art  of  the  lower  lid,  drawing  it  downwards  a 

mt  and  fi"  ntTt  in  that  position.    If  the  skin  of  the  lower  lid  be  wet  wrth 

^  or        y  with  ointment,  it  should  be  first  of  aU  wiped  dry  ;  or  a  cornier 
tears  or  greasy  w^^      ^^^^^  ^^^^^^^^^         ^^^^.^^  ^^^^^^^^  ^ 

and  the  eyelid.    The  knife  employed  is  very  narrow,  and 
about  an  inch  in  length  altogether.    It  ends  in  a  small  probe, 
of  about  a  line  in  length,  with  a  slightly  bulbous  extremity, 
bent  somewhat  towards  the  cutting  edge  (Fig.  383  6).    it  is 
held  with  the  probe-point  turned  downwards  and  directed 
into  the  punctum  ;  and,  when  the  Surgeon  is  sure  of  its  bemg 
in  the  right  position,  some  little  force  may  be  employed,  ^ 
necessary:  for  its  passage  through  the  punctum    If  the 
punctum^be  quite  obstructed  or  ^^-f^^^.' ^V'/^^ 
sure  as  possible  that  the  knife  is  rightly  directed ;  if  little  pits 
be  made  in  the  soft  skin  or  conjimctiva  with  the  probe-end 
it  is  so  much  the  more  difficult  afterwards  to  make  suz-e  of 
the  real  TDOsition  of  the  punctum.    A  minute  depression,  made 
U  -2lrb;  traction  on  the  skin  of  the  lid,  will  be  detected 
Tthe  iglit  anatomical  position  of  the  punctum,  even  if  it  be 
n  dte  impervious  to  the  tears.    The  right  position  may  be 
Uul<.ed  of  by  relaxing  for  an  instant  the  draggmg  force  and  if 
{Je  lid  be  bathed  in  tears,  it  maybe  wiped  dry,  and  a  very 
Irttle  quantity  of  the  tears  may  be  detected  lymg  m  the 
nlw  pit  or^ozing  from  it.    The  probe-pomt  being  ..thin 
the  punctum,  the  knife  is  turned  half-round,  so  that  the 
^utti^g  ecl-  s  directed  upwards  and  towards  the  nose  and 
h   probe  V  -Mch  is  not  in  a  liie  with  the  rest  o  he 
directed  in  that  which,  anatomically,  is  known  to  be  the 
i:;e;tionofthectaUciUus  TMsisth^^^^^^^^^^^ 

or  two  after  the  operation  a  probe  ^'^.f 'f.  ^^^^^^   thev  have  formed. 

piece  of  the  inner  Hp  of  the  ^li^^P '^.^'^'^^^J^J^^^i;^  ^J^l^f^^^  amount 
lith  advantage,  when  there     ^^^^f   °^  ^^j^  Jid  heh  g  fi-ved  and 

and  land  which  would  suggest  it.    It  is  easily  done,  the  Iid  . 
drawn  down  and  outwards,  with  forceps  and  scissoiu  ,  j  ^  ^ 

The  upper  punctum  seems  to  be  f  "••^^^^^ 
remember  to  have  slit  it  up  usefully  but  once,  m  a  ca^e^  wp 
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Fig.  383.  —  a. 
Bowman's  Probe 
(No.  6)  for  Nasal 
Duct.  b.  Knife 
for  Slitting  Can- 
aliculus. 

instrument,  is 
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Reports  "  vol.  iii.,  p.  4)  in  wlucli  the  lower  orifice  could  not  in  any  way  be  found 
in  the  dried  mucous  memWe.  The  upper  punctum  was  in  no  way  abnormal, 
and,  when  slit,  I  passed  a  ciu-ved  probe  by  it  into  the  sac  and  back  by  he  ower 
canaliculus  so  as  to  make  it  emerge  at  the  lower  punctum.  Then  tl^e  lower 
punctum  could  be  slit  as  usual,  and  the  case  was  cured  forthwith.  The  upper 
punctum  and  canaliculus,  even  if  slit,  unfortunately  do  not  make  a  convement 
way  for  the  probing  of  the  nasal  duct,  because  of  the  projection  of  the  brow  ; 
and  the  upper  channel  alone,  even  if  rightly  placed  and  patent,  does  not 
prevent  lachrjTuation,  or  at  least  very  often  fails. 

In  acute  infiammation  or  abscess  of  the  lachri/mal  sac,  the  lower  canahculus 
must  be  sHt,  and  the  matter,  if  any,  thereby  let  out  on  the  conjimctival  aspect 
of  the  lid.  A  new  difficulty  in  this  case  presents  itself  in  the  firm  swelling  of 
the  soft  parts  of  the  neighbourhood  of  the  sac,  which  makes  it  very  difficult  to 
obtain  a  view  of  the  punctimi  so  as  to  introduce  the  probe-ended  knife.  This 
may  generally,  however,  be  done  by  pressing  the  point  of  a  finger  or  the  end  of 
the  handle  of  a  scalpel  tuto  the  cedematous  tissues  just  outside  the  right 
position  of  the  pimctum,  so  as  to  evert  it,  although  the  whole  Kd  cannot  be 
everted  or  drawn  aside.  An  abscess  of  the  lachrymal  sac,  if  neglected,  will 
open  through  the  skin,  and  leave  a  permanent  scar,  but  in  no  case  should  it  be 
opened  externally.  A  fistula  lachxymalis  is  understood  to  mean  a  permanent  open- 
ing externaUy,  leading  down  to  the  lachrymal  sac,  not  to  the  gland.  It  is  not  an 
uncommon  result  of  neglect  of  obstruction  of  the  nasal  duct.  Inflammation  of 
the  sac  arises,  and  goes  on  to  suppuration  ;  and,  this  being  neglected,  the 
abscess  opens  externally  through  the  skin.  The  pain  berag  relieved,  the  disease 
is  probably  still  neglected,  and  a  fistulous  opening  is  established.  A  scar 
cannot  then  be  avoided  ;  but  a  fistula  in  this  situation  may  generaUy  be  induced 
to  heal,  if  the  nasal  duct  be  diligently  probed  and  the  natural  outlet  of  the 
tears  re-established.  Whilst  there  is  discharge,  it  may  be  weU,  by  the  use  of  a 
small  syringe  introduced  by  the  fistulous  opening,  if  it  have  not  begun  to 
contract,  or  by  the  slit-up  canaliculus,  to  inject  tepid  water  from  time  to  time. 

Probing  the  Nasal  Duct.—Uhe  punctum  admits  only  so  very  small  a  probe, 
that,  when  the  nasal  duct  is  iu  any  way  obstructed,  it  must  be  slit  up  as 
described.  Thenceforward  a  sufficiently  large  probe  can  be  passed,  when  it  is 
required,  to  act  as  a  bougie  to  overcome  such  slight  obstructions  as  not 
unfrequently  are  the  cause  of  the  enduring  lachrymation,  or,  it  may  be,  of  the 
subsequent  serious  inflammation  and  suppuration  within  the  lachrymal  sac  ;  to 
evacuate  the  muco-purulent  matter,  and  then  afterwards  to  obviate  the  obstruc- 
tion by  slow  degrees.  Bowman's  probes  are  of  six  sizes.  Fig.  383,  a,  represents  the 
largest.  No.  6,  of  the  actual  size.  It  is  the  most  useful  size,  and,  although  very 
often  it  cannot  at  once  be  passed  through  the  nasal  duct,  we  always  aim  at  so 
doing  in  the  further  treatment  by  probing  of  any  such  case.  Lacrymal  probes 
(for  the  nasal  duct)  have  two  slight  bends  at  perhaps  one-third  and  two-thirda 
of  an  inch  from  the  end,  the  one  bend  being  made  at  a  quarter  turn  from  the 
direction  in  which  the  other  bend  is  made.  By  having  these  different  bends, 
the  end  of  one  of  these  probes  will  so  much  the  better  find  its  way  and  pass 
along  the  nasal  duct,  either  unassisted,  held  loosely  in  the  fingers,  or  being 
slightly  rotated  by  the  Surgeon  as  it  is  pressed  downwards.  The  patient  being 
seated  with  the  back  of  his  head  against  the  chest  of  the  Surgeon,  the  probe  is 
held  horizontally  in  the  right  hand  forthe  right  eye,  and  vice  versd;  with  one  finger 
of  the  other  hand  the  .skin  of  the  lower  Ud  is  drawn  down  and  outwards,  as  in  the 
operation  of  .slitting  the  canaliculus.  With  another  finger,  the  skin  of  the  same 
lid  is  drawn  down  a  little  just  at  the  punctum,  so  as  thus  to  evert  the  lid  and 
show  the  orifice  by  which  the  probe  is  entered,  the  point  of  it  being  kept  down 
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a  nttle,  so  as  to  feel  the  bottom  of  the  open  mucous  channel  as  it  is  passed  along  ; 
and,  the  parts  heing  stretched  at  the  same  time,  it  is  hardly  possible  to  make  a 
false  passage.    The  probe  is  known  to  be  in  the  sac  by  the  resistance  that  is 
felt,  and  the  absence  of  any  elasticity  ;  and,  when  the  lower  lid  is  no  longer  kept 
on  the  stretch,  pressing  the  end  of  the  probe  inwards  towards  the  nose,  if  the 
probe  be  in  the  sac,  does  not  pucker  the  skin  of  the  parts  concerned.  If  the  probe 
have  met  with  any  obstruction  in  the  canaliculus,  if  it  have  folded  the  lining 
membrane  and  cannot  therefore  pass,  it  should  be  withdrawn  a  little  and  then 
passed  onwards  again,  so  as  to  make  sure  that  it  is  in  the  right  direction  ; 
then  by  steady  pressure,  with  slight  rotation  of  the  probe,  the  obstruction  may 
be  soon  overcome  ;  if  not,  a  smaller  and  a  smaller  probe  must  be  used  until  one 
is  passed.    Then  the  size  of  the  probe  is  noted,  and  each  succeeding  time  a 
larger  one  is  attempted  to  be  passed.    It  may  be  weU,  perhaps,  to  leave  it  in  a 
short  time  when  it  is  passed  through  a  stricture. 

The  probe,  having  been  introduced  into  the  lachrymal  sac,  has  yet  to  be 
passed  along  the  nasal  dnct.    To  do  this  it  is  very  necessary  to  proceed  in  no 
nncertain  way,  or  many  difficulties  may  yet  be  encountered,  and  a  false  passage 
made.    The  point  of  the  probe,  now  in  the  sac,  is  against  the  bony  inner 
wall.    It  must  be  held  there  whilst  the  probe  is  brought  up  from  the  hori- 
zontal to  the  vertical  position.    It  will  then,  at  least,  begin  to  pass  along  the 
nasal  duct,  if  it  wUl  not  traverse  the  canal.    The  direction  of  the  nasal  duct- 
downwards,  backwards,  and  inwards— being  borne  in  mind,  the  probe  is 
gently  pressed  on  ;  it  must  not  be  held  so  tightly  between  the  fingers  that  it 
cannot  foUow  the  course  of  the  duct,  and  sometimes,  it  has  been  observed,  a 
slight  rotation  by  the  Surgeon's  fingers  wiU  facilitate  matters.    If  it  will  not 
pass  down  to  the  floor  of  the  nostril,  perhaps  an  inch  and  a  half,  a  little  more 
pressure  may  be  exerted  and  continued,  and  iucreased  if  the  probe  seem  to 
pass  at  alL    The  probe  generaUy  passes  easily  enough  through  the  lower 
part  of  its  course.     Experience  alone  can  determine  when  and  how  much 
pressure  may  be  exerted  without  fear  of  making  a  false  passage. 

For  stricture  in  the  bony  nasal  duct,  it  is  perhaps  useless  to  leave  the  probe 
in  for  a  short  time,  as  may  be  done  for  the  strictures  of  the  canaliculus  above 
described.  It  should  be  removed  when  it  has  passed  all  along  the  duct.  It 
must  be  passed  again  many  times  at  intervals  of  a  few  days,  and  the  size,  up  to 
No.  6,  iucreased,  if  at  first  it  have  not  been  possible  to  pass  the  largest  probe.  If, 
after  'the  obstruction  has  been  remedied,  as  very  often  happens,  the  stoppage 
again  takes  place  (the  punctum  and  canaliculus  are  now  always  patent),  recourse 
must  be  again  had  to  the  probmg.  The  smaller-sized  probes  are  liable  to 
be  canght  in  folds  of  the  mucous  membrane  and  to  make  false  passages  ;  and 
No.  6  (or  5  or  4)  by  a  little  pressure  in  the  right  direction,  and  with  all  due 
precautions,  wiU  almost  certaioly  pass. 

SQUINT-OPERATIONS. 
In  these  operations  the  object  is,  by  dividing  the  tendon  of  the  muscle 
wMch  produces  the  Strabismus,  to  cause  it  to  become  attached  to  the  globe  of 
the  eye  at  a  point  behind  its  natural  insertion  into  the  sclerotic.  Then  the 
muscle  regains  and  retains  the  power  of  movhig  the  eye,  but  in  a  dimimshed 
degree,  so  as,  nsuaUy  and  without  any  special  exertion,  to  place  the  eye  m  a 
position  parallel  to  that  of  the  other.  The  fii-st  point  in  diagnosing  a  fit  case 
for  tenotomy  in  squint  cases  is  to  ascertain  that  aU  tlie  muscles  of  the  ej  e  act, 
and  that  there  is  no  paralysis  of  any  of  them.  Then,  again,  an  operation  should 
not  be  performed  in  any  case  in  which  the  squint  is  not  confirmed,  where  some- 
times there  is  no  degree  of  squint ;  in  such  a  case,  spectacles  should  be  tned. 
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To  ascertain  the  existence  or  the  degree  of  sciuint,  the  patient  ib  pW 
standing  before  the  Siu-geon,  who  observes  which  eye  seems  to  sciumt  The 
Sm-geon,  if,  for  instance,  the  patient's  right  eye  be  turned  inwards  in  looking  at 
him,  extends  and  closes  the  fingers  of  his  right  hand,  bringing  them  witli  the 
back  of  the  hand  to  the  face  of  the  patient,  close  up  before  his  left  eye,  without 
touching  it  ;  then,  the  patient  still  regarding  the  face  of  the  Surgeon,  the  lett 
eye  being  shut  out,  the  right  eye  is  everted  fi'om  its  former  position  and  turned 
out  sufficiently  to  continue  the  steady  gaze  of  the  patient  in  the  face  of  the 
Surgeon.  The  Surgeon  now  removes  his  hand  quicldy  from  before  the  lett  eye, 
and  this  is  observed  to  be  tm-ned  inwards,  as  the  right  was  ;  probably  it  now 
quickly  rights  itself,  and,  as  at  first,  the  right  is  again  inverted.  Or  the 
Surgeon,  if  the  right  eye  do  not  now  seem  to  be  again  turned  in,  uses  his  other 
huand,  and  excludes,  without  closing,  the  patient's  right  eye,  to  see,  as  the  latter 
is  always  looking  steadily  in  his  face,  if  the  other  will  now  seem  to  correct 
itseK ;  and  so  he  proceeds,  successively  and  alternately,  to  confirm  his  diagnosis. 
It  is  very  improbable  that,  if  there  be  some  degree  of  convergent  strabismus, 
even  though  not  constant  but  recurrent,  it  will  not  be  manifested  when  the 
patient  is  imder  the  excitement  of  a  formal  examination,  and  is  regarding  a 
rather  near  object,  the  face  of  the  Surgeon.  If  there  be  no  squint,  and  the 
previous  diagnosis  was  in  error,  whichever  eye  is  shut  out  in  the  way 
described,  the  other  will  not  move  or  change  its  position,  for  it  continues  to 
look  at  that  at  which  it  was  desired  to  look. 

If  we  desire  to  estimate  the  degree  of  strabismus,  the  patient  is  desired  to 
look  straight  before  him  at  any  object.    A  little  mark  is  then  made  on  the 
skin  near  the  edge  of  the  lower  lid  of  the  wrongly  directed  eye,  at  a  point 
vertically  corresponding  with  the  outer  (or  inner)  edge  of  the  circumference  of 
the  cornea.  Then  the  other  eye  of  the  patient  is  closed  with  the  hand,  and  the 
patient,  without  turning  his  head,  is  desired  still  to  regard  the  same  object. 
The  squinting  eye  is  then  righted  ;  and  another  mark,  again  corresponding  to 
the  same  part  of  the  margin  of  the  cornea,  is  made  on  the  lower  lid.  Then  the 
distance  between  the  two  marks  is  measured,  and  the  squint  is  said  to  be  of  so 
many  lines.    If,  in  a  case  of  convergent  squint,  the  interval  is  of  as  much  as 
three  or  four  lines,  it  is  probably  advisable  that  the  tendons  of  both  the  internal 
rectus  muscles  should  be  divided  at  once,  rather  than  that  alone  of  the  eye  only 
ostensibly  squinting.    In  the  more  common  and  less  degrees  of  convergent 
squint,  it  is  best  at  first  in  each  case  to  divide  only  the  internal  rectus  tendon 
of  the  eye  habitually  inverted,  and  to  divide  the  other  afterwards  only  if  the 
first  operation  should  prove  to  be  insufficient.    To  determine  which  eye  is  to 
be  operated  on,  close  attention  to  the  patient,  for  a  short  time,  covering  neither 
eye,  wiU  generally  be  enough  ;  or  both  eyes  of  the  patient  may  be  repeatedly 
covered  for  a  minute  and  uncovered  with  the  hand  of  the  Surgeon,  so  as  better 
to  observe  which  eye  is  habitually  turned  in.    As  to  repeated  divisions  of  the 
same  internal  rectus  tendon,  when  the  eye  has  persistently  remained  inverted, 
experience  is  rather  unfavourable ;  but  if  without  it  the  defect  be  not  remedied, 
it  must  be  done,  supposing,  of  course,  that  the  opposite  internal  rectus  tendon 
has  been  cut. 

Operation. — The  operation  for  squint  is  thus  done,  A  wire-speculum  (Fig. 
384  a),  is  inserted  between  the  lids,  which  are  thus  widely  opened.  A  small 
fold  of  the  conjunctiva  is  then  seized  with  toothed  forceps  with  fine  points 
(Fig.  384  h),  just  below  and  a  little  in  front  of  the  insertion  of  the  rectus  ten- 
don to  be  divided  ;  with  straiglit  and  rather  blunt-pointed  scissors  (Fig.  384  c), 
tliis  Uttle  fold  is  cut  through  horizontally  ;  the  forceps  is  then  inserted,  closed, 
rather  deeply  in  the  wound,  and  a  fold  of  subconjunctival  tissue,  fascia,  &c., 
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is  pinched  up  close  to  the  sclerotic,  and  divided  wth  the  scissors  on  its  sclerotic 
side.  Now,  the  forceps  still  holding  that  which  was  last  taken  up  with  it,  the 
points  of  the  scissors  being  still  pressed  against  the  sclerotic,  and  each  time  very 


.  384  —a  Wii-o-Speculum.  6.  Toothed  Forceps  with  Fine  Points,  c.  Straight  Scissors. 
''  d.  Strabismus-Hook.    e.  Scissors  for  Dividing  Optic  Nerve  in  Exlii-pation  of  the  Eye. 


little  opened,  a  succession  of  little  snips  is  made,  the  scissors  being  pushed 
backwards  to  some  Kttle  distance  beyond  the  insertion  of  the  rectus  tendon  and 
below  the  muscle.    "When  none  of  the  fascia  in  this  tunnel-like  oiDening  re- 
mains uncut,  the  scissors  are  withdrawn,  and,  remembering  the  direction  of  the 
deep  little  opening  just  made,  and  observing  that  the  eye  has  not  changed  its 
position,  or,  if  it  have  moved,  allowing  so  much  for  the  change  of  position,  the 
strabismus-hook  (Fig.  384  d)  is  qxucldy  inserted  and  carried  directly  backwards 
through  the  length  of  the  opening  in  the  conjimctiva  and  subconjunctival 
tissues,  and  then,  the  point  being  always  kept  close  against  the  convex  sclerotic, 
the  handle  is  depressed,  and  the  hook  passed  upwards  under  the  tendon  of  the 
muscle  to  be  divided,  and  brought  forwards  up  to  its  insertion.    The  points  of 
the  scissors  are  then  carried  along  the  sclerotic  side  of  the  hook,  and  opened  a 
little,  so  that  one  blade  passes  with  the  hook  under  the  tendon,  and  the  other 
in  front  of  it.    This  blade  will  pass  beneath  the  conjunctiva  Avithout  penetrat- 
ing it,  or  if  it  be  too  closely  adherent,  the  two  blades  of  the  scissors,  closed, 
may,  before  dividing  the  tendon,  be  made  to  open  a  way  in  front  on  the  inser- 
tion'of  the  tendon.    The  tendon  is  then  cut  through  ;  the  hook  being  at  the 
same  time  everted  a  Uttle  to  allow  one  blade  of  the  scissors  to  pass  between  it 
and  the  sclerotic.    The  scissors'  blades  are  opened  as  Kttle  as  may  be  required, 
so  as  to  prevent  any  unnecessary  disturbance  of  the  parts,  or  tearing  open  of 
the  external  opening.    An  inexperienced  operator  is  liable  to  be  misled  by  a 
want  of  knowledge  of  the  feel  of  the  sclerotic,  when  it  is  reached  as  the  hook 
is  passed  along  beside  the  globe  upon  it ;  or  by  a  fear  of  keeping  close  to  the 
globe  of  the  eye.    There  is  no  fear,  especially  for  an  anatomist,  of  cuttmg  mto 
the  sclerotic.    The  tendon,  before  it  is  lost  in  the  sclerotic,  lies  for  some,  or  all, 
the  distance  along  the  surface  of  this  membrane  ;  so  that  to  insert  a  hook 
beneath  it,  the  point  must  be  brought  to  bear  at  a  point  inferior  to  and  behmd 
the  insertion  ;  and  then,  being  steadily  pressed  against  the  sclerotic  with  some 
little  force,  the  point  must  be  carried  upwards  and  backwards  and  then  a  little 
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forwards.  In  these  operations  for  the  division  of  tendons  we  must  also  recol- 
lect where  and  how  wide  is  the  insertion  ;  and  in  this  they  vary  a  little.  The 
opening  in  the  conjunctiva  should  be  made  no  larger  than  will  be  enough.  The 
conjunctiva,  when  the  tenotomy  is  completed  by  this  method,  prevents  the  eye 
from  being  carried  unrestrainedly  in  the  opposite  dii-ection.  The  object  is  not 
merely  to  divide  the  tendon  ;  but,  according  to  the  degree  of  distortion,  the 
operator  will  separate,  more  or  less,  the  tendon  and  muscle  from  its  sur- 
roundings. In  an  extreme  case,  any  minor  tendinous  insertions  lymg 
beneath  the  chief  portion  of  the  muscle  concerned  must  be  searched  for 
and  divided  ;  while,  in  trifling  cases,  these,  or  at  any  rate  the  areolar  tissue  in 
connection  with  the  tendon,  should  be  undisturbed.  It  is  not  advisable,  how- 
ever, in  extreme  cases,  that  the  operation  should  be  made  to  resemble  the  old 
squint-operation,  by  dividing  the  conjimctiva  over  the  insertion  of  the  tendon. 
If  this  be  done  in  internal  strabismus,  it  leads  to  retraction  of  the  cariincle 
and  the  plica  senulimaris,  and  a  staring  look  of  the  eye,  although  it  be  made  to 
act  in  a  parallel  direction  with  the  other.  In  extreme  cases,  the  corresponding 
tendon  of  the  opposite  eye  probably  shoiild  be  divided.  The  test  of  complete 
tenotomy  in  these  cases  is  that,  when  the  hook  has  been  passed  so  that  if  any 
fibres  were  imcut  they  would  be  caught  in  it,  the  concavity  of  the  instrument 
can  be  brought  up  to  the  convex  edge  of  the  cornea  under  the  conjimctiva,  and 
will  remain  there  passively,  without  any  dragging  force. 

As  squint-operation  is  a  painful  one,  at  any  rate  as  compared  with  most 
eye  operations,  it  is  usual  to  give  an  anesthetic  ;  but,  during  and  after  the  in- 
halation of  chloroform,  the  muscles  of  the  eyes  do  not  act  together  as  they  would 
without  its  having  been  used,  and,  at  any  rate,  at  such  times  the  patient  cannot 
be  made  to  attend  well  to  the  Surgeon's  wishes.  Children  with  or  without 
chloroform  will  not  give  us  this  assistance,  and  they  therefore  at  least  should 
always  have  the  anaesthetic. 

The  operation  being  over,  and  it  being  found  that  the  tenotomy  has  been 
satisfactorily  done,  a  piece  of  lint  wetted  with  cold  water,  and  a  round  hollow 
sponge  dipped  in  the  same,  are  at  once  tied  tightly  over  the  eye,  Math  a  strip  of 
common  bandage  fastened  behind  the  ear  in  a  knot.  In  six  hours  the  lint, 
sponge,  and  bandage  may  be  left  off  (the  fear  of  "  black  eye,"  or  much  ecchy- 
mosis,  being  past),  the  two  eyes  may  be  uncovered  and  brought  into  use 
together  (for  distant  objects  as  much  as  possible),  and  the  eyes  only  bathed 
with  lukewarm  water  as  often  as  the  patient  may  desire  it. 

Tenotomy,  as  concerns  the  muscles  of  the  eyes,  is  hardly  ever  done  but  for 
the  cure  of  one  or  other  of  the  kinds  of  squint  actually  existing.  It  is,  how- 
ever, desirable  to  divide  the  external  rectus  tendon  in  some  cases  of  muscular 
asthenopia  (insufficiency  of  the  internal  rectus  muscles),  as  well  as  of  external 
strabismus  ;  and  several  of  the  tendons  (sometimes  in  the  same  eye  of  the  same 
patient)  have  been  divided  in,  cases  of  oscUlating  globes. 


OPERATIONS  ON  THE  EXTERIOR  OF  THE  GLOBE. 

Pterygium. — This  is  not  a  common  disease  in  England.  The  cases  we 
have  seen  have  been  in  adult  men,  sailors,  perhaps  foreigners. 

Pterygium  is  to  be  got  rid  of,  because  it  will  always  steadily  advance  up  to 
the  centre  of  the  cornea,  and  so,  to  some  extent,  interfere  with  vision ;  and 
very  much  too,  if,  as  is  not  uncommon  in  these  cases,  more  than  one  ptery- 
gium should  form  in  the  same  eye,  and,  advancing  from  different  directions  in 
the  circumference,  meet  in  the  centre  ;  or  if,  as  is  not  common,  a  pterygium 
should  advance  from  below  upwards.    The  growth  is  also  to  lie  removedj 
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because  it  is  a  conspicuous  clefornaity,  easily  remediable,  so  tliat  at  least  only  an 
ii-regular  whitisli  scar  is  left  in  its  place.  A  pterygium  sliould  be  removed  in 
any  stage  of  its  growth.  At  first,  it  is  but  little  redder  than  the  surrounding 
conjvmctiva,  and  hardly  at  aU  raised  above  the  conjunctival  surface.  It  has 
then  been  called  a  "membranous  pterygium."  Afterwards  it  becomes  very 
much  more  vascular  and  raised  above  the  surface— "  fleshy  pterygium." 
In  either  case  an  operation  is  caUed  for.  No  other  treatment  is  of  any 
use. 

Pterygium  has  been  removed  by  dissecting  up  the  growth  from  apex  to  base, 
transplanting  the  apex  of  the  flap  thus  formed  iato  an  incision  made  along  the 
lower  part  of  the  ocular  conjimctiva  beneath  the  lower  lid,  and  fixing  it  with 
sutures  in  this  position.  I  do  not  remember  that  in  any  of  the  cases  in  which 
I  operated  in  this  way  the  disease  returned  ;  but  excision  of  the  whole  growth 
more  eS'ectuaUy  removes  the  deformity  than  merely  transjilanting  it ;  and  total 
abscission  is  the  commonly  adopted  practice  nowadays.  Nevertheless,  even 
when  carefuUy  removed,  pterygium  is  apt  to  return ;  and  hence  it  is  impor- 
tant in  operating  to  remove  the  whole  thickness  of  it,  down  to  the  sclerotic 
and  cornea. 

Operation— An  incision  is  made  with  a  scalpel  through  the  conjimctiva, 
along  the  borders  of  the  growth,  whilst  put  on  the  stretch  by  the  eye  being 
drawn  with  forceps  in  the  opposite  direction,  if  necessary  by  an  assistant,  and 
then  with  a  pair  of  forceps,  with  rather  long  sharp  teeth,  the  whole  width  of 
the  pterygium  is  taken  up,  between  the  two  lines  of  incision  in  the  conjunc- 
tiva, at  about  the  middle  of  its  length,  and  raised  sufladently  to  aUow  the 
scalpel  to  be  thi-ust  beneath  it  with  the  edge  towards  the  cornea.    The  growth 
being  well  raised  from  the  surface  of  the  globe,  and  the  traction  made  in  the 
direction  opposite  to  the  plane  of  the  pterygium  being  relaxed,  the  scalpel  is 
carried  onwards,  close  to  the  surface  of  the  cornea,  up  to  the  centre  or  as  far 
forwards  as  the  growth  extends.    The  whole  is  shaved  off  at  once  ;  the  flap  is 
then  seized  and  raised,  and  dissected  off  the  surface  of  the  sclerotic,  and  finally 
removed  altogether  as  far  back  as  it  seems  to  extend  at  its  base,  near  the  jimc- 
tion  of  the  ociilar  and  palpebral  conjimctivte.    If  any  smaU  portions  of  the 
pterygiiun  have  been  left,  they  should  be  seized  and  shaved  off  the  surface  of 
the  cornea  or  sclerotic.  The  growth  should  be  removed  quite  up  to  its  margins 
and  to  its  apex,  as  far  forwards  on  the  cornea  as  it  extends.    It  may  everywhere 
be  raised  with  forceps  from  the  firm  structures,  cornea  and  sclerotic,  beneath. 
If  a  fine  shaving  of  sclerotic  or  cornea  be  taken  off,  it  is  not  of  the  serious  im- 
portance that  has  been  suggested  ;  but  of  course  it  should  not  be  done.  All 
soft  parts,  where  the  pterygium  is  situated,  should  be  dissected  off  the 
sclerotic  and  cornea  ;  and  if  the  knife  be  held  flat  to  the  surface  of  the  globe 
of  the  eye,  there  is  no  fear  that  an  incision  wiU  be  made  actually  into  the 
globe. 

After  the  operation  no  special  treatinent  is  rec^tiired  ;  but,  by  usmg  waxm 
water  to  bathe  the  eye,  great  cleanliness  is  maintained  ;  and,  if  the  movements 
of  the  eyes  cause  any  pain  in  the  eye  operated  on,  they  may  be  tied  up,  and  so 
kept  at  perfect  rest  for  awhile.  .   n  . 

Removal  of  Foreign  Bodies  external  to  the  Ete.— A  foreign  body, 
such  as  dust  or  particles  of  coke,  superficiaUy  sticldng  in  the  eye,  is  generaUy 
to  be  found  embedded  in  the  cornea.  It  is  probably  soon  dislodged  from  tne 
sclerotic  conjunctiva,  as  it  is  loose  and  easily  moved,  and  is  washed  away 
in  the  tears.  The  cornea  is  the  most  prominent  part  of  the  eye  ;  anc  a 
foreign  body  should  hit  tiie  sclerotic  conjunctiva,  it  is  probably  somewnat 
obliciuely,  and  so  it  may  glance  off  at  once  and  not  remam  there,    it  is  ouen 
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very  difficult  to  see  tlie  very  small  foreign  bodies  which  lodge  in  or  upon  the 
cornea,  especiaUy  if  the  iiis  be  dark-coloured,  as  they  are  also  generally. 
In  ortler  to  detect  the  presence  of  a  foreign  body,  the  Surgeon  must  open 
widely  the  patient's  eye  in  a  good  Ught  and  bid  him  look  in  various  directions 
or  on  all  sides,  successively  ;  when,  if  the  iiis  be  light-coloured,  the  foreign 
body  is  probably  soon  detected  as  a  dark  speck,  and  may  be  removed  forth- 
with. If  it  be  not  thus  detected,  the  lower  lid  must  be  puUed  down  with  a 
finger  placed  on  the  skin  of  the  lid,  and  the  patient  desired  to  look  very 
much  upwiu-ds,  so  as  to  expose  completely  the  palpebral  and  ocular  con- 
jimctival  surface  of  the  lower  part  of  the  eye.  It  is,  however,  more  probable 
that,  if  the  foreign  body  be  under  either  eyelid,  it  is  the  upper  one.  In  this 
case  the  Surgeon,  standing  before  the  patient,  places  the  end  of  his  forefinger 
sideways  on  the  lid  near  its  outer  edge,  without  involving  any  folds  of  loose 
skin  ;  and,  pressing  a  little  on  the  eye,  makes  the  lid  slide  downwards,  as  far 
as  possible,  over  the  lower  lid.  The  lid  (not  the  lashes)  is  then  seized  firmly 
by  the  end  of  the  thumb  applied 


sideways  ;  and  the  end  of  the  fore- 
finger is  turned  downwards,  while 
the  lid  is  held  firmly  by  the  thumb 
and  finger.    The  lid  is  thus  everted 
(Fig.  385).    This  is  a  better  plan 
than  usiag  a  probe,  or  a  pen  laid 
horizontally  on  the  lid,  and  then 
pulling  the  lid  by  the  lashes  over 
the  barrier  so  as  to  evert  it.  The 
fingers  are  always  available,  and  the 
patient  is  not  so  much  afraid  of  them 
as  of  any  instrument.    The  little 
operation  cannot,  however,  be  done  the  first  time  it  is  attempted.    The  patient 
may  move  back  his  head  just  as  the  turn  is  to  be  completed,  (therefore  the 
head  of  the  patient  must  be  steadied  by  being  placed  against  the  waU,  or  the 
back  of  his  chair,  or  by  the  other  hand  behind  it)  ;  or  the  lid  is  not  secured 
between  the  finger  and  thumb  before  the  eversion  is  attempted  ;  or  the  lashes 
only  and  not  the  lid  are  held  ;  or  one  fears  to  press  the  forefinger  sufficiently 
into  the  eye  to  effect  the  eversion.  It  is  very  much  more  difficult  if  the  patient 
be  fat,  the  eye  deeply  set,  and  the  orbicularis  strong,  or  the  lid  thickened 
and  contracted — inclined  to  be  inverted  by  old  restdts  of  ophthalmia.  The 
upper  lid  being  everted,  it  is  held  so  and  pushed  upwards  as  much  as  possible 
wdth  the  thumb  against  its  edge  ;  and,  the  patient  being  desired  to  look  very 
much  down,  we  expose  nearly  the  whole  of  the  upper  palpebral  and  ocular 
conjunctivEe.    If  the  foreign  body  be  not  now  seen,  it  is  weU  to  pass  the  tip 
of  the  forefinger  lightly  over  the  everted  palpebral  conjunctiva,  as,  in  this 
way,  the  foreign  body  may  perhaps,  if  transparent,  be  felt ;  or  we  may  pass 
the  spoon-end  of  a  common  probe  quite  up  to  the  sulcus,  if  it  cannot  be  seen, 
and  along  between  the  upper  palpebral  and  oculai-  conjunctivse,  to  catch  the 
foreign  body  if  it  should  be  there.    If  it  be  not  now  found  we  may  again 
examine  the  cornea,  for  it  is  here  that  nearly  all  foreign  bodies  in  the  eye  are 
found  ;  and  the  oblique  illumination  with  the  ophthalmoscope,  using  a  second 
convex  lens  as  a  magnifier,  may  be  serviceable  in  this  examination.  Not 
unfrequently  a  larger  foreign  body,  such  as  a  small  button,  or  a  husk  of  com, 
purposely  or  accidentally  introduced,  under  the  upper  Ud,  has  passed  beyond 
the  upper  edge  of  the  cartilage,  and  so  is  retained  for  months  or  years,  until 
the  persistent  slight  irritation  leads  to  its  detection  and  remo  val.  Therefore, 


Fig.  385. — Eversion  of  Upper  Lid  for  Detec- 
tion of  Foreign  Bodies. 
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in  doubtful  cases,  as  above  recommended,  tlie  spoon-end  of  a  probe  sbould 
be  used. 

To  avoid  error  in  diagnosis,  it  is  always  weUto  inquire  if  tlie  patient  remem- 
bers the  time  at  which  the  foreign  body  entered  the  eye,  when  he  has  the  sensa- 
tion of  an  existing  foreign  body,  for  there  are  many  irregularities  of  the  surface 
of  the  palpebral  conjunctiva,  which,  in  its  movements,  give  the  sensation  as  of 
a  foreign  body  when  there  is  none.  Conjunctivitis  especially  is  a  cause  ;  and 
if  there  be  no  such  cause,  and  the  patient  recollect  no  particular  time  at  which 
he  first  felt  the  foreign  body,  and  "something  got  into  his  eye,"  we  must 
look  for  some  little  tumour,  or  a  somewhat  inverted  eyelash  or  other  persistent 
cause. 

A  foreign  body  in  the  cornea  is  best  removed  with  the  end  of  a  little  instru- 
ment which  is  like  a  piece  of  wire  flattened  at  the  end,  and  with  a  round  edge, 
but  Httle  sharpened,  like  a  "spud."  A  piece  of  wire,  beaten  out  at  the 
end,  is  the  instrument  made  for  themselves,  and  used  by  some  one  of  their 
number,  by  the  workmen  in  some  of  the  large  factories.  With  this,  the  lids  and 
the  eye  itself  being  held  open  and  fixed  with  the  fingers,  the  foreign  body  is 
turned  out  of  the  hollow  in  which  it  is  embedded.  Sometimes,  if  it  be  very 
deep  in  the  cornea,  a  sharp-pointed  instrument  may  be  used. 

There  is  a  class  of  cases  by  no  means  common,  which  may  be  considered  to- 
gether with  foreign  bodies  in  or  upon  the  cornea,  for  the  offending  substance  is 
quite  superficial  to  the  cornea  and  keeps  up  irritation.  But  if  accidentaUy  it 
has,  and  not  suddenly,  entered  the  eye,  it  appears  as  a  perfectly  opaque,  dense, 
whitish  opacity  on  the  front  of  the  cornea,  unlike  leucoma  in  its  -perfectly 
definite  outline,  and  in  being  very  superficial  and  dead-white  in  appearance. 
There  is  also  some  injection  of  the  eye,  which  there  is  not  generally  in  cases  of 
circumscribed  leucoma— the  dense  corneal  opacity  left  long  after  the  inflamma- 
tion before  it.  The  foreign  body  is  deposited  in  some  hollow  of  the  cornea,  an. 
excoriation,  abrasion,  or  ulcer,  probably  after  using  some  lotion  of  acetate  of 
lead  which  is  too  often  appUed  by  patients  for  all  eye -inflammations  mdis- 
crin^inately.  It  must  be  picked  out  of  the  little  hollow,  like  any  other  foreign 
body  ;  and  if  it  be  beneath  the  epithelium,  tHs  must  be  scraped  off,  and  then 
the  deposit  will  be  found  immediately  beneath  it ;  and  in  these  cases,  with  some 
difficulty,  Uttle  by  little,  in  broken  flakes  or  fragments,  it  can  be  removed  with 
the  point  of  a  knife,  or  with  the  edge  of  it  held  flat,  it  may  be  shaved  off.  It 
should  be,  at  aU  events,  altogether  removed.;  for  if  it  should  be  succeeded 
by  a  dense  leucoma,  the  latter  is  of  no  importance  beyond  the  fact  of  the 
opacity  of  the  cornea  ;  whereas  the  former  is  somewhat  equivalent  to  a  foreign 
body  also.  But  it  wHl  not  probably  be  foUowed  by  a  leucoma ;  the  cornea  wiU 
become  and  remain  tolerably  or  quite  clear  when  this  superficial  opacity  is  re- 
moved from  its  surface.  A  little  olive  oil  is  dropped  upon  the  cornea,  and  the 
eye  bandaged  with  belladonna  lotion  or  fomentation,  imtil  the  wound  lias 
healed  and  the  epithelium  is  restored. 

TAPPiNa  THE  CoENEA,  or  Pabacentbsis  Corner.— This  little  operation 
does  no  harm  in  itself,  and  it  often  does  much  good,  in  cases  generally  only 
medicaUy  treated,  locally  and  generally.  When  there  is  pus  between  the 
layers  of  the  cornea  {onyx)  or  in  the  anterior  chamber  {hypopyon),  if  there  be 
much  pain,  or  in  painful  ulcer  of  the  cornea,  it  often  acts  like  a  charm ;  the 
■aqueous  and  pus  are  evacuated,  the  pain  disappears,  and  the  chronic  ulceration 
of  the  cornea  begins  to  heal  kindly.  The  operation  should  be  adopted  ui  a 
greater  number  of  cases  ;  but  it  must  be  done  properly  ^^nthout  wounc  ing  ine 
lens  or  iris,  or  doing  anytliing  but  just  to  make  a  small  clean  punctiu-e  ouiiqueiy 
into  the  aqueous  chamber  and  so  letting  the  fluid  contents  leak  away  quietly, 
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and  not  very  rapidly.  In  onyx  and  hypopyon,  the  tapping,  to  be  efhcaciou8 
very  often  reqviii-es  to  be  repeated  at  short  intervals  ;  and  li  it  fail  as  it  will 
probably,  if  it  do  not  from  the  fet  seem  to  have  been  beneficial  after  having 
been  on';  ortwice  repeated,  ii-idectomy  must  be  done,  and  will  probably  sn^^ 
Iridectomy  is  often  performed  at  once  in  these  diseases  ;  but,  m  most  of  the  less 
confirmed  cases,  the  minor  operation  of  tapping  IS  a  ready  cure. 

Operatim.-A  spring  (stop)  speculum  to  keep  open  the  lids,  and  a  fine  ended 
and  two-toothed  forceps  to  steady  the  eye  and  hold  it  down,  may  be  and  are 
generally  employed.  But,  imless  pressure  on  the  globe  would  endanger  the  good 
result,  they  are  unnecessary,  and  axe  liable  to  alarm  the  patient.  In  performing 
the  operation,  the  upper  lid  should  be  raised,  and  the  end  of  the  forefinger  ol 
the  left  hand  laid  horizontaUy  and  rather  flat  upon  the  edge  of  the  lid  and  the 
globe  above  the  cornea,  taking 
care  here,  as  in  other  eye-ope- 
rations, not  to  touch  the  eye 
with  the  nail.  The  lower  lid 
is  similarly  depressed  and  held 
down  with  the  middle  finger 
of  the  same  hand.  The  two 
fingers  are  separated  as  widely 
as  necessary,  and  such  pres- 
sure is  exerted  upon  the  globe 
backwards  as  will  allow  of  no 
opportunity  of  closing  the  lids 
and  of  the  orbicularis  regain- 
ing its  power  of  action  (Fig. 
386).   The  front  of  the  globe  is  Fig.  386.— Tapping  the  Comea. 

now  very  prominent,  and  the 

eye  is  at  least  as  much  under  control  as  if  it  were  held  with  forceps.  With 
an  ordinary  broad  needle,  flat  forwards,  held  in  the  right  hand,  the  punc- 
ture is  made  in  the  cornea  near  the  margin,  the  point  being  soon  directed 
obliquely  downwards  and  across  the  anterior  chamber  as  if  about  to  make  a 
coimter-puncture  at  one  third  of  the  circumference.  As  the  eye  tends  to  roU  up- 
wards, the  needle,  when  directed  downwards,  cannot  wound  the  lens.  In  this  way 
the  blade  never  passes  the  pupillary  margin  ;  its  point  is  always  in  front  of  the 
iris,  never  of  the  lens  (Fig.  386).    As  soon  as  the  broadest  part  of  the  blade 
has  entered  the  comea,  it  is  partly  withdi-awn,  and,  cutting  downwards  a  little 
meanwhile,  the  point  of  the  needle  is  again  directed  to  the  centre  of -the  anterior 
chamber.  As  the  opening  is  now  a  Httle  larger  than  the  blade,  this  can  be  rotated 
a  little ;  and,  when  it  is  held  in  this  way,  the  aqueous  humour  or  the  contents  of 
the  aqueous  chambers  will  flow  out  beside  it,  more  or  less  slowly,  according  to 
the  amount  of  the  rotation.    As  it  is  almost  all  evacuated,  the  pressure  of  the 
two  fingers,  keeping  open  and  steadying  the  eye,  must  be  a  little  remitted  ;  pro- 
bably no  great  effort  at  movement  will  be  made  by  the  patient,  but,  to  prevent 
possibility  of  accidents,  the  broad  needle,  still  held  flat  forwards,  should  now 
be  brought  altogether  somewhat  forwards,  and  may  thus  be  used  in  some 
degree  as  a  point  d'appid.  The  operation  done,  the  needle  is  quickly  withdrawn, 
and,  the  fingers  being  removed,  the  eye  closes.    In  this  brief  and  simple  opera- 
tion, every  precaution  must  be  taken  against  woundmg  the  lens  and  making  a 
traumatic  cataract.  This  accident  may  occur  whether  the  eye  be  steadied  by  the 
finger  or  by  speculum  and  forceps,  either  when  the  needle  is  introduced,  or 
when  the  last  of  the  aqueous  humour  is  let  out.    The  operation  is  attended 
with  little  or  no  pain,  even  if  anjesthesia  be  not  employed  ;  and,  if  the  fingers 
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and  one  instrument  only  (the  broad  needle)  be  nsed,  the  soft  parts  of  the  fingers 
give  no  pain,  and  the  patient  is  but  little  alarmed. 

OPERATIONS  ON  THE  IRIS. 

Artificial  Pupil. — In  this  operation  a  piece  of  the  iris  is  either  removed 
altogether,  excised  (iridectomy)  ;  or,  by  simple  incision,  an  opening  is  made  in 
the  iris-tissue.  The  term  artificial  pupil  is  applied  as  much  to  any  operation 
by  which  the  natm-al  pupil  is  displaced  and  altered  in  shape  and  position,  as 
to  those  by  which  an  addition  is  made  to  the  natural  pupil,  or  those  by  which 
an  altogether  new  opening  is  made  m  the  iris  itself. 

There  are  many  different  directions  in  which  an  artificial  pupil  may  be  made  : 
(1)  central  and  downwards,  or  (2)  down  and  inwards,  or  (3)  down  and  outwards, 
or  (4)  inwards,  or  (5)  outwards.  The  upper  lid  so  much  covers  the  upper  part  of 
the  cornea  and  iris  that  it  is  a  forlorn  hope  only  when  the  operation  is  done 
any  way  upwards,  as  direct  means  of  improving  vision  (see  "  Iridectomy  for 
Glaucoma,"  p.  321). 

Artificial  pupU,  per  se,  is  called  for  in  many  very  different  cases. 

1 .  In  Partial  Opacity  of  the  Cornea,  with  or  without  iris-adhesions,  it  is  re- 
quired to  make  a  pupil  opposite  clear  cornea. 

2.  In  Total  Posterior  Synechia  (exclusion  of  the  pupU),  it  is  practised  to 
re-establish  communication  between  the  anterior  and  posterior  chambers,  &c. 

3.  In  Closed  Pupil  (occlusion),  it  is  required  to  make  a  pupU  opposite  clear 
(uncovered)  lens,  &c. 

4.  In  Central  Lamellar  Cataract,  this  operation  is  performed  to  bring  the 
pupil  opposite  clear  (non-cataractous)  lens. 

Next  to  cataract  operations,  those  on  the  iris  essentially  are  those  which  the 
ophthalmic  Surgeon  is  most  frequently  called  upon  to  perform.  They  make 
nearly  one-fifth  of  aU  the  operations  done  in  1867  at  the  Royal  Ophthalmic 
Hospital  in  Moorfields.  If  an  operation  for  artificial  pupU  be  thought  of  in  a 
case  in  which  the  natural  pupil  is  quite  obliterated,  or  where,  in  any  case,  even 
with  atropine,  an  ophthalmoscopic  examination  of  the  fundus  caimot  be  had, 
the  Surgeon  must  first  carefuUy  ascertain  that  the  eye  retains  perception  of 
light.  But,  in  order  that  the  operation  may  be  likely  to  succeed,  the  patient 
shoidd  not  only  have  a  perception  of  light,  but  should  be  able,  when  the  other 
eye  is  closely  covered  with  the  palm  of  the  hand,  to  readily  perceive  the 
shadow  of  the  hand  of  the  Surgeon  when  it  is  passed  quickly  before  the  light, 
between  it  and  the  eye  of  the  patient.  If  there  be  a  less  degree  of  vision 
remaining,  if  the  tension  of  the  eyeball  be  plus  or  minus,  or  if  there  be 
intraocular  pressure,  or  atrophy,  there  must  have  been  some  deep-seated 
disease,  besides  the  rritic  inflammation,  the  immediate  cause  of  the  obstructed 
pupil.  After  estimating  the  degree  to  which  vision  is  impaired  in  the  case  of 
proposed  artificial  pupil  operation,  the  Surgeon  must  observe  accurately  what 
evidence  of  past  disease  he  can  see  with  his  own  eyes,  and  compare  aU  this 
with  the  history  of  the  case.  If  corneal  opacity  be  the  reason  why  an  artificial 
pupil  must  be  made,  the  operation  must  be  defen-ed  until,  after  some  months 
at  least,  no  improvement  by  progressive  clearing  has  taken  place,  accordiag  to 
the  history  of  the  case,  or  by  the  Surgeon's  observation,  no  redness  of  the 
sclerotic  has  appeared  around  the  cornea,  and  no  former  operation  of  the  same 
kind  has  been  attempted.  A  lad  was  admitted  at  University  CoUege  Hospital 
for  the  operation  of  artificial  pupil.  He  had  had  keratitis  of  both  eyes  some  years 
before.  He  had  been  treated  as  an  out-patient  for  a  long  time,  with  cod-hver  oil 
and  syrup  of  iodide  of  iron,  &c.  He  was  anoemic  and,  apparently,  lived  bacUy. 
When  taken  into  the  Hospital,  he  had  full  diet,  and  he  sat,  almost  blind,  by  the 
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fire  with  the  other  patients.  Very  soon  he  could  see  better,  and  in  a  short 
time  the  clear  marginal  part  of  the  cornea  was  wider.  When  the  operation 
was  performed  a  few  weeks  after  his  admission,  it  was  remarkable  how  his 
coniete  were  cleai-ed,  after  they  had  been  at  a  stand-stiU  for  months,  if  not  lor  a 

year  previously.  ,    ,  •  „^,i 

In  any  case  of  opacity  of  the  cornea  extending  nearly  to  the  margin  and 
aUowing  at  no  part  any  wider  clear  space  for  artificial  pupU,  the  mcision  oi  the 
cornea  must  be  made  in  the  sclerotico-comeal  junction  and  very  Uttle  obliquely, 
so  as  to  enable  the  iris  to  be  drawn  out  quite  up  to  its  outer  circumference. 

Artificial  pupil,  if  one  eye  only  be  diseased,  is  urgently  required  if  there  be 
total  posterior  synechia  or  numerous  adhesions,  and  should  be  done,  although 


Fig.  387.-Incision  of     Fig.  3S8.-Artificial  PupU    Fig.  3S9^-Pupil  after    Fig.  390.-Wdecto 
Iris.  after  Iridectomy.  Iriddesis.  for  Glaucoma. 

the  performance  of  the  operation  is  not  urgent,  if  the  patient  inclined  to  it, 
in  any  of  the  other  cases,  even  if  the  unaffected  eye  were  perfectly  sound. 

Incision.— This  is  an  operation  not  much  in  use.  It  is  advisable  perhaps  only 
when  the  lens  is  no  longer  present,  or  is  useless  by  results  of  operation  or  injury, 
and  the  iris  has  prolapsed  through  the  corneal  wound  ;  or  when  the  pupil  has  been 
obliterated  in  consequence  of  iritis,  the  cornea  remaining  clear,  and  when, 
there  being  no  communication  between  the  anterior  and  posterior  aqueous 
chambers,  the  iris-fibres  bulge  forwards  all  round  wherever  they  are  not  too 
tightly  stretched.    When  they  thus  bulge,  though  a  transparent  lens  may  be 
supposed  to  exist  behind  the  iris,  it  may  perhaps  be  safe  to  incise  the  tense 
iris-fibres  ;  but,  in  such  a  case,  probably  an  iridectomy  would  be  a  better  opera- 
tion. It  is  probable,  indeed,  that  mere  incision  for  the  formation  of  an  artificial 
pupH,  should  be  confined  to  those  cases  in  which  the  operation  for  cataract  has 
been  followed  by  inflammation  and  closed  pupil,  Avith  stretching  of  the  iris- 
fibres.  If,  in  such  a  case,  the  Surgeon  anticipate  inflammation  to  follow  another 
operation,  one  cut  with  a  broad  needle  may  be  rapidly  made.    In  such  cases, 
too,  the  iris  may  be  fearlessly  incised  ;  there  is  no  transparent  lens  or  no  lens 
to  be  woimded.   The  vitreous  humour  probably  protrudes  through  the  opening 
in  the  iris  ;  and,  if  no  fresh  inflammation  be  set  up,  a  good  pupil  may  be 
made,  and  may  remain  (Fig.  387).    Just  after  the  operation,  when  the  pupil 
is  first  made,  it  will  appear,  of  course,  to  be  good,  because  the  protruding 
vitreous  body  then  makes  it  appear  very  black  and  clear. 

Operation. — The  eye  being  well  steadied  with  wii-e  speculum  and  forceps,  or 
with  the  fingers,  a  broad  needle,  with  a  cutting  edge  not  confined  to  the  part 
near  the  poiut,  is  thrust  through  the  cornea  and  then  through  the  iris  at  one 
extremity  of  the  intended  incision,  and,  as  it  is  withdrawn,  it  is  made  further 
to  divide  the  iris-fibres  to  the  other  extremity  of  the  aperture  that  is  to  be 
made. 

Iriddesis. — Before  this  operation  was  invented  by  Critchett,  there  was  an 
operation  for  artificial  pupil,  which  consisted  in  eflecting  a  prolapse  of  the  ii'is 
by  the  cornea,  and  thus  it  was  hoped  an  anterior  synechia  would  result ;  but, 
by  tying  the  iris  externally,  it  is  secured,  and  cannot  return,  even  partially, 
within  the  anterior  chamber.    The  operation  is  well  adapted  for  cases  in  whicli 
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the  pupil  is  free,  or  very  little  adherent,  and  that  not  at  the  part  at  wliich  it  is 
desired  to  make  the  artificial  pupil.  It  is  not  suitable  for  cases  in  which  the 
pupil  is  required  to  he  quite  close  to  the  corneal  margin,  or  when  a  very  large 
one  is  desired.  For,  hy  this  operation,  the  pupil  is  made  pointed  and  narrow 
at  the  part  nearest  to  the  corneal  margin,  not  quite  reaching  it ;  and  if  it 
seem  too  small,  a  second  iriddesis  is  a  clumsy  expedient,  and  makes,  perhaps, 
an  uglier  pupil  than  an  irregu.lar-margined  iridectomy.  If  the  pupil  he  much 
adherent  of  course  it  cannot  be  drawn  aside  and  tied  there  ;  nor  if  the  iris  has 
been  long  diseased,  and  so  has  become  thin  and  rotten,  can  it  be  done,  for  the 
iris-hook  or  scissors  wiU  tear  through  it,  in  the  attempt  to  make  the  artificial 
prolapse  and  permanently  to  displace  and  draw  aside  the  pupU. 

Iriddesis  makes  a  regularly  outlined  pupil,  of  moderate  size,  largest  towards 
the  centre  of  the  cornea  (Fig.  389)  :  it  causes  no  bleeding  into  the  anterior 
chamber  and  its  subsequent  complications.  The  iris  may  be  larger  or  smaller, 
but  not  very  large  ;  and,  as  it  is  made,  so  it  remains  definitely. 

The  Operation  is  done  thus.  The  eye  being  exposed,  and  held  with 
speculum  and  forceps,  a  broad  needle  is  passed  through  the  cornea  at  that 
part  of  the  margiu  towards  which  it  is  desired  to  displace  the  pupil.  An 
assistant  then  places  a  little  loop  of  very  fine  black  silk  over  the  opening 
on  the  wet  surface  of  the  conjunctiva.  To  draw  out  as  much  of  the  iris  as 
is  required,  either  an  ordinary  silver  iris-hook  is  used,  or,  if  it  be  desired  not 
to  include  the  whole  breadth  of  the  iris  to  be  prolapsed,  and  the  pupillary 
margin  is  to  be  left  free,  a  cannula-forceps  is  used  to  seize  the  iris  midway 
between  its  greater  and  lesser  circumferences.  The  part  of  the  iris  which 
is  to  be  secured  being  now  drawn  out  by  the  corneal  aperture,  the  assistant 
holding  in  each  hand  a  forceps  with  broad  ends,  like  those  used  for  pulling 
out  eyelashes,  seizes  the  ends  of  the  ligature,  and,  when  desired  by  the 
Surgeon,  tightens  the  loop  and  leaves  it.  This  he  does  whilst  depressing  a 
little  the  ends  of  the  two  forceps,  so  as  to  tie  the  knot  quite  close  to  the 
cornea  ;  and  he  is  careful  not  to  pull  the  ligature  more  one  way  than  the 
other,  lest  the  iris  be  displaced.  The  iris,  being  very  delicate,  offers  no  per- 
ceptible resistance,  and  is  very  easHy  cut  through.  The  ends  of  the  loop  are 
then  cut  off  close  to  the  cornea,  the  eye  closed,  and  both  eyes  are  bandaged.  If 
the  knot  have  been  sufficiently  tightened,  the  portion  of  iris  so  strangulated 
and  the  little  loop  of  silk  will  drop  off  in  a  few  days  ;  and  the  ii-is,  meanwhile, 
has  formed  an  adhesion  within  in  front. 

It  is  always  desirable  to  need  as  few  instruments  as  possible,  and  to  avoid 
the  introduction  of  any  instrument  within  the  anterior  chamber.  In  irid- 
desis, when  there  are  no  synechias,  the  Surgeon  may  often  do  without  either 
the  iris-hook  or  cannula-forceps,  by  almost  mthdrawing  the  broad  needle,  and 
intermittingly  pressing  back  the  posterior  Hp  of  the  corneal  woimd  so  as  to 
evacuate  in  jets  the  aqueous  humour.  Each  time,  a  portion  of  the  ms  is  pro- 
lapsed and,  when  a  sufficient  quantity  has  escaped,  it  is  seized  as  it  lies  outside 
the  eye  with  iris-forceps,  and  the  silk  loop,  which  has  been  previously  laid  over 
it  is  tightened.  In  this,  and  some  other  delicate  operations  that  cannot  be 
done  quickly,  and  in  which  it  is  desirable  that  the  eye  should  be  perfectly 
still  a  forceps  with  two  ends  to  each  blade,  and  an  U-shaped  space  between 
them,  five-eighths  of  an  inch  apai't,  may  be  used  to  hold  the  conjunctiva  and 
subconjunctival  tissues  on  each  side  of  the  cornea,  and  thus  render  the  globe 
perfectly  fixed  and  immoveable  except  at  the  will  of  the  Surgeon  (see  upn- 
thalmic  Hospital  Reports,"  iv.,  100).  , 
Iriddesis  is  suitable  for  cataract  of  that  "congenital"  form  (lamellar  and 
nuclear)  in  which  some  layers,  or  some  part  of  them,  are  definitely  opaque,  ii 


IRIDECTOMY. 


321 


centrally,  with  a  clear  marginal  part.  This  form  of  cataract  does  not  progress  ; 
and  if  atropine  show  a  good  margin  of  clear  lens,  generally  behind  the  iris,  we 
may  make  there  an  ai-tificial  pupil  by  displacement  and  ligature,  and  let  the 
patient  have  the  use  of  the  natm-al  lens  rather  than  substitute  a  glass. 

There  is  a  class  of  somewhat  rare  cases,  in  which  a  double  iriddesis  is  to  be 
done  for  the  improvement  of  vision.  This  is  in  "  conical  cornea."  The  iris  is 
tied  at  the  vipper  and  again  at  the  lower  part,  to  make  the  j)upil  of  a  slit  shape 
vertically.  This  imitates  the  opening  in  the  diaphragm  that  used  to  be  employed 
for  these  cases,  to  exclude  the  irregular  refraction  of  the  sides  of  the  conical 
cornea.  But  the  double  iriddesis  seems  to  do  more  good  in  another  way  ;  for, 
after  it,  the  progress  of  the  disease  itself  seems  to  be  retarded  or  ai-rested  :  there 
may  even  be  improvement  (by  lessening  of  the  conicity).  For  this  reason  it 
should  be  done  in  these  cases,  though  the  slit-shaped  pupil  made  by  it  is  very 
wide,  and  more  theoretically  than  practically  an  advantage.  The  sUt  being 
vertical,  the  upper  and  even  the  lower  lid  a  little  will  cover  the  extremities  or 
marginal  parts  beneath  them. 

Excision  :  Ikidectomt. — This  operation  is  advisable  when  a  considerable 
opacity  of  the  cornea  leaves  only  a  very  narrow  marginal  part  clear  :  when 
iritis  has  caused  total  posterior  synechia  (Fig.  388),  or  very  considerable 
adhesions,  which  cannot  be  detached  by  the  use  of  belladonna,  or  by  operation  : 
when  perforating  ulcer  or  other  cause  has  ended  in  complete  or  almost  com- 
plete adhesion  of  the  pupillary  iris  to  the  cornea.  When  the  marginal  part  of 
the  cornea  left  clear  is  not  narrow,  or  when,  though  there  be  little  or  no  pos- 
terior synechia,  an  operation  is  required,  or  when  anterior  synechia  involves  less 
than  half  the  pupillary  circumference,  iriddesis  is  probably  the  best  operation. 

Operation. — An  auBesthetic  is  first  given,  and  the  eye  is  kept  open  and 
steadied  in  the  usual  manner  with  speculum  and  forceps.  An  opening  of  at 
least  one-eighth  of  the  circumference  is  made  in  the  corneal  margin  with  an 
extraction  (Sichel's)  knife.  The  forceps  to  hold  the  eye  is  handed  to  an  assis- 
tant ;  and  the  iris-forceps,  closed  and  held  in  the  left  hand,  is  introduced  to 
the  anterior  chamber.  A  sufficient  quantity  of  the  iris  is  seized  and  drawn  out  ; 
and  with  the  iris-scissors  laid  flat  on  the  surface,  it  is  snipped  off  close  to  the 
cornea.  The  operation,  with  extra  precautions  at  the  time  and  subsequently,  is 
described  below  (see  "  Iridectomy  for  Glaucoma  "). 

An  artificial  pupil  should  not  be  very  small,  as  it  will  more  probably  become 
closed  by  subsequent  inflammation,  or,  if  not  closed,  contracted  till  it  is  much 
too  small.  The  iris  must  be  seized  vsdth  forceps  :  a  hook  may  tear  through 
rotten  or  firmly  adherent  iris,  or  wiU  draw  out  too  little.  No  blood  should  be 
allowed  to  remain  in  the  anterior  chamber,  if  it  can  be  prevented.  No  clot 
should  certainly  be  left  between  the  edges  of  the  wound  in  the  cornea.  And 
if  the  iris,  close  to  the  part  where  it  has  been  cut  off,  stiU  hang  in  either  angle 
of  the  corneal  wound,  it  must  be  returned  with  the  little  spatula  made  for  this 
purpose,  or  with  the  end  of  the  curette. 

Besides  the  operation  for  glaucoma,  for  artificial  pupil,  and  for  recurrent 
iritis,  with  adhesions,  in  which  iridectomy  is  called  for,  there  are  many  other 
cases  in  which  iridectomy  is  now  adopted.  In  some  of  them,  as,  for  instance, 
in  acute  ulceration  or  hypopyon,  with  pain,  simple  paracentesis  corneas  is 
probably  often  sufficient ;  or,  at  least,  if  we  doubt  the  necessity  for  iridectomis- 
ing,  we  can  give  it  a  trial  meanwhile. 

Iridectomy  for  Glaucoma.— Although  the  common  operation  for  artificial 
pupil,  to  which  I  have  referred,  or  for  recurrent  iritis,  may  be,  and  is  sometimes 
quite  correctly,  called  iridectomj',  as  it  used  to  be  before  the  cure  of  glau- 
coma was  invented,  yet  the  operation  and  all  about  it  is  ^videly  difl!'erent  from 
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that  for  glaucoma,  as  may  l>e  seen  briefly  in  the  following  compariBon  of  the 
two  iridectomies  : — 

nin^Mmn,  Iridectomy  for  Artificud  PwpU. 

Iridcctomj  to  cure  r,^^  operation  is  dona  for  opacity  of  the 

J^'Z::J^^Tt:^Zi^^^^  -     comea.  o^r  obstrnction  of  the  pupil,  or  both. 

*«ra  and  1«  heco.in, 
^*£gl^^' W  ^^^^^^  The^  glo^^ 

S^^JprlaS;,orha.inessoftheeomea  ^^i^^^^^' 

"lllroperation  is  best  done  during  infiam-      .  The  operation  is  only  aUowable  when  no 
mation     (When  there  is  pkin,  &c.-in  the     inflammation  exists. 

acute  cases.)        ^ ,    ,  ,      .  Oneration  may  be  put  off  without  harm. 

Operation  cannot  be  deferred.  The  excidon  should  be  made  any  way  but 

JwtdTp:mostcon.enient,atanyex- 

Thepieeeofirisshouldbetakenspecially 

from  the  greater  circumference.  shoSd  be  smaU,  or  smaUer,  at  any 

The  piece  of  iris  excised  should  be  large.      Jt  shoulO^^D  _^  .^.^^^^^^^  ^^^^^^^^ 

The  good  result  of  the  operation  is  im-        The  good  result  appears  after  a  while. 

mediate.  ,   ,  jr  ^  unfreauently  resultless  by  secondary 

The  pupil  is  never  afterwards  blocked  up.      J^^lfUl^J.i  the  pupU. 

We  see  therefore,  in  the  first  place,  that  in  glaucoma  the  portion  of  iris  to 

pupilexcision.    For  glau  oma  the  p^^^^^^  ^.^  ^^^^^^^ 

usual  for  an  artificial  pupil ;  and,  •      ^l^ere  an  operation  for 

may  he  hidden,  it  should  he  ^  ,teps  of  the  operation 

artificial  pupil  would  he  out  of  of  artificial  pupil.  But, 

are  the  same  as  those  ^^^'^'''''^.fl'fjj'l^^  and  forceps  heing 

chloroform  having  heen  given,  if  desired,  the  we  speciU 

used,  to  keep  open  the  lids  ^^^J^f^^^^^^^  junction,  or 

fourth  of  the  circumference  must  he  made  m  tne  s 

even  in  the  margin  of  the  sclerotic,  at  J  ^^P^4;^^t';i,^,e-shapedknife 
whole  iris  is  removed  in  the  operation  ^  P^X'/^a  the  indsion  is 
is  generally  thrust  into  and  acrossthe  -ter-r^^^^^^^^^^  ^ 

extended,  if  necessary  as  ^^^^^^^^  ^^^^^e  it  cuts  hotter,  requiring  less 
(Sichel's)  extraction-knife  IS  much  P^^^^^^^^^^^^  '  .  ,f  the  wound  in  the 
Lusting  force,  and  w  th  it  the  inner  and  J-^^^  ^^^^  ^  the  coats  of 

comea  may  he  made  of  the  ^^\'''''^lt^'  dxcSence  of  the  iris,  which 
the  comea,  nearer,  that  s  to  ^^^''^'11^^^:''^^^^^  may  he  kept  quite 
we  want  to  reach  ;  and  the  P°f ^^^^^^^^^^^^^^^^  ^eing,  as  when  the  lance- 
away  from  the  front  surface  of  the  lens,  instead  oi       -  ^.^terior 

knife  is  used,  necessarily  carried  ^t^^^^f  Vr  i^  fe  whf  h  may  he  held  in  the 
chamher  is  ;ery  shallow.    The  pomt  of  the  fs  introduced  in 

right  hand  for  either  eye,  if  the  operator  he  ^^^^^^^^f  ^ion  to  he  made, 
the  sclero-corneal  junction,  at  the  right  extremity  oi     ^  ^^^^^ 
and  carried  towards  the  centre  of  the  anterior  chamber  ,  , 
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entered  this  chcomber,  the  cutting  edge  is  directed  upwards,  and,  being  thrust 
onwards  steadily,  with  a  firm  hand,  so  as  not  too  quicldy  to  evacuate  the  aqueous 
humour,  is  made  to  cut,  by  slight  movements  up  and  down,  vertically  (not  by 
making  a  counter  pimcture,  as  some  recommend)  as  far  along  the  extreme  margin 
of  the  cornea  or  sclerotic  as  the  length  of  the  incision  is  to  be  made,  perhaps 
one-sixth  of  the  cii-cumference.  The  knife,  as  it  is  wdthdrawn,  is  then  brought 
once  more  with  its  point  directed  towards  the  centre  of  the  chamber,  so  as  to 
make  a  similar  square  extremity  of  the  incision  to  the  end  at  which  it  was 
begun.  Then,  as  in  the  excision-operation  for  artificial  pupil,  the  fine  curved 
iris-forceps  is  introduced,  and  the  toothed  poiats  opened  in  the  anterior  chamber 
(unless  the  iris  have  prolapsed,  with  the  flow  of  aqueous  humour,  when  the 
corneal  wound  was  completed)  widely  enough  to  seize  a  rather  large  portion  of 
the  iris.  This  is  then  drawn  fully  out,  and  is  first  cut  through  with  the  iris- 
scissors  vertically  on  the  right  side  ;  then,  the  blades  of  the  scissors  being  held 
flat  on  the  surface  of  the  globe,  it  is  divided  along  its  ciliary  attachment,  close 
to  the  opening  into  the  anterior  chamber,  and,  lastly,  it  is  separated  altogether 
by  another  vertical  cut.  The  operation  is  then  complete.  If  much  bleeding 
into  the  anterior  chamber  occur,  the  blood  must  be,  if  possible,  coaxed  out  in 
one  way  or  another,  and  before  it  has  formed  a  clot.  The  point  of  the  curette 
between  the  lips  of  the  wormd,  or  on  its  posterior  lip,  may  do  this ;  or  the 
blood  may  be  pressed  out  with  the  convex  back  surface  of  the  same  instru- 
ment, by  passing  it,  wet  with  tears  so  as  not  to  abrade  the  epithelium,  from 
below  upwards,  over  the  front  surface  of  the  cornea  ;  or,  by  gently  pressing 
back  the  wire-speculum  upon  the  eye,  it  may  be  squeezed  out.  If  there  be 
bleeding,  however,  some  blood  will  probably  be  left,  and  cannot  be  removed. 
The  eye  is  tied  up  with  some  lint,  wet  or  dry,  over  it,  and  a  bandage  is  applied 
over  both  eyes. 

Diagnosis  of  Glaucoma. — In  the  diagnosis  of  a  case  of  glaucoma,  much  stress 
must  not  be  laid  on  the  meaning  of  the  word — the  sea-green  colour  in  question 
is  often  not  at  all  seen  in  the  reflected  light  from  behind  the  pupil.  The  chief 
diagnostic  signs  are  these  : — 1.  Tension  in  excess — varying  from  the  least 
degree,  T.  1,  to  a  stony  hardness,  T.  3.  It  is  appreciated  by  the  two  forefingers, 
used  much  as  in  trying  to  discover  the  existence  of  deep-seated  pus  ;  or  the 
amount  of  tension  may  be  apjjreciated  by  the  eye,  as  well  as  by  the  touch,  by 
placing  the  point  of  the  forefinger  on  the  ciliary  margin  of  the  patient's  lower 
lid,  and  indenting  the  globe,  as  he  looks  up.  2.  Pain  in  and  around  the  eye, 
which  is  often  intolerable,  generally  intermittent.  Karely  does  a  case  of  pain- 
less (non-inflammatory)  glaucoma  occur.  3.  Halos  are  seen  aroimd  the  light. 
4.  Presbi/opic  symptoms  are  present.  5.  There  is  narrowing  of  the  field  of 
vision.  6.  There  are  Obscurations.  7.  The  appearance  of  the  eye  externally  : 
a.  Large  tortuous  vessels  are  seen  to  course  over  the  sclerotic,  and  dijj  into  it  in 
the  ciliary  region,  b.  The  anterior  chamber  is  shallow,  the  lens,  and  the  iris 
with  it,  beiag,  by  pressure  from  behind,  thrust  forwards  ia  approximation  to 
the  back  svirface  of  the  cornea,  c.  The  pupil  is  large  and  inactive,  d.  The 
cornea  has  more  or  less  lost  sensibility,  and  reflects  light  from  its  siu-face  im- 
perfectly, e.  The  lens  is  perhaps  cloudy  (not  cataractous,  not  opaque  after 
iridectomy).  8.  Ophthalmoscopic  appea/rances.  When  the  fundus  can  be  seen 
(and  it  very  often  can  be),  though  the  aqueous  and  vitreous  hiunours  be 
somewhat  obscured,  even  when  the  cornea  looks  steamy  and  the  lens 
cloudy,  the  excavation,  more  or  less,  of  the  entire  surface  of  the  optic  nerve 
entrance,  and  tortuosity  and  congestion  and  pulsation  of  the  retinal  veins  (and 
arteries),  which  are  displaced  and  compressed  against  the  white  margin  of  the 
"cup,"  and  some  little  ecchymoses  therefrom  perhaps,  are  the  marked  features. 
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These  signs  are  all  due  to  increased  intraocular  pressure,  in  consequence  of  the 
contents  of  the  globe  being  more  than  is  normal. 

Glaucomatous  is  a  term  applied  to  symptoms  of  increased  intraocular  pres- 
sure (tension)  in  other  diseased  states  of  the  eye.  As  it  is  specially  important 
to  recognise  glaucoma  in  its  first  stages,  we  must  not  look  for  the  corneal  and 
lenticular  changes,  or  much  "  cupping "  of  the  optic  nerve  in  aU  cases  of  the 
disease  or  the  operation  wt-U  have  been  deferred  long  after  it  should  have  been 
done.  Glaucoma  is  a  disease  of  elderly  or  of  old  people  of  impaired  health. 
The  earliest  symptoms  are,  to  the  patient,  perhaps,  inteimittent  obscurations, 
halos,  and  more  or  less  wandering  pain  ;  and,  to  the  Surgeon,  increased  ten- 
sion, some  congestion,  dilated  pupil,  shallow  anterior  chamber,  and,  ophthal- 
moscopically,  some  excavation  of  the  optic  nerve-entrance  and  venous  pul- 
sation. In  the  case  of  an  eye  blind  by  old  neglected  glaucoma,  iridectomy 
will  perhaps  relieve  pain  ;  but  probably  it  should  be  extirpated. 

The  benefits  of  iridectomy,  properly  performed,  and  sufificiently  early  in 
glaucoma,  are  patent ;  and  it  must  be  done,  when  the  opportunity  offers,  even 
when  the  time  most  favourable  for  its  performance  is  gone  by,  and  even  in  the 
chronic  cases,  in  which  the  results  are  always  least  advantageous.  Without 
operation,  glaucoma  certainly  ends  in  total  blindness.  It  is  probably,  in  the 
first  place,  choroiditis,  and  effusion  in  the  vitreous  space.  It  goes  on  by  pro- 
ducing such  structural  changes  in  aU  the  tissues  of  the  globe,  that  total 
disorganisation  is  the  result. 

CATARACT. 

Until  within  a  very  few  years,  it  was  considered  an  easy  matter  to  deter- 
mine, in  any  case  of  cataract,  what  operation  should  and  would  be  done.  One 
was  a  case  for  extraction  (by  a  large  flap,  as  it  is  now  called),  another  as  cer- 
tainly would  be  removed  by  needle-operation,  and  a  third  by  linear  extraction, 
as  it  was  called.  Now  every  ophthalmic  Surgeon  is  in  search  of  some  im- 
proved method  which  shall  diminish  the  number  of  Ms  unfavourable  results ;  and 
everything  is  changed  for  the  better,  or  it  may  be  for  the  worse.  It  is  ratber  a 
bold  thing,  as  far  as  the  profession  is  concerned,  to  do  an  extraction  as  it  used 
to  be  done,  making  a  semicircular  section  of  the  cornea,  &c.  This  state  of  un- 
certainty makes  it  also  very  much  more  difficult  to  say  what  operation  is  meant 
by  name,  or  to  venture  to  recommend  any  particular  operation  in  any  case. 

Diagnosis. — Cataract  is  more  common  in  old  or  elderly  persons,  and  in  them 
it  is  of  the  kind  called  hard  cataract.  In  younger  persons,  and  especially  in 
children,  cataracts  are  comparatively  soft.  The  senile  cataracts  are  generally 
striated  ;  the  streaks  being  very  evident  in  the  commencement  of  the  disease, 
and  less  seen  as  the  whole  lens  becomes  opaque.  They  are  generally  a  little 
amber-coloured,  especiaUy  in  the  nucleus.  The  others  are  comparatively  little 
or  very  indistijictly  striated,  and  of  a  milky  colour-.  Strise  in  the  lens  are  almost 
invariably  found  to  radiate  from  an  opaque  central  spot  to  the  circumference, 
or  to  project  towards  the  centre  from  various  points  of  the  circumference  of  the 
lens.  In  fact  the  strife,  according  to  the  direction  of  the  lens-fibres,  always 
diverge  fi-om  or  converge  to  the  centre  of  the  lens.  In  any  case,  unless  the 
whole  lens  be  cataractous,  opaque  streaks,  such  as  those  described,  may  be  seen. 
In  hard  cataracts  the  cortical  pai-ts  are  always  comparatively  soft,  sometmies 
very  soft,  with  a  hard  nucleus.  In  rare  cases,  an  indefinite  central  haze,  with- 
out any  pattern,  indicates  the  beginning  of  cataract.  But  there  are  not  unire- 
quent  cases  of  haziness  of  the  lens,  as  a  senile  change,  or  from  mtraocular  pres- 
sure (see  "Glaucoma"),  which  must  not  be  called  cataract,  for  they  are  sometimes 
found  together  with  good  vision.  The  haziness  may  disappear,  or  it  may  never 
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go  on  to  a  complete  or  real  opacity  of  the  lens.  This  is  an  important  distinc- 
tion ;  and  no  doubtful  case  miist  be  said  to  be  one  of  cataract,  unless,  by  ex- 
amination with  the  ophthfdmoscope,  by  the  direct  or  oblique  methods  of  illumi- 
nation, strife  be  seen,  or  such  a  degree  of  central  haze  as  to  obscure  the  image 
of  the  fimdus,  when,  by  direct  illimiination  of  the  ophthalmoscope,  a  bright 
light  is  thi'own  into  the  eye.  If  any  less  definite  rule  be  adopted,  it  -will  lead  to 
innimierable  misundei-standmgs  and  false  anticipations.  When  an  eye,  in  which 
strias  exist  m  the  lens,  the  rest  of  it  remaining  transparent,  is  examined  by 
direct  illumination,  the  pupil,  of  course,  being  first  of  aU  dilated  with  atro- 
pine, the  mirror  of  the  ophthalmoscope  only  being  required,  the  several  streaks 
appear  black,  in  fi-ont  of  the  light  behind  them  of  the  brightly  lit-up  fimdus 
of  the  eye  ;  whereas,  when  the  same  lens  is  examined  with  a  side  light,  and  the 
ophthalmoscope  lens  only  used  (obHque  illumination),  the  striae  appear  wliitish 
against  the  dai-k  pupil ;  for  the  light  is  reflected  from  the  front  surface  of 
opaque  paxts  of  the  stiU  partly  transparent  lens.  Thus,  by  these  two  methods, 
we  have,  in  doubtful  cases,  a  means  of  checking  our  diagnosis.  The  cases  of 
hazy  central  commencing  opacity  of  the  lens,  which  are  to  be  called  cataract, 
have  been  defined  already.  Of  course,  iu  case  of  a  patternless  non-striated 
opacity  of  the  lens,  far  advanced,  the  whole  lens  so  evenly  opaque  that  no  part 
of  it  allows  an  inspection  of  the  fundus,  there  need  be  no  question  of  the 
existence  of  cataract.  That  the  opacity  is  not  in  the  cornea,  or  in  any  part 
behind  the  lens,  is  foimd  at  once  by  observing  the  apparent  change  in  the  rela- 
tive position  of  the  parts,  when,  in  a  good  light,  the  observer  moves  his  head 
from  side  to  side,  whilst  the  patient  keeps  his  eyes  fixed  on  some  other  object. 
That  it  is  no  opacity  m  the  pupil,  is  known  by  the  use  of  atropine,  which 
must  of  course  always  be  used  beforehand  for  the  diagnosis  of  cataract,  in 
doubtful  cases,  and  which  wiU  not  regularly  dilate  the  pupU  if  this  be  not  free. 
Of  course  there  may  be  obstructed  pupil  and  cataract  behind  it ;  but  then  we 
cannot  certainly  make  out  the  latter.  Or,  if  there  have  been  iritic  eff'usion  and 
adhesions  now  freed,  there  wiU  be  evidence  of  old  iritis.  Or,  if  the  opacity  be 
m  the  vitreous  space,  it  wiU  be  evidently  so  far  behind  the  level  of  the  pupil  as 
to  show  its  situation  by  obHqne  iUiunination. 

Besides  the  idiopathic,  there  may  be,  at  any  time  of  life.  Traumatic  Cataract. 
Any  wound  of  the  lens,  unless  it  be  a  slight  clean  cut,  and  not  very  deep,  is 
followed  by  opacity  of  the  whole  lens.  The  surgical  treatment  of  senile  or 
hard  cataract,  of  soft  cataract,  and  of  traumatic  cases,  is  very  unlike  in  many 
respects.  The  latter  only  are  of  urgent  need  as  to  any  operation  to  be  done. 
Wounds  of  the  eye  and  lens,  as  of  other  parts,  when  they  have  occimed,  are 
generaUy  found  to  have  been  in  young  persons,  or  at  least  not  in  old  people. 
Hence  traumatic  cataracts  generaUy  resemble  the  more  the  soft  cataracts,  so 
caUed,  in  being  soft  and  whitish.  In  older  persons,  the  opacity  following  a 
wound  of  the  lens  wUl  be  found  to  have  a  hard  nucleus,  if  it  be  not  altogether 
hard.  The  wounded  lens  sweUs  up  considerably,  and  in  young  people  very 
rapidly,  by  the  admission  of  the  aqueous  himiour  ;  and  lierein  lies  the  lu-gency 
of  the  caU  for  Surgical  interference.  The  swelling  of  the  whole  lens  and  the 
gapmg  wound,  by  which  an  irregular  protrusion  of  swoUen  lens-matter  takes 
place,  if  the  lens  be  not  whoUy  swoUen,  press  upon  and  nib  against  the  iris  and 
ciliary  processes  m  their  movements,  and  set  up  iritis  and  deeper-seated  inflam- 
mation, which  will  not,  of  course,  subside  until  the  exciting  cause  is  removed. 
It  is  in  traumatic  cases,  accidental  or  surgical,  and  in  these  only,  of  catai-act' 
that  no  delay  is  permitted.  ' 

Cataracts  affecting,  for  the  most  part,  only  the  cortical  fibres  of  the  lens,  have 
been  called  Capsular.    Anterior  Capsular  Cataract  shows  of  course  the  shape  of 
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the  convex  surface  as  it  is  seen  in  front  and  just  behind  the  pnpiL   In  Postenor 
Capsular  Cataract,  there  commencing,  the  stiiiB  appear  rather  yellow,  not  white, 
because  they  are  seen  through  the  thickness  of  a  lens  which,  by  age,  is  yeUow- 
ish,  as  are  all  old  lenses,  cataractous  or  not ;  and  some  of  them,  without  being 
cataractous  have  yet  a  slight  haze  in  them,  nevertheless  not  a  commencement 
of  cataract.     Capsular-  cataracts  are  only  commencing  cataracts,  where  the 
opacity  first  appears  in  the  cortical  layers.    If  cataract  begin  as  a  stellate  cen- 
tral patch  in  the  lens,  of  coivrse  vision  is  at  once  much  interfered  -with,  and  is 
probably  benefited  by  the  use  of  atropine  from  time  to  time  ;  whereas,  in  both 
these  respects  the  reverse  is  true,  if  the  striae  project  only  towai-ds  the 
centre  from  the  circumference  of  the  lens.  In  any  case,  even  the  most  comidete, 
of  cataract,  it  must  be  remembe^-ed  that,  though  the  fundus  of  the  eye  caimot  be 
seen  by  the  Surgeon,  the  patient  can  always,  if  the  case  be  uncomplicated,  see 
a  bright  light  very  well,  the  other  eye  being  covered,  and  can  at  once  equally 
tell  the  absence  of  it  when  the  hand  is  before  it.    The  "  field  of  vision,"  also, 
within,  which  the  patient  can  see  the  light,  is  not  reduced  in  size.    The  patient 
has  not  the  hopeless  look  of  blindness  of  an  amaurotic  patient ;  he  seems  to  look 
for  the  light  and  to  enjoy  even  such  vision,  of  light  only,  as  he  has  left  to  him. 
So  it  is  also  in  any  case  of  non-nervous  blindness,  in  leueoma,  &c.  Also,  in  the 
prognosis  of  a  case  of  cataract  to  be  operated  on,  one  expects  to  find  a  pupil 
ready  to  dilate  weU  or  to  contract,  a  good  sized  anterior  chamber, — in  fact,  an 
apparently  healthy  eye  but  for  the  cataract ;  no  increase  or  decrease  of  tension 
of  the  globe  ;  no  history  of  former  .pain,  and  so  on.    Arcus  senilis  is  no  rea- 
sonable objection  to  operation. 

Extraction  by  Flap-Operation.— The  old  operation  of  extraction  by  a 
semicircular  flap  is  thus  done.  The  patient  is  lying  on  Iris  back  on  a  high 
couch  with  his  feet  to  the  window ;  the  Surgeon  standing  beliind  him,  having 
cautioned  the  patient  against  any  irregular  movement  on  his  part,  puts  his 
forefinger  against  the  lower  edge  of  the  patient's  upper  lid,  using  his  left  hand 
for  the  right  eye  of  the  patient,  and  vice  versd,  raises  it,  and  holds  it  securely 
against  the  upper  margin  of  the  orbit.  The  middle  finger  is  put  on  the  surface 
of  the  globe,  on  the  nasal  side,  to  keep  it  from  rolling  inwards.  An  assistant 
has  charge  of  the  lower  lid,  which  he  depresses  and  holds  securely  agauist  the 
edge  of  the  orbit  without  any  pressure  on  the  globe  itself.  The  Surgeon,  with 
the  extraction-knife,  held  like  a  pen  in  his  other  hand,  again  cautions  the  patient, 
tells  him  to  look  towards  his  feet,  and,  resting  the  hand  with  the  fourth  finger 
on  his  cheek,  enters  the  point  of  the  triangular  knife  at  the  outer  side  of  the 
cornea,  near  its  margin  ;  then,  not  aUowing  the  eye  to  be  roUed  in,  he  thrusts 
the  loiife  rather  quickly  across  the  anterior  chamber  in  front  of  the  iris,  and 
penetrates,  from  mthin,  the  cornea  at  the  inner  side,  making  the  counter 
punctm-e  just  opposite  to  and  symmetrical  yvith  the  first ;  so  that  the  npper  haH 
of  the  cornea  is  in  front  of  the  knife  or  before  its  cutting  edge.  The  knife  is 
now  only  thrust  onwai-ds  as  far  as  it  can  be,  until  the  flap  is  completed  :  but 
this  very  probably,  cannot  be  done  but  in  drawing  the  knile  back  agaui  a  Httle, 
or  by  little  to-and-fro  movements.  Until  the  section  is  neaiiy  completed,  and  the 
knife  has  passed  in  front  of  the  whole  iris,  it  must  not  be  at  aU  retracted  ;  or  the 
aqueous  humour  is  allowed  to  escape,  and  the  iris  falls  in  front  of  the  cutting 
edge.  The  lids  are  now  freed,  and  the  patient  told  to  keep  them  gently  shut. 
After  a  short  rest,  the  lids  are  held  open,  but  they  need  not  be  agam  so  hrnily 
fixed  as  before ;  the  patient  is  then  told  again  to  look  dovm,  the  convex  back  o 
the  pricker,  held  horizontally,  is  inserted  between  the  edges  of  the  corneal 
wound,  carried  doAvn  to  the  pupillaiy  area,  and  turned  with  its  point  agaius 
the  capsule  of  tlie  lens.    Then,  by  a  few  light  scratches,  Oxm  is  fi'eely  lacemted 
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and  the  instrament  ■withdrawn,  with  its  back  turned  upwards,  so  that  its  point 
may  not  be  caught  in  the  iris  or  comea.  The  eye  is  again  closed  for  a  minute, 
and  when  again  opened,  it  is  by  tlie  operator  only,  who  raises  the  upper  lid,  as 
before,  but  without  much  pressure  against  the  edge  of  the  orbit,  and  then  he 
places  the  convex  back  of  the  cm-ette  horizontally  on  the  skin  of  the  lower  lid 
near  its  margin.  With  this  he  makes  intermittent  light  pressure  on  the  globe 
just  below  the  ciliary  region,  and  synchronous  coimter-pressure  with  the  point 
of  the  forefinger,  which  is  holding  the  upper  Hd  at  its  margin  against  the  ciliary 
region  just  above  the  corneal  wound.  This  requires  much  tact  and  attention. 
If  the  globe  be  compressed  too  fax  back,  the  lens  will  escape  violently,  and  not 
improbably  with  some  of  the  vitreous  himiour.  If  it  be  compressed  too  far  in 
front,  the  lens  may  be  dislocated,  but  not  out  of  the  eye  ;  it  may  fall  back  into 
the  vitreous  space  and  be  lost.  If  aU  go  weU,  the  upper  edge  of  the  lens  is  seen 
to  come  forwards  through  the  pupil  which  is  extended,  and  then  rides  over  it 
and  presents  itself  in  the  corneal  wound.  The  pressure  should  be  kept  up  or 
increased  imtU  little  by  little  the  lens  has  advanced  so  far  that  at  least  more  than 
haK  is  without  the  wound.  Then,  the  pressure  exerted  being  little  and  equal, 
the  lens,  if  it  remain  in  the  wound,  may  be  rolled  sideways  out  of  the  wound 
with  the  tip  of  the  middle  finger  of  the  hand  which  steadies  the  upper  Ud. 
This  is  better  than  increasing  the  pressure  up  to  the  final  evacuation  of  the 
lens,  as  vitreous  humour  may  follow  it,  and  better  than  omitting  altogether  the. 
pressure  exerted,  or  much  of  the  softer  cortical  parts  of  the  lens  are  likely  to  be 
detached  and  left  in  the  lips  of  the  wound  and  in  the^  anterior  chamber.  Any 
such  are  in  the  next  place  removed  with  the  curette,  if  it  can  be  done  without 
much  interference.  If  the  iris  be  nowincKned  to  prolapse,it  may  be  pressed  gently 
back  with  the  small  spatula,  made  for  the  purpose,,  held  horizontally.  The  in- 
struments, knife,  pricker,  &c.,  are  aU  held  horizontally,  so  that  if  the  eye,  iR 
controlled  by  the  patient  or  Surgeon,  should,  in  any  stage,  roU  upwards,  as  it 
has  a  tendency  to  do,  the  instrument  in  hand  may  not  pass  downwards  into  the 
deeper  parts  of  the  eye,  but  be  forced  out  of  it  by  this  movement.  The  iris 
now  being  in  position,  the  pupil  clear,  and  nothing  being  left  between  the  edges 
of  the  corneal  wotmd  or  within  the  palpebral  aperture,  the  lids  are  gently 
closed,  a  smooth  oblong  piece  of  linen  rag,  with  a  slit  in  it  for  the  nose,  is 
placed  over  both  eyes,  then  a  little  wool  is  put  in  the  orbits  over  the  rag,  and  a 
bandage  over  it  round  the  head.  The  patient  is  kept  in  bed  for  a  day  or  two, 
and  fed  with  spoon-meat.  He  may  then  get  up  and  walk  about  the  room  a' 
little. 

Extraction  with  a  Traction-Instrument.— In  tliis  operation  chloroform 
is  given,  and  a  wire-speculum  to  keep  open  the  lids,  and  forceps  to  hold  the 
eye,  are  used.  The  Surgeon  either  thrusts  in  at  the  upper  part  of  the  sclerotico- 
comeal  junction  a  lance-shaped  knife  in  his  right  hand,  or,  what  is  preferable, 
the  point  of  a  Sichel's  extraction-knife,  at  the  right  extremity  of  the  incision 
which  he  intends  to  make  in  this  part  of  the  eye,  and,  holding  it  almost  verticaUy, 
he  cuts  on  as  far  aa  he  intends,  perhaps  one-fourth  of  the  circumference,  to  the 
left.  He  then  makes  a  considerable  iridectomy,  larger  than  for  artificial  pupil, 
and  not  so  large  as  in  a  case  of  glaucoma.  Then  with  the  pricker  he  lacerates 
the  lens-capsule.  He  then  passes  the  end  of  the  traction-instriiment  (Critchett's 
spoon)  between  the  lips  of  the  woimd,  vertically,  to  the  upper  edge  of  the  lens 
and  within  the  capsule,  rather  posteriorly  ;  and,  remembering  anatomically  the 
curve  of  the  hinder  capsule,  he  passes  it  along  this  curve  just  behind  the  lens 
itself.  He  then  tilts  forwards  the  end  of  the  spoon,  and,  watching  that  the  lens 
is  coming  with  it,  he  begins  to  withdraw  the  instrument  and  the  lens  together. 
If  the  spoon  will  not  go  on  between  the  lens  and  its  capsule,  it  may  be  passed 
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perhaps  a  little  sideways ;  and  as  soon  as  it  has  hegun^o  pass  hetween  the  two, 
it  may  be  passed  aU  the  way  without  difficulty    If  the  lens  ib  being  pudx^ 
before  the  point  of  the  spoon,  instead  of  the  latter  passmg  behmd  xt  it  vaU  be 
seen,  the  front  sm-face  of  the  lens  being  purposely  watched,  to  be  parsing 
downwards  ;  and  we  must  try  some  other  way,  sideways,  as  above  directed  or 
Ser  backwards,  and  not,  of  course,  push  on  the  instrument  so  .s  to  displace 
the  whole  lens  downwards.    The  piece  of  iris  excised  must  be  so  large  that 
what  is  left  does  not  become  compressed  between  the  spoon  and  the  cornea,  in 
the  removal  of  the  lens  ;  and  the  corneal  opening  must  be  so  large  that  not  much 
drac^-ins  is  required.    The  mam  body  of  the  eataractous  lens  being  extracted, 
theToMavity  of  the  posterior  capsule,  in  which  it  rested,  is  pressed  forwards  by 
the  vitreous  body  behind  it,  and  so,  if  any  fragments  of  opaque  len.s  be  on  it, 
they  are  presented  forwards  in  the  pupil,  and  a  spoon  may  be  employed  once 
or  twice  for  their  removal.    No  blood-clot,  or  any  lens-matter,  or,  of  course, 
the  edges  of  the  iridectomised  ii-is,  must  be  left  in  the  corneal  wound. 

Extraction  by  Von  Ghafb's  Method.— An  operation  for  hard  cataract  has 
been  introduced,  and  is  now  generaUy  practised,  by  Von  Grafe  of  Berlm.  He 
has  sought  to  do  away  with  the  necessity  for  the  introduction  of  any  traction- 
instrument  within  the  eye,  and,  excepting  in  some  cases,  he  does  not  now  use 
any  •  if  he  does,  in  any  case,  it  is  a  small  blimt  hook  instead  of  a  spoon.  He 
evLates  the  lens,  pressing  the  back  of  the  curette  against  the  sclerotic  margm 
ol  the  incision,  so  as  to  make  the  woimd  gape  there,  and  making  the  necessary 
counter-pressure  below  with  the  fixing  forceps.    He  makes  an  mdectomy,  and 
leaves  a  flap  of  conjunctiva  attached  to  the  corneal  flap  to  cover  the  mcision. 
Theincisionis  made  with  aknifeUke  a  sharp-pointed  tenotomy-knife,  by  puncture 
and  coimter-puncture,  of  perhaps  one-fourth  of  the  circle  o^'^^^f'^''^^^^^^^^ 
iunction.    The  capsule  is,  of  course,  lacerated  as  usual.    The  cortical  lens- 
matter  generaUy  remains  to  be  removed  after  the  nucleus  has  come  out  or  has  been 

removed  by  the  hook  placed  under  and  aroimd  it.  Von  Grafe  says  that  the 
advantages' are  the  following  :  1st,  the  incision  is  lineax  ;  ^^J^^^^^^^^^l 
which  the  coaptation  of  the  edges  of  the  wound  is  more  P/rf^^*  than  is  the 
lase  after  a  flap  incision,  and  there  is  less  risk  of  gapmg  of  the  wound  per- 
mitting loss  of  vitreous  humour  after  the  performance  of  the  operation  .  2nd,  it  is 
SxSeral,  passing  chiefly  thi-ough  a  vascular  texture  in  which  the  healmg  pro- 
ce^occi  more  rapidly  than  in  a  non-vascular  tissue  :  3rd,  the  nicision  may 
WewS  as  subconjimctival,  being  covered  by  a  flap  of  conj^ct^a  :  4th^^^^^ 
nortion  of  iris  is  removed,  and  thus  no  prolapse  of  ms  can  occui-,  and  the  ten 
den!rto  iri^c  inflammation  is  diminished  :  5th,  in  most  cases  no  instrument 
is  iSrodi^ed  t^ssist  the  evolution  of  the  lens,  and,  when  such  is  necessary^ 
a  CfmLely  is  employed;  and  6th,  the  after-treatment  is  of  short 

'  NtD^K-OPKKATioN.-This  is  the  method  to  be  1-ferrf  ^^^^^^^^ 
anv  aee  so  that  we  have  only  to  determine  which  is  a  soft  cataiact.  _  It  is  not 
Xen  fknd  but  as  "congenital"  cataract  or  in  traumatic  cases  m  y mmg 
;tons    Diabetic  cataracts  are  soft.    If  a  middle-aged  or  eldeiiy  person  h^^^^ 

S  cataract,  it  is  bluish-white,  rather  ^^^^^^^^  a  neeX^ 
and,  especiaUy,  it  is  not  at  all  amber-coloured.  If  m  any  ^^^^^^  ^^^^^^  ^i,, 
operation  be  necessary,  it  should  be  done  a  ' ,  J  ^^^^.^^^^^^^^  will  be 
sooner  after  the  commencement  of  the  cataract,  the  ^^lec^^'^^ 
absorbed  afterwards.  Infants,  unless  at  ^^^^^^^^f  J^X^ements  as  a 
should  be  operated  on,  or  their  eyes  get  wandering  ^^^^'^'^^^^  ^f 
confirmed  habit  in  after  life  ;  and  ^^^f  P^^'^^^^^^if  e^^  in  this  opera- 
BWoHen  lenses.    The  immediate  result  of  the  use  of  the  neecut  i 
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tion  is,  that  the  cataractotis  lens  becomes  very  much  increased  in  Inilk  by  the 
acbuission  of  the  aqueous  himiour  within  its  capsule. 

Operation— The  needles  used  should  he  very  fine,  and  should  not  let  the 
aqueous  htimoiu-  escape  beside  them.  The  pupil  is  to  be  dilated  vnth 
atropine.  Chlorofoim  is  hardly  necessary.  A  stop-speculum  is  inserted  between 
the  lids,  to  keep  them  apai-t,  and  fixed  in  position  ;  and  the  little  fold  of 
conjimctiva  and  subconjimctival  tissues  is  to  be  seized  with  the  toothed  forceps 
just  below  the  cornea  or  opposite  to  the  point  at  which  the  needle  is  to  be 
introduced,  as  may  be  most  convenient,  to  steady  the  eye.  The  needle,  in  the 
other  hand,  is  made  to  enter  the  anterior  chamber  through  the  cornea,  at  some 
part  near  the  margin,  wherever  it  may  seem  best,  probably  at  the  upper  and  outer 
pai't ;  it  must  not  be  passed  very  obliquely  through  the  coats  of  the  cornea,  or 
in  its  use  they  will  be  much  twisted;  The  point  is  then  carried  on  down  to  the 
centre  of  the  lens,  which  is  nearer  to  the  cornea  according  to  the  youth  of  the 
patient,  and  made  to  enter  its  substance  a  little  way,  and  the  capsule  is  torn 
open  by  moving  the  needle-point  in  various  directions  to  and  fro*  If  the 
operation  be  performed  for  the  first  time  in  .  a  very  young  patient^  the  lens  is 
readily  broken  up  superficially  and  not  extensively.  It  soon  afterwards  swells 
up  very  much,  and  therefore  but  little  should  -be  done.  If  the  needle  be 
passed  far  into  the  substance  of  the  lens  towards  the  nucleus,  it  will,  unless  the 
patient  be  very  young,  become  fixed  ia  the  denser  substance,  and  the  lens  will 
move  about  as  a  whole  on  the  needle.  If  the  patient  be  older,  or  has  been 
before  operated  on,  one  needle  will  not  freely  lacerate  the  anterior  capsule,  and 
two  may  be  required.  The  fixing  forceps  must  be  entrusted  to  an  assistant ;  or, 
one  needle  being  entered  some  distance  iu  the  anterior  chamber,  it  may  be  used^ 
the  patient  being  then  quiet,  for  an  instant,  as  a  fixing  point,  holding  the  eye 
forwards,  until  the  needle  iu  the  other  hand  has  been  also  entered,  and  then  the 
eye  is  perfectly  tmder  command.  If  one  needle  only  be  required  to  be  used,  it  is 
better  to  use  neither  speculum  nor  forceps,  but  the  fmgers  of  the  other  hand 
(Eig.  386)  instead  of  both,  unless  the  eye  be  small  and  deep  in  the  orbit.  If 
two  needles  are  to  be  used,  the  speculum  should  be  employed,  and  then, 
choosing  an  opportunity  when  the  eye  is  still,  one  needle,  and  then  quickly 
that  in  the  other  hand,  is  introduced  and  the  operation  completed  with  the  two 
needles,  opening  oxit  the  lens,  whilst  at  the  same  time  they  keep  the  eye 
steady. 

In  a  few  weeks,  more  or  lessj  the  lens-matter,  which  was  bulging,  no  longer 
protrudes;  the  surface  is  perhaps  rather  flattened,  and  the  situation  of  the 
opening  made  in  the  lens-capsule  is  somewhat  excavated.  The  needle  then 
may  be  used  again  ;  and  at  the  second  or  at  least  the  third  time  of  using  it, 
after  sufficient  intervals,  there  is  no  fear  of  the  remaining  lens-matter  swelling 
enough  to  bring  about  any  inflammation,  and  it  is  much  more  unlikely  now 
that  a  fragment  of  lens  should  be  detached  and  so  set  up  inflammation.  Hence 
the  needle  may  be  used  in  the  later  operations  more  and  more  freely  each  time. 
And  the  needle  must  be  employed  whenever  the  bulging  out  lens-matter  no  longer 
protrudes,  and  the  wound  in  the  lens-capsule  seems  to  be  a  little  excavated  ; 
for,  if  the  repetition  be  long  deferred,  the  lens-capsule  in  fr-ont  may  become  so 
tough  that  it  can  never  be  thoroughly  broken  up,  and  it  will  be  dra\m  in  at 
the  edges  of  the  surgical  wound,  enclosing  some  portions  of  white  opaque  lens- 
matter  which,  if  not  in  the  centre  so  as  to  obstruct  vision,  will  show  when  the 
pupU  is  large,  and  are  a  defect,  in  appearance,  in  the  good  result  to  be  expected 
by  timely  interference.  If  the  capside  be  toughened,  the  lens  wUl  perhaps 
move  about  on  the  end  of  the  needle  as  it  is  moved  about,  and  the  lens-capsule 
is  no  more  torn  open.    A  second  needle  must  then  be  introduced  from  the 
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opposite  side  of  the  cornea,  and  then  with,  it  the  lens  may  he  held  and 
steadied  while  the  needle  in  the  other  hand  tears  open  in  various  directions 
the  capsule,  and  breaks  up  the  lens-substance  freely  ;  or,  if  it  lie  very  tough, 
the  two  needles^  introduced  from  each  side  of  the  cornea,  and  meeting  at  the 
same  aperture  in  the  lens-capsuloj  have  their  points  separated,  so  as  to  make  a 
large  rent  in  it.  The  posterior  capsule  is  throughout  to  he  carefidly  preserved 
fi'om  any  accidental  woimd.  If  it  should  he  wounded,  whilst  the  lens  is  stiU 
bulky  and  softened,  and  it  let  the  vitreous  body  come  forward,  and  pro- 
trude in  the  midst  of  the  lens-matter,  the  vitreous  body  pushes  aside  the 
fragments  of  broken  up  lens  against  the  iris  and  ciliary  processes,  and  mechani- 
cally sets  up  inflammation,  which  commonly  ends  badly.  It  is  very  diflicult — 
if  not  impossible — to  remove  such  fragments  by  the  curette  or  the  syringe  with- 
out injuring  the  vitreous  body,  which  lies  in  the  way  ;  it  will,  however,  be  better 
to  lose  some  vitreous  humour  than  to  leave  much  lens-matter  pressing  upon 
the  iris,  &c.,  if  such  a  mishap  should  occur,  and  the  fi-agments  can  be  removed. 
In  ih.&  final  stage,  however,  of  keratonyxis  (as  the  operation  has  been  called), 
very  little  of  the  lens  being  left,  the  carefully  preserved  posterior  lens-capsule 
has  not  unfrequently  to  be  purposely  torn  open,  and  a  rent,  through  which  the 
vitreous  body  protrudes,  to  be  made  ;  for  small  opaque  fragments  often  remain 
upon  this  capsule,  after  most  of  the  lens  matter  has  been  removed  little  by 
little  ;  or  delicate  grey  webs  and  streaks  or  puckerings  appear  in  or  upon  it, 
visible,  perhaps^  only  by  use  of  the  oblique  iUumiaationj.  and  yet  interfering 
very  much  with  good  vision.  There  are  now  no  fragments  of  lens  to  be 
displaced  and  excite  iniiammation. 

In  old  peoplej  or  even  in  adults,  a  needle-operation  is  a  very  tedious  process. 
The  lens  matter,  though  swollen,  has  irregular  hard  margins,  and  wUl  very 
likely  set  up  inflammation  of  the  iris  and  ciliary  processes,  &c.  A  detached 
chip  of  the  hard  senile  cataract  wiU  be  very  likely  to  do  the  same  ;  and  elderly 
people  in  any  inflammation  of  the  eye  are  always  more  likely  from  their  age  to 
get  a  glaucomatous  complication  of  the  disease.  But  if  a  young  adult  have 
one  iiseful  eye,  a  cataract  in  the  other  may  be  got  rid  of  by  repeated  use  of  the 
needle,  doing  each  time  very  little  with  it ;  and  the  process,  tedious  as  it  is,  is 
safe  from  the  greater  risks  of  extraction  ;  and  the  inconvenience  of  the  delay,  in 
such  a  case,  will  not  be  felt. 

Suction-operation. — Fluid  cataracts  are  sometimes,  but  not  often,  foxmd, 
the  whole  contents  of  the  lens-capsule  being  evacuated  into  the  anterior 
chamber  when  the  capsule  is  torn  open  with  a  needle.  They  occur,  perhaps, 
in  young  adults  for  whom  we  should  use  the  needle.  They  look  like  soft 
cataracts ;  and  they  can  hardly  or  unfrequently  be  distinguished  from 
ordinary  soft  cataracts,  besides  that  from  their  rarity  they  are  not  ex- 
pected. They  appear  of  a  uniform  colour.  Somewhat  like  them  sui-gically 
are  the  cataracts  of  diabetic  patients,  though  these  latter  are  not  fluid, 
only  very  soft,  so  that,  after  the  needle  has  been  used,  although  the 
patient  be  middle  aged,  the  whole  of  the  lens  is  mixed  up  in  the  aqueous 
humour,  and  can  be,  and  indeed  it  must  be,  removed  forthmth.  In  this  I  am 
speaking  of  my  recent  experience,  in  which  I  have  had  a  succession  of  cases  of 
diabetic  cataract,  all  alike,  and  aU  successfully  treated  as  described  below.  I 
do  not  say  that  aU  diabetic  cataracts  must  be  like  those  to  which  I  refer : 
they  were  of  a  bluish  milky  colour,  very  lai-ge,  apparently  pressing  forwards 
the  iris,  with  some  broad,  convergent,  indistinctly  glistening  strite  anteriorly, 
rather  lighter  in  colour  than  the  body  of  the  lens  itself.  The  syrmge  is  also 
available  in  the  cases  of  wounds  of  the  lens  in  children  or  young  adults,  m 
which,  soon  after  the  injury  (or  a  first  needle-operation),  in  a  week  or  there- 
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aliouts,  the  whole  lens  is  much  swollen  altogether,  and  in  cases  where,  by  a 
subsequent  neecUe-operation,  it  has  been  completely  broken  up  and  has 
become  imiformly  swollen  and  diffluent.  The  operation  is  a  very  admirable 
one,  and,  if  practised  carefully  in  the  abovfr-mentioned  cases,  it  deserves  more 
consideration  than  it  has  obtained.  Diffluent  lenses  used  to  be  evacuated  by 
the  cui-ette  ;  a  sufficiently  large  opening  having  been  made  with  a  broad  needle, 
the  curette  was  inti-oduced  into  tlie  anterior  chamber,  and  a  gush  of  the  aqueous 
humour  and  lens-matter  took  place,  and  then,  by  various  little  movements  to 
and  fi-o,  a  little  more  of  the  lens-matter  was  made  to  flow  along  the  groove  of 
the  instrument.  Now,  in  sxich  a  case,  by  using  the  syringe,  with  the  end  like 
that  of  a  curette,,  but  made  tubidar,  keeping  the  point  of  it  in.  the  posterior 
aqueous  chamber,  and  the  orifice  being  forwards,  we  can,  without  any  move- 
ments endangering  the  iris,  suck  out  the  whole  of  the  diffluent  lens-matter. 
The  corneal  opening  is  made  with  a  broad  needle,  which  should  be  made  to 
enter  also  the  lens  and  lacerate  the  capsule.  It  should  be  large  enough 
easily  to  admit  the  suction-curette  ;  and  the  point  of  this,  when  once  intro- 
duced, should  be  brought  into  the  centre  of  the  pupillary  area,  and  then  carried 
back  until  it  is  in  contact  with  the  posterior  lens-capsule.  When  there,  the  point 
should  not  he  moved  about,  or  it  may  draw  in  the  iris,  or,  afterwai'ds  the  cornea, 
with  the  lens  matter,  or  bruise  the  iris.  The  patient  being  recumbent,  and  the 
point  of  the  instnunent  kept  well  back  in  the  posterior  aqueous  chamber,  in 
the  hollow  of  the  posterior  capsule,  all  the  diffluent  lens-matter  will  fall  towards 
the  orifice  and  be  drawn  in  succession  into  the  syringe.  If,  in  a  case  of  a 
traumatic  or  surgical  traumatic  cataract,  the  Surgeon  cannot  be  sure  that  it  is 
well  dissolved  in  the  aqueous  humour,  after  a  lapse  of  time  amply  sufficient 
according  to  the  age  of  the  patient  (the  older  the  patient,  the  slower  is  the 
cataract  in  becoming  dissolved  in  the  aqueous  humour),  it  will  be  better  to 
defer  the  use  of  the  syringe  until  some  evidence  of  irritation,  redness  in  the 
ciliary  region,  &c.,  shows  itself.  In  no  case  would  it  be  necessary  to  wait  more 
than  a  week  or  ten  days ;  but,  if  the  lens-matter  be  imperfectly  dissolved, 
some  fragments  clog  the  small  tube  of  the  syringe,  and  then  it  is  necessary 
to  remove  the  instrument  from  the  eye,  and  reverse  the  action  of  the  piston 
so  as  to  force  out  the  fragment  causing  the  obstruction  in  the  tube  of  the 
syringe.  This  necessitates  the  introduction  and  reintroduction  and  various 
movements  of  the  syringe,  almost  as  much  as  used  to  be  required  with  the 
old  curette  in  the  anterior  chamber. 

The  suction-curette  is  invaluable,  especially  for  the  total  removal  of  the 
whole  lens  at  once,  without  any  previous  needle-operation,  by  a  very  small 
opening  in  the  cornea,  in  diabetic  and  other  exceptional  cases  of  cataract ; 
and  next  in  those  in  which  the  preliminary  operation  (or  an  accidental 
wounding  of  the  lens)  has,  after  a  while,  made  it  possible  and  desirable 
thus  to  remove  the  lens  in  a  larger  number  of  cases  ;  for,  with  the  suction- 
curette,  the  corneal  opening  need  be  only  very  small,  and  the  parts  concerned 
little  disturbed.  It  is  also,  in  different  cases,  sometimes  useful  in  other 
operations  for  cataract,  in  cases  where  the  old-fashioned  open  curette  would 
have  been  used,  so  as  to  employ  suction-power  instead  of  traction,  &c.  Whenever 
a  cataract  has  been  removed  by  flap  extraction  or  smaller  corneal  section,  and 
soft  cortical  matter  and  shreds  of  lens-capsule  remain,  less  injury  to  the  parts 
is  probably  done  by  use  of  the  suction- curette  than  by  the  old  curette  or  other 
traction  instrument ;  but  the  latter  must  be  iised  in  many  cases  when  the  cortical 
matter,  &c.,  is  not  very  soft,  and  the  suction-ciirettc  becomes  clogged.  As  to 
the  shreds  of  lens-capsule  and  lens-7natter  involved,  the  grooved  curette  cannot 
Iiossibly  remove  Ihcm,  and  considerable  fragments  of  lens-matter  cannot  be 
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removed  witli  eitlier  tlie  suction  or  the  grooved  curette,  so  readily  as  with  a  scoop. 
The  grooved  curette  acted  best  when,  with  the  fii'st  gush  of  aqueous  humour 
along  its  groove,  the  opi^ortunity  was  taken  to  let  pass  along  with  the  aqueous 
humour  as  much  as  possible  of  the  diffluent  lens.  Now,  with  tlue  suction- 
curette  there  is  no  voluntary  gush  along  the  tube  of  the  instrument  when  it  is 
introducecl,  only  beside  it  perhaps,  and  the  space  beside  it  is  not  large  enough 
to  let  pass  any  but  the  smallest  fragments  that  may  come  in  the  way  ;  so,  not  to 
lose  the  best  opportunity,  tlie  ntilural  force  of  expulsion  and  the  greater 
quantity  of  fluid  contents,  we  must  begin  to  employ  the  suction-power  as 
soon  as  j)ossible  after  we  have  entered  the  suction-curette  in  the  anterior 
chamber,  or  the  aqueous  humour  without  the  lens-matter  may  be  running  to 
waste. 

EXTIRPATION  OF  THE  EJEBALL. 
If  an  eye  be  rendered  useless,  especially  if  in  consequence  of  some  former 
injury,  it  is  probably  best  to  remove  it  ;  certainly  if  any  irritation  or  inflam- 
mation exist  in  the  other  eye,  or  if.  it  be  unsightly,  or  if  there  be  any  foreign 
body  remaining  within  it,  or  the  patient  be  one  who  cannot  probably,  at  a  future 
time,  at  once  obtain  good  advice  when  sympathetic  irritation  may  have  arisen. 
In  the  latter  case,  that  of  the  labouring  man  or  of  the  needle-woman,  the  sight  of 
the  seeing  eye  wiU  be  secured  ;  and,  then,  even  if  the  patient  cannot  afford  an 
artificial  eye  for  the  future,  the  deformity  of  a  vacant  palpebral  aperture  is 
comparatively  of  very  little  importance.    But  if,  when  the  least  occasion  may 
arise,  the  patient  be  in  the  way  of  good  advice  and  be  didy  convinced  of  the 
importance  of  not  neglectmg  any  trifiing  and  transitory  pains  and  obscurations 
in  the  sound  eye,  and  the  one  lost  be  also  in  appearance  an  eye,  it  may  be 
left.    In  some  cases,  that  are  not  urgent,  the  value  of  appearances  may  turn 
the  scale  in  determining  whether  or  not  to  recommend  extirpation.  The 
probability  of  much  pain  to  be  experienced  in  a  disorganised  globe  would 
decide  the  question  in  favour  of  the  operation.    And,  whenever  it  is  to  be 
recommended,  it  must  be  strenuously  urged  ;  and,  if  it  be  not  adopted,  the 
responsibility  of  the  decision  must  be  plainly  made  to  rest  with  the  patient. 
Sympathetic  irritation  in  a  blind  eye  may  be  aUayed,  but  the  sympathetic 
inflammation,  following  the  loss  of  an  eye  for  practical  purposes,  by  old 
injury  or  deep-seated  inflaniniation,  is  the  most  terrible  and  intractable  and 
destructive  with  which  we  are  acquainted.  And  if  it  be  subdued,  it  will  recur  : 
each  time  with  some  more  impainnent  of  vision  afterwards.    An  eye  totally 
blind  wHl  never  see  again.  And,  mth  a  good  artificial  eye  adapted,  the  deformity 
of  the  extirpation  will  not  be  much. 

The  Operation  is  thus  done.  When  the  patient  is  under  the  influence  of  an 
anJBsthetic,  a  (spring)  wire  speculum  is  inserted  between  the  lids  to  keep  theln 
open  ;  the  conjunctiva  is  seized  with  toothed  forceps,  at  any  part  near  the 
margin  of  the  cornea,  and  a  smaU  opening  made  in  it  with  rather  blunt-pomted 
scissors.  In  the  next  place,  the  conjunctiva  is  to  be  divided  aU  around  the 
cornea.  Tliis  may  be  done  by  inserting  one  blade  of  the  scissors  beneath  the 
conjunctiva  where  it  has  been  opened,  and  with  the  forceps  dra^^ang  the  globe 
one  way  or  the  other,  as  may  be  most  convenient  ;  or,  with  it,  seizing  the  con- 
jimctiva  at  the  part  to  be  next  cut  through,  if  it  be  too  closely  adlierent  to  the  sub- 
jacent part  to  allow  of  the  passage  of  the  point  of  the  scissors.  Or  the  sti-abismus- 
hook  (Fig.  384  (Z),  inserted  at  the  opening  made  in  the  conjunctiva,  may  be 
carried  round  the  cornea,  and  the  conjunctiva,  raised  a  little  m  this  way ,  may  be 
conveniently  cut  through.  AVhen  the  circular  incision  of  the  mucous  mem- 
brane is  completed,  the  subconjimctival  tissues,  seized  at  diflei-ent  pails  m  the 
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wound,  are  cut  thi-ough  wth  the  scissors,  tlie  points  being  directed  backwards 
and  kept  as  closely  as  possible  to  the  globe.  An  opening  still  deeper,  close  to 
the  globe,  in  some  pai-t  of  the  circumference  of  the  wound,  is  made  with  the 
scissoi-s,  and  then  the  strabismus-hook  is  passed  beneath  the  tendon  of  one  or 
other  of  the  rectus  muscles,  which  is  divided,  and  so  are  then  the  other  tendons 
in  succession  and  other  intervening  parts  close  to  and  connected  with  the 
globe.  The  tendons  of  the  oblique  muscles  being  dii-ected  to  the  temporal 
side  to  be  inserted,  the  hook  must  be  directed  outwards  and  kept  very 
close  to  the  globe  to  secure  them.  But  only  the  fom-  rectus  muscles  are 
genei-ally  worth  a  separate  search.  All  the  tendons  being  cut  through,  the 
divided  ocular  insertion  of  the  internal  rectus  is  seized  with  the  forceps  and  the 
eye  drawn  outwards  ;  a  pair  of  scissors  ciu-ved  on  the  flat  (Fig.  384,  e)  is  carried 
down  beside  the  globe  on  the  nasal  side,  as,  on  this  side,  the  optic  nerve  is 
most  easily  reached  ;  the  scissors  are  opened  a  little  and  advanced,  and  the 
nei-ve  is  at  one  stroke  divided.  The  globe  now  generally  comes  forward 
suddenly.  It  is  drawn  forward  by  holding  it  at  the  point  of  insertion  of  one 
of  the  rectiTS  muscles  or  wherever  it  may  be  secured  conveniently,  and  any 
remaining  adherent  soft  parts  are  divided,  always  of  course  as  before,  close 
to  the  globe.  Dixon  finds  it  convenient  to  leave  the  insertion  of  the 
internal  rectus  muscle  to  be  at  last  divided  after  all  the  other  muscles  have 
been  cut  through,  and  the  optic  nerve  also.  Sometimes,  if  the  globe  be 
staphylomatous  or  enlarged,  so  that  after  the  division  of  the  rectus  tendons 
it  is  difficult  to  reach  further  back  with  two  instruments  within  the  com- 
paratively small  palpebral  aperture,  it  is  convenient  then  to  remove  the 
spring-speculum,  and  with  the  points  of  the  fingers  within  the  two 
lids  to  force  them  backwards,  so  that  the  eye  comes  to  stand  out  in  front  of 
the  lids  ;  and  this  being  done,  the  optic  nerve  may  be  easily  reached  with  the 
scissors  and  divided,  and  the  remaining  soft  parts  dissected  from  the  globe.  Or 
it  may  even  be  necessary  to  enlarge  the  palpebral  aperture  at  the  outer 
canthus,  or  to  evacute  some  of  the  fluid  contents  of  the  eye.  After  the  four  rectus 
tendons  have  been  divided  in  this  operation,  the  removal  of  the  globe  shordd 
be  completed  as  qruckly  as  may  be,  to  prevent  loss  of  blood,  or  its  being 
extensively  effused  in  the  orbital  and  palpebral  areolar  tissue  ;  for,  if  the  latter 
takes  place  it  is  so  much  the  more  difficult  to  reach  the  deeper  surroimding 
parts  to  divide  them,  and  the  wound  is  longer  in  healing,  and  the  lids  of  the 
patient  are  for  so  much  the  longer  time  discoloured  afterwards.  Hence  we 
must  stop  the  bleeding  as  soon  as  possible  after  the  globe  is  removed  from  the 
orbit.  The  most  effectual  way  is,  perhaps,  the  speculum  being  still  within  the 
Kds,  or  reintroduced,  to  have  a  basin  of  cold  water  brought,  and  a  sponge  full 
of  it  held  at  some  height,  so  that  the  water  falls  from  it  in  a  continuous  stream 
and  with  some  force  into  the  vacant  orbital  space,  a  large  empty  sponge  being 
also  placed  against  the  temple  of  the  side  of  the  extirpation  to  receive  the 
flow  of  water.  It  should  be  continued  until  the  oozing  of  blood  from  between 
the  lids  has  ceased.  Then  a  small  round  empty  sponge,  compressed  to  make 
it  go  between  the  lids  and  a  little  way  into  the  orbital  space,  is  placed  there, 
and  confined  very  closely  with  a  bit  of  cotton  bandage,  tied  tightly  roimd 
the  head,  the  knot  over  the  sponge,  and  this  should  be  left  so  for  six 
hours.  It  then  may  be  removed,  and  simple  water-dressings  applied 
until  the  wound  is  healed.  When  this  is  complete,  if  a  glass  eye  is  to  be 
worn,  it  should  be  adapted  at  once,  for  after  a  time  the  lids,  left  un- 
supported, will  not  contain  one  of  full  size,  and  the  parts  will  less  readily 
accommodate  themselves  to  the  new  state  of  things,  the  puncta  are  misplaced, 
and  the  lashes  inverted  and  a  source  of  irritation.    The  soft  parts,  including 
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the  muscles  that  surrounded  the  eye,  removed,  will  form  a  cushion  on  which  the 
artificial  eye  rests,  and  some  little  power  of  motion  will  thus  he. given  to  it  ; 

 less  of  course  than  after  the  operation,  next  to  he  described,  of  abscission,  or 

than  in  those  cases  in  which,  generally  in  former  times,  an  artificial  eye  was 
employed,  those,  namely,  in  which  the  stump  of  an  eye,  lost  accidentally  or  by 
the  ill-result  of  some  surgical  operation,  was  left  and  was  suffered  to  remain 
behind  the  lids. 

As  to  the  old  operation  for  extii-pation  of  the  globe,  in  which  a  great  part 
of  all  of  the  surroimding  contents  of  the  orbit  were,  with  it,  removed  with 
a  large  knife,  it  is  never  necessary,  and  therefore  it  is  never  done  by  able 
Surgeons,  except  in  cases  in  which  a  malignant  groAvth  has  penetrated  the 
coats  of  the  eye,  and  extended  more  or  less  into  the  soft  parts  around.  Then 
these  parts  may  be  widely  cut  away,  when  the  globe  is  excised,  with  a  knife 
or  scissors,  as  may  be  most  convenient. 

Abscission. — A  few  years  ago  this  operation  was  much  more  in  use  than  it 
now  is.  It  is  applicable  to  cases  in  which  there  is  no  essential  pain,  in  which  the 
disease,  staphyloma  cornea  generally,  is  confined  to  the  front  of  the  globe,  so 
that,  by  this  operation,  at  least  probably  and  mainly,  aU  the  parts  diseased  may 
be  removed.  But  there  are  many  cases  in  which  abscission  or  excision,  one  or 
the  other,  is  called  for  ;  and  in  these  cases,  generally,  excision  is  now  thought 
advisable.  In  the  cases  of  great  staphyloma  corueaa,  the  deeper  parts  are  only 
comparatively  soimd,  and,  after  abscission,  the  stump  made  by  the  operation, 
though  one  is  very  careful  to  remove  tire  ciliary  body  and  lens,  does  not  seem 
to  be  unlike  some  of  the  accidentally  wounded  and  shrimken  globes  that  always 
must  be  excised  when  the  occasion  arises.  The  cases  of  corneal  staphyloma 
are  generally  those  of  young  persons,  to  whom  their  personal  appearance  is 
more  important  than  to  those  more  advanced  in  years.  The  stump  of  an  eye 
left,  if  it  can  be  so  made  useful,  is  a  much  better  foimdation  for  an  artificial 
eye  to  be  worn  upon,  than  is  the  cushion  only  of  the  soft  parts  left  by  excision, 
and  the  ocular  muscles  have  a  definite  insertion.  The  healing  of  an  abscissed 
globe  is  tedious,  and  perhaps  painful  ;  whereas  tbere  is  no  trouble  or  anxiety 
whatever  about  the  healing  after  the  excision  of  an  eye.  But  few  comparatively 
of  our  hospital  patients  will  or  can  have  the  opportunity  in  future  years  of  con- 
tinuing to  provide  themselves  with  an  artificial  eye,  every  year  or  two  when  a 
new  one  is  required.  And  it  is  absurd  to  do  an  abscission  in  any  case  unless 
the  patient  intends  to  wear  a  glass  eye ;  he  had  much  better  have  the  oflending 
globe  removed  at  once  and  altogether. 

Operation. — An  incision,  oval  horizontally,  through  the  sclerotic  and  other  coats 
of  the  eye,  is  made  to  enclose  the  cornea,  ciliary  body,  and  lens,  all  of  which 
are  removed  together.  Sutures  may  or  may  not  be  used  to  draw  the  sides  of 
the  gap  together,  from  above  and  below,  to  retain  better  the  vitreous  body,  to 
hasten  the  time  of  healing,  and  leave  a  better  shaped  stump  and  smaller  scar. 
But  the  sutures  sometimes  give  much  pain  and  keep  up  inflammatorj-  sjonp- 
toms  during  the  protracted  healing.  Supposing  they  ar-e  employed,  three  or  four 
stout  and  semicircular  ciu-ved  needles,  each  with  a  silver-wire  or  black  silk 
thread,  are  inserted  in  a  row  above  the  cornea,  at  about  half  an  inch  from  tlie 
corneal  margin.  These  are  respectively  carried  at  some  distance  behind  the 
ciliary  body  and  lens,  and  brought  out  below  the  cornea  at  about  as  for  from 
the  corneal  margin  as  they  were  wlien  introduced.  Then  a  puncture  is  made 
with  a  pointed  knife  tlirough  the  coats  of  the  eye  at  about  half  an  inch 
external  to  the  margin  of  the  cornea,  and  by  it  one  blade  of  a  blunt-pomted 
scissors  is  introduced,  and  so  an  oval  piece  of  sclerotic,  including  tlie  cornea, 
&c.,  is  removed  altogether,  and  just  within  the  points  at  which,  above  and 
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Lelow,  the  needles  traverse  the  sclerotic.  Then  the  needles  are  drawn 
through,  and  the  siitiires  are  tied  in  knots  each  to  each. 


THE  OPHTHALMOSCOPE. 

The  use  of  the  ophthalmoscope,  in  a  surgical  point  of  view,  has  been  alluded 
to  (p.  300,  et  seq.). 

Fig.  391  represents  the  way  in  which  I  recommend  the  instrument  to  he  used. 
The  patient  rests  and  steadies  his  head  against  a  high  upright  backed  chair. 
("  Ophthalmic  Hospital  Eeports,"  vol.  iii.  p.  64),  and  the  observer  standing  before 
him,  can  easily  move  his  head,  not  only  from  side  to  side,  as  when  he  is  seated 
in  the  way  usually  recommended,  but  he  can  as  easily  look  from  above  or 
below  ;  and  this  is  more  convenient,  as  he  can  more  easily  command  his  own 
movements  than  those  of  the  patient's  eyes.  The  best  common  ophthalmoscope 
is  Liebreich's.    It  has  a  small  poKshed,  slightly  concave  metal  mirror,  reflect- 


ing. 3yl.— Use  of  the  Ophtlaulmosoope. 

ing  enough  light,  but  less  of  course  than  a  silvered  glass  mirror,  wliich  more- 
over is  usuaUy  made  larger.  The  sUver  plate  has  a  rather  small  central 
aperture,  which  is  well  defined  as  compared  with  that  bored  through  the 
thickness  of  the  glass  plate.  The  mirror  is  framed  and  backed  in  thin° brass, 
painted  black.  A  short  black  handle  is  appended,  and  to  one  side  of  the  frame 
is  a  clip,  to  hold  behind  the  hole  in  the  instrument  one  of  various  small 
lenses,  which  are  supplied  with  the  ophthalmoscope.  This  clip  is  hinged 
80  that  the  lens  contained  by  it  can  be  turned  aside  when  it  is  not  required 
to  be  used.  The  mirror  is  held,  as  in  the  figure,  to  the  right  eye,  to  e.vamine 
the  right  eye  of  the  patient,  and  vice  versd,  with  the  handle  horizontal  the 
little  finger  extended  for  the  patient  to  look  at,  which  if  he  does  tlien  the 
observer  (unless  also  the  eye  that  is  being  examined  is  squinting)  has  in  view 
the  optic  nerve  entrance  in  the  fundus  of  the  eye.    And  tlifs  is  tlie  best 
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starting  point,  although  the  rest  of  the  deeper  parts  of  the  eye  remain  to  he 
examined.  It  is  best  to  begin  the  use  of  the  ophthalmoscope  in  the  normal 
eye  (the  pupil  dilated  with  atropine)  of  a  young  person  of  fair  complexion. 
First  a  reddish  glare  is  seen,  and  tliis  is  lighter  at  the  optic  nerve  entrance. 
Then  in  order  to  perceive  the  details  of  the  fundus,  the  lens,  held  in  the 
free  hand  of  the  observer,  is  brought  before  the  eye  that  is  examined  at  a 
distance  of  a  few  inches,  and  moved  all  ways  in  the  line  of  the  reflected  light 
of  the  fundus,  r;ntil  the  best  image  is  obtained.  This  hand  may  be  steadied 
against  the  cheek  of  the  patient.  This  mode  of  ophthalmoscopic  examination 
is  the  "indirect,"  (inverted  image).  It  is  that  usually  employed.  Some 
practice  vnth.  the  ophthalmoscope  is  necessary  before  proceeding  to  examine  the 
deep-seated  morbid  appearances  withia  the  eye. 

With  the  ophthalmoscope  I  have,  more  than  once,  detected  a  lens  or  cata- 
ract dislocated  by  a  blow  into  the  vitreou'6  chamber,  and  lying  at  the  bottom  of 
that  space,  and  gravitating  perhaps  to  either  side.  Operation  follows,  of  course, 
in  this  case  the  diagnosis  afforded  by  the  ophthalmoscope.    Dixon  ("  Ophthal- 
mic Hospital  Reports,"  vol.  i.  pp.  280-5)  reports  a  case  in  which  he  discovered 
by  the  use  of  the  ophthahnoscope,  in  the  ordinary  way,  a  foreign  body  (a  chip 
of  metal)  entangled  in  some  remains  of  blood-clot  hanging  in  the  vitreous 
chamber.    Thus  aided,  and  having  perfectly  satisfied  himseK  of  the  exact  posi- 
tion of  the  foreign  body,  he  made  an  opening  through  the  sclerotic  at  a  point 
opposite  to  that  at  which  it  was  suspended,  and  succeeded  in  removing  it  with 
forceps.    Also  it  is  indispensable,  previously,  in  operations  for  evacuating 
the  fluid  of  detached  retina.     Bader  uses  it,  indeed,  whilst  he  is  actually 
operating.   That  is  to  say,  he  passes  a  long  needle  in  through  the  sclerotic,  &c., 
at  a  point  opposite  to  the  most  prominent  part  of  the  detached  retina,  and, 
looking  through  the  ophthalmoscope,  he  makes  the  needle  enter  this  promi- 
nence ;  then  he  gives  to  an  assistant  the  ophthalmoscope,  to  direct  the  light  into 
the  eye ;  then  he  passes  a  second  similar  needle,  also  through  the  sclerotic,  at  a 
third  of  an  inch  from  the  first,  and,  not  passing  it  fui-ther  in  than  the  first,  he 
directs  it  to  the  same  spot,  so  that  it  may  also  enter  the  detached  retina  ;  and 
he  makes  them  touch.    Finally,  by  approximating  the  handles,  without  any 
other  change  of  position  of  the  two  needles,  he  makes  the  rent  in  the  retina. 
To  be  sure  that  this  is  done,  he  withdraws  now  the  second  needle,  and  examines 
the  fundus  again  with  the  ophthalmoscope  himself,  to  see  if  the  subretinal 
fluid  has  entered  the  vitreous  chamber,  to  see  the  rent  if  possible,  or  some  evi- 
dence of  the  success  of  the  operation.    If  there  be  none,  he  re-introduces  the 
second  needle,  to  repeat  the  operation. 
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DISEASES  OF  THE  JAWS  AND  THEIR  APPENDAGES. 


DISEASES  OF  THE  GUMS  AND  ALVEOLAR  PROCESSES. 

Abscess  of  the  Gums  is  of  very  fi-eqiient  occurrence,  from  the  irritation  of 
decayed  teeth.  Here  a  fi-ee  and  early  incision  should  be  made  ;  which,  by 
giving  exit  to  the  pus,  will  afford  immediate  relief. 

Spongy  and  Sloughy  Ulceration  of  the  Gums,  will  occur  as  the  result  of 
constitutional  cachexy  induced  in  any  way — by  mercurj^,  malaria,  syphilis,  &c. 
It  is  best  treated  by  tonics,  in  conjimction  with  the  chlorate  of  potass  and 
mineral  acids  internally.  If  it  spread  actively,  escharotics,  such  as  hydro- 
chloric acid  or  creasote,  may  be  advantageously  applied.  If  it  do  not  make 
much  progress,  a  solution  of  nitrate  of  silver,  with  chlorinated  or  tannin  gargles, 
will  be  useful. 

Simple  Hypertrophy  of  the  Gums,  in  the  foi-m  of  a  pendulous  fringed  out- 
growth overlapping  the  teeth  back  and  front  is  occasionally  met  with  in  young 
children.  Such  a  growth  requires  to  be  freely  removed  with  scalpel  or 
scissors.  In  a  case  of  this  kind  under  my  care,  it  was  foimd  to  consist  of  the 
ordinary  structure  of  which  the  gums  are  composed,  with  a  fine  fibrous  stroma 
containing  much  gland-tissue  ;  the  papillae  on  the  surface  were  very  large,  and 
covered  by  unusually  thick  epitheliimi. 

Epulis  is  a  tumour  springing  from  the  periosteum  and  edge  of  the  alveolus, 
and  implicating  the  osseous  walls  :  it  grows  up  between  and  loosens  the  neigh- 
bouring teeth,  which  it  displaces  and  envelopes  in  its  structure.  It  is  of  two 
kinds  ;  simple  and  malignant.  The  Simple  Epulis  is  a  fibrous  tumour  ;  the 
Malignant  is  usually  myeloid — if  the  term  "  malignant "  can  be  applied  to  that 
form  of  tumour  ;  but  it  is  also  occasionally  cancerous. 

Epulis  is  most  frequently  met  with  in  the  lower  jaw  (Fig.  392).  I  have,  how- 
ever, seen  several  instances  of  it  springing  from 
the  alveolus  of  the  upper  jaw  (Fig.  393).  It 
appears  chiefly  to  be  occasioned  by  the  irritation 
of  decayed  stumps,  and  hence  is  more  freqtiently 

met  with  in  connection 
with  the  molar  than 
with  the  incisor  teeth. 
Although  this  disease 
has  occasionally  been 
met  with  in  children, 
it  seldom  occurs  before 
j^^n^tj^Sl^^X  the  adult  age,  and  then 
-*  may  be  developed  at 

any — even  up  to  an  ad- 
vanced— period  of  life. 

It   is    seen   then  as 

«•.  r       1        Fig.  393.— Epulis  of  Upper  Jaw 

often    among    females  hanging  down  so  as  to  overlap  the 

as  males.    A  fibrous 
epulis  appears  as  a  red,  smooth,  and  lobulated  tumour,  at  first  hard  and  semi- 
elastic,  like  the  ordinary  structure  of  the  gum,  but  after  a  time  softening  by 


Fig.  392.— Epulis  of  Lower 
Jaw. 
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disintegration,  and  ulcerating  on  the  sm-laee,  with  a  purulent  or  sanious  dis- 
charge. The  fibrous  variety  appears  simply  to  be  a  cLrcurascribed  and  rapidly 
growing  hypertrophy  of  the  gum. 

Treatment. — The  treatment  of  epulis  consists  in  the  removal  of  the  whole  of 
the  mass  and  of  that  portion  of  the  alveolus  from  which  it  springs.    As  it 
evinces  a  great  tendency  to  reproduction,  it  must  not  simply  be  shaved  off 
the  bones,  but  a  portion  of  the  osseous  structure  must  be  removed  as  well ; 
unless  this  point  be  attended  to,  the  growth  will  to  a  certainty  be  reproduced. 
In  all  ordinary  cases  of  simple  epulis,  the  removal  may  be  done  from  the 
inside  of  the  mouth  without  the  necessity  of  making  any  incisions  through 
the  cheek.    In  very  large  masses  of  epulis,  more  particularly  of  the  myeloid 
variety,  and  extending  towards  the  ramus,  it  may  be  necessary  either  to  carry 
an  incision  from  the  angle  of  the  mouth  downwards  and  outwards,  or  to 
dissect  up  the  cheek  from  the  bone,  and  thus  expose  the  disease  fully.  In 
performing  the  operation,  the  first  thing  to  be  done  is  to  extract  a  tooth 
contiguous  to  and  on  each  side  of  the  tumour  ;  a  cut  must  then  be  made 
with  a  saw  through  the  alveoli  of  the  teeth  that  have  been  removed,  downi 
to  a  level  with  the  base  of  the  growth.    In  doing  this,  care  must  be  taken 
not  to  cut  too  near  the  remaining  teeth,  lest  the  alveoli  be  opened  and  their 
support  lost.    If  the  tumour  be  large,  it  may  be  necessary  to  saw  deeply  ;  but 
the  base  of  the  lower  jaw  should,  whenever  practicable,  be  left  intact,  the  whole 
of  its  substance  not  beiug  sawn  through,  so  that,  though  a  considerable  portion 
of  bone  be  removed,  yet  the  length  of  the  jaw  may  be  preserved.    For  this 
purpose  Hey^s  saw  should  not  be  used,  as  it  is  a  niggling  instrument,  diffi- 
cult to  manage  in  this  situation ;  but  a  straight  and  stiff-backed  saw,  vnth. 
as  deep  a  blade  as  the  mouth  will  conveniently  admit,  will  be  found  most 
useful  (Fig.  276).    The  epulis,  included  between  two  vertical  cuts,  may  now,  if 
small,  be  removed  with  cross-cutting  forceps,  and  the  bleeding  stopped  by 
placing  a  plug  in  the  wound  and  compressing  it  against  the  teeth  of  the  upper 
jaw  by  means  of  a  bandage  passed  under  the  chin.    If  the  epulis  be  large,  a 
horizontal  cut  should  be  made  along  the  bone  about  midway  between  the 
alveolus  and  the  base,  by  means  of  a  Hey's  saw ;  and,  after  the  bone  has 
been  penetrated  to  a  sufficient  depth,  the  blade  of  the  cross-cutting  forceps 
may  be  fixed  in  this  cut,  and  the  diseased  part  then  removed.    Should  there 
be  a  spouting  dental  artery,  it  may  be  necessary  to  apply  a  red-hot  wire,  or 
the  perchloride  of  iron,  in  order  to  arrest  its  bleeding.    The  cut  surface  -will 
speedily  granulate  ;  and  the  cavity  fiUs  up  with  fibrous  tissue.    The  operation 
for  the  removal  of  epidis  is  a  very  safe  one.     Of  28  cases  collected  by 
Hutchinson  from  dift'erent  London  Hospitals,  one  was  fatal;  and  that  one 
from  pysemia. 

Malignant  Epulis. — Cancerous  ulcers  and  fmigous  fibro-plastic  growths  from 
the  alveolar  processes,  malignant  epulis,  as  they  are  called,  occur  in  the  same 
way  as  the  last ;  but  they  are  soft,  purplish,  very  vascular,  grow  rapidly, 
and  are  speedily  reproduced  after  removal;  they  principally,  so  far  as  my 
observation  goes,  occur  in  males  advanced  in  life.  The  same  operation  requires 
to  be  practised  for  these  diseases  as  for  the  simple  epulis ;  and,  as  there  is 
usually  much  haemorrhage  following  their  removal,  a  red-hot  iron  must  be 
applied  to  the  bleeding  surface.  If  a  malignant  epulis  be  of  very  large  size,  it 
may  be  necessary  to  remove  a  portion  of  the  whole  thiclaiess  of  the  bone, 
through  an  external  incision,  as  will  be  described  in  the  section  on  Excision  of 
the  Lower  Jaw  (p.  335). 

Necrosis  of  the  Jaws  is  commonly  the  efiect  of  blows,  of  sfdivation  by 
mercury,  of  sy]Dhilis,  of  fever,  or  of  exposure  to  the  fumes  of  phosphorus.  I 
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have,  however,  seen  the  disease  occivr  idiopathically  in  otherwise  healthy  sub- 
jects, without  any  assignable  cause.  In  this  way  I  have  seen  the  whole  of  the 
alveolai-  process  of  the  upper  jaw  exfoliate  in  a  young  lady,  otherwise  perfectly 
healthy ;  and  I  have  several  times  had  occasion  to  remove  large  portions  of  the 
lower  jaw— in  one  case  more  than  half  of  the  bone— for  necrosis  that  was  not 
referrible  to  any  of  the  causes  mentioned  above,  or  indeed  to  any  assignable 
reason.  The  disease  begins  with,  deeply  seated  pain  resembling  inveterate  tooth- 
ache, which  nothing  ^nll  allay;  the  gums  become  swollen;  the  teeth  are 
loosened,  and  eventually  di'op  out.  Before  they  do  so,  however,  pus  usually 
wells  up  thi-ough  the  alveoli.  Abscesses  form  inside  the  mouth  and  under  the 
angles  of  the  jaw,  having  fistulous  openings  through  which  bare  bone  is  reached 
by  the  probe.  The  general  health  suffers  greatly  in  these  cases,  more  so  than 
in  necrosis  generally,  doiibtless  in  consequence  of  the  patient  swallowing  some 
of  the  pus  from  the  dead  bone. 

Necrosis  of  the  jaws,  arising  fi'om  the  inhalations  of  the  fumes  of  phosphorus 
diu'ing  the  manufacture  of  lucifer  matches,  first  noticed  by  Lorinser  of  Vienna, 
has  been  especially  described  by  Von  Bibra  and  Geist,  who  had  abundant 
opportunities  of  observing  the  disease  at  the  large  manufactories  at  Nuremberg. 
This  Lucifer  match  disease  has  of  late  years  also  been  observed  in  many  cases  in 
this  country.  It  consists  in  necrosis  of  the  jaws,  and  is  attended  by  the  symp- 
toms just  described,  but  in  a  severer  degree  and  an  acute  form.  Both  jaws  are 
equally  liable  to  be  affected ;  but  commonly  one  only  at  a  time  is  diseased,  and 
the  whole  of  the  bone  may  die  and  be  separated.  Thus  of  51  cases  observed  by 
Von  Bibra,  both  jaws  were  afi'ected  in  5  instances  only — the  upper  alone  in  21 
cases,  the  lower  in  25.  It  appears  that  worlcmen  having  sound  teeth  are  not 
easily  if  at  all  influenced  by  the  fumes  ;  but,  if  any  tooth  become  carious,  then 
the  effect  of  the  fumes  will  eventually  manifest  itself  by  the  induction  of 
necrosis,  the  action  extending  probably  through  the  carious  tooth  into  the 
interior  of  the  alveolus. 

Treatment. — The  treatment  of  necrosis  of  the  jaws  presents  nothing  special. 
The  removal  of  the  sequestra  should  be  effected  as  far  as  practicable  throiigh 
the  interior  of  the  mouth,  by  free  incisions  tluough  the  gums. 

In  the  upper  jaw,  where  the  necrosis  seldom  extends  beyond  the  alveolar 
border  or  the  palatal  process,  this  may  always  readily  be  done. 

In  the  loiver  jaw,  the  question  as  to  whether  the  dead  bone  should  be 
extracted  through  the  inside  of  the  mouth,  or  by  incision  from  without  through 
the  cheek,  will  be  determined  partly  by  the  position  of  the  sinuses  and  partly 
by  the  situation  and  extent  of  the  bone  affected.  This  may  in  a  great  measure 
be  ascertained  by  the  situation  of  the  sinuses  leading  down  to  it.  If  these  be 
in  the  cheek,  or  in  the  side  of  the  neck,  or  under  the  angle  of  the  jaw,  it  is 
usually  an  indication  that,  if  the  whole  of  the  corresponding  ramus  or  body  of 
the  bone  be  not  involved,  the  posterior  and  outer  parts  are  certainly  aflfected ; 
and,  in  these  circumstances,  extraction  of  the  sequestrum  is  best  effected  by 
opening  up  the  sinuses  parallel  to  the  line  of  the  jaw,  and  removing  the 
necrosed  bone  in  the  usual  way.  The  incisions  for  this  purpose  need  not 
usually  be  very  extensive.  If  the  operation  be  delayed,  in  accordance  with 
those  principles  that  guide  us  in  the  management  of  necrosed  bone  generally, 
until  the  sequestrmn  is  qiiite  loose,  it  may  usually  be  readily  extracted,  in 
whole  or  in  pieces,  through  an  opening  that  will  leave  but  a  small  cicatrix. 
By  such  operations  as  these,  the  whole  of  the  lower  jaw  has  been  extracted 
piecemeal  at  intervals  in  a  state  of  necrosis,  first  on  one  and  then  on  the  other 
side,  Camochan  has  removed  the  whole  of  the  necrosed  lower  jaw  at  one  opera- 
tion, disarticulating  first  one  and  then  the  other  condyle  in  the  usual  way. 
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If,  however,  there  he  no  external  ahscess  or  sinus-if  the  gum  have  heen 
loosened  and  perforated,  with  a  ragged  portion  of  sequestnim  projecting 
through  it  into  the  cavity  of  the  mouth,  then  no  external  mcisions  wiU  be 
required,  but  the  dead  bone  may  be  readily  removed  from  withm  the  mouth. 
Large  portions  of  the  jaw  may  thus  be  removed.  I  have  taken  away  the 
whole  of  the  ramus  with  its  processes,  entirely  through  the  gums,  A\nthout 
anv  external  incision  :  and,  in  a  negro,  the  whole  of  the  bone  m  a  state  ot 
necrosis  has  thus  been  removed  in  separate  pieces,  by  Perry,  through  the 

inside  of  the  mouth.  ^  .    *  x-u 

The  amount  of  regeneration  of  bone  will  depend  greatly  upon  the  state  ot  tHe 
periosteum  before  the  removal  of  the  sequestra.  If  this  be  healthy,  and  if  new 
bone  have  already  formed  prior  to  operation,  a  very  perfect  reproduction  of  the 
portions  of  jaw  removed  may  take  place.  Should  no  new  bone  have  formed 
before  the  operation,  a  dense  fibroid  cicatricial  structure  wiU  replace  the 
removed  bone. 

DISEASES  OF  THE  ANTRUM  AND  UPPER  JAW. 
Our  present  knowledge  of  diseases  of  the  jaws,  and  of  the  operative  pro- 
cedures necessary  for  theii-  removal,  is  chiefly  due  to  the  labours  of  Gensoul 
and  of  Liston.  O'Shaughnessy  also,  who  appears  to  have  had  many  oppor- 
tunities of  witnessing  these  aff'ections  amongst  the  natives  of  India,  has  added 
much  to  our  acquaintance  with  their  pathology  and  treatment. 

The  various  large  and  irregular  cavities  that  lie  amongst  the  bones  of  the 
face  may  become  the  seat  of  disease,  primarUy  originating  either  in  the  mucous 
membrane  by  which  they  are  lined,  or  in  the  osseous  structures  that  composed 
their  waUs.    In  this  way  the  frontal  sinuses,  the  ethmoidal  and  sphenoidal 
cells  and  the  antrum,  may  either  be  seats  of  chronic  inflammation  of  their 
mucous  linings,  with  more  or  less  profuse  muco-purulent  discharge  ;  or  the 
mucous  membrane  may  take  on  more  serious  organic  disease.    Thus  epitheHo- 
matous,  fibroid,  or  fibro-plastic  or  cancerous  tumours  may  develope  from  it,  and, 
after  distending  the  cavity  in  which  they  were  originally  formed,  may  thin  and 
destroy  its  osseous  walls  ;  and  thus,  passing  outwai-ds  into  other  situations  about 
the  face  and  the  base  of  the  skuU,  where  they  are  freed  from  the  pressure  of  sur- 
roundinc.  bone,  they  may  take  upon  themselves  greatly  increased  development, 
blocking  up  mucous  canals,  as  the  nose  and  the  lachrymal  sac  and  duct^  dis- 
placing the  eye,  and  producing  great  disfigurement  of  the  side  of  the  face.  These 
secondary  developments,  from  the  rapidity  of  their  imrestrained  growth,  and  the 
amoimt  of  deformity  and  distress  which  they  occasion,  may  readily  be  mistaken 
for  the  primary  disease,  the  real  starting  point  of  which  wiU  often  be  foimd  m 
a  deeper  and  more  limited  locaUty.    That  the  bones  constitutmg  the  waUs  of 
these  cavities  may  also  become  the  original  seats  of  morbid  deposits  more  par- 
ticularly of  the  enchondromatous,  myeloid,  and  encephaloid  kinds,  there  can  be 
little  doubt.    These  deposits  run  a  similar  course  to  those  origmatmg  m  the 

mucous  membranes.  i>  i  • 

Dropsy  of  the  Antrum,  from  accumulation  within  this  cavity  oi  glairy 
mucus  Uke  the  contents  of  a  ranula  or  ganglion,  or  of  a  thin  bro^v^llsh  serous 
fluid  containing  cholesterine,  occasionally  occurs.  In  some  cases  this  distension 
of  the  antrum  appears  to  be  simply  the  result  of  the  accumulation  of  ^^f^^'^^l 
secretions  ;  for,  as  the  aperture  leading  from  this  cavity  into  the  ^^^^J^ 
above  its  iJoor/there  may  be  a  natural  tendency  for  the  fluid  -creted  here  to 
accumulate  to  some  extent  before  it  is  discharged ;  and  if  this  aperture  be  from 
any  cause  blocked  up,  the  secretion  may  increase  to  ^°  ^^'-J^  ^ Tst^^^ 
occasion  serious  inconvenience  by  its  outward  pressure.    But  m  other. instances 


DROPSY  AND  SUPPURATION  OF  THE  ANTRUM. 


329 


Fig.  394.— Dropsy  of  Antrum. 


the  accumulation  of  fluid  is  of  a  serous  and  not  a  mucoid  character,  and  the 
disease  is  evidently  a  true  cystic  development  in  the  part,  with  an  active  growth 
independently  of  distension.  In  such  cases  the  accumulation  of  fluid  may  after 
a  time  expand  and  absorb  the  osseous  walls  of  the  cavity,  so  as  to  constitute  a 
true  cystic  disease  ;  and  in  this  way  the  cheek 
is  rendered  round  and  prominent — an  indo- 
lent semi-elastic  tumoiu-  forming  in  it  and 
protruding  it  outwards,  and  giving  rise  to 
the  egg-shell  or  parchment-like  crackling  on 
pressure  (Fig.  394).  The  floor  of  the  orbit  or  the 
roof  of  the  mouth  may  be  caused  to  bulge,  and 
the  nasal  cavity  may  be  encroached  uj)on. 

Treatment. — When  the  accumulation  of  fluid 
is  but  small,  %nth  moderate  expansion  of  the 
superior  maxilla,  catheterism  of  the  antrivm 
may  be  practised  by  passing  a  curved  probe 
along  the  side  of  the  nostril  between  the 
superior  and  middle  turbinate  bones  ;  where, 
in  the  middle  meatus,  about  its  centre,  the 
aperture  leading  into  the  sinus  may  be  felt. 
Should  this  treatment  not  succeed,  or  should 
the  anterior  wall  be  muchi  expanded,  the 
antnmi  must  be  opened  from  without :  this  is  done  without  incisuig  the  lips  or 
wounding  the  face,  by  thrusting  a  trochar  and  cannula  into  the  most  thinned 
and  expanded  part  of  the  tumour  under  the  cheek  ;  or,  if  necessary,  by  dissect- 
ing up  the  cheek  from  the  gum,  and  thus  making  an  opening  into  the  cavity 
of  the  antrum  with  a  strong  pair  of  scissors  or  a  perforator,  through  its  most 
expanded  and  thinnest  part,  so  as  to  allow  the  discharge  to  escape  freely.  In 
order  to  prevent  a  re-accumulation  of  the  fluid,  it  wUl  be  better  to  cut  away  a 
small  portion  of  the  thinned  and  expanded  wall  of  the  antrum,  and  thus  to 
e-stablish  a  permanent  apertui-e  in  it.  The  shape  of  the  cheek  may  be  restored 
by  the  gradual  pressure  of  a  spring  pad  or  double-headed  roller. 

SuppuKATiON  may  take  place  in  the  antrum.  It  is  usually  excited  by  the 
irritation  of  a  carious  molar  tooth,  or  by  some  injury  of  the  face,  and  may 
occasion  mucb  throbbing  or  lancinating  pain.  The  pus,  as  it  forms,  will  some- 
times overflow,  as  it  were,  into  the  nose  through  the  aperture  into  the  middle 
fossa,  and  then  may  keep  up  constant  irritation,  with  much  fetor  in  the 
nostrils  ;  in  other  cases,  it  drains  through  the  socket  of  a  tooth  into  the  mouth  • 
and  in  other  instances  again,  its  exit  being  prevented,  it  gives  rise  to  enlarge- 
ment of  the  cheek,  the  soft  parts  of  which  become  brawny  and  inflamed  and 
the  bones  expanded,  so  that  at  last  they  are  thinned  to  such  an  extent  that  as 
in  dropsy  of  the  cavity,  they  crackle  when  pressed  upon.  Any  portion  of  the 
waU  of  the  cavity— the  orbital,  buccal,  palatal,  or  nasal— may  thus  be  expanded 
and  fluctuation  be  felt  through  it ;  and,  the  lachrymal  duct  being  commonly 
obstructed,  the  eye  on  the  affected  side  becomes  watery. 

Treatment— The  treatment  of  this  condition  consists  in  the  extraction  of  any 
carious  tooth  seated  in  the  neighbourhood  of  the  antrum  ;  or,  if  the  teeth  be 
all  sound,  in  the  removal  of  the  second  molar,  the  fangs  of  which  come  into 
close  relation  to,  and  fi-efj[uently  perforate  the  bottom  of,  the  cavity.  In  this 
way  an  exit  may  be  given  to  the  matter ;  but  as  it  will  not  discharge  itself 
sufficiently  freely,  the  antrum  must  be  opened  through  the  alveolus,  or  through 
the  canine  fossa  under  the  cheek,  provided  it  be  much  expanded  in  this  situa- 
tion, so  that  its  cavity  can  be  easily  reached.    The  perforation  into  the  antrum 
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may  reaclUy  be  made,  or  the  socket  of  the  tooth  enlarged,  hy  means  of  a  trian- 
gnlar  antrum-perforator,  such  as  here  represented  (Fig.  395).  As  the  matter 
drains  away,  the  cavity  wiU  gradually  contract,  and  the  deformity  thu.s  be 
removed.  It  is  weU  not  to  attempt  to  perforate  m  the  site  ot 
teeth  that  have  been  extracted  for  some  length  of  time,  as  here 
the  bone  becomes  unduly  consolidated,  and  the  attempt  to  reach 
the  ca^nty  is  consequently  likely  to  fail.  The  matter  that  is 
discharged  is  often  very  offensive,  or  it  may  be  thick  and  pa.sty 
from  the  absorption  of  its  watery  parts.  After  the  aperture  has 
been  made,  the  cavity  should  be  syringed  out  with  tepid  water, 
and  its  shape  gradually  restored  by  pressure. 

Tumours  of  various  kinds  spring  from  the  upper  jaw,  taking 
their  origin  either  from  the  surface  of  the  superior  maxillary  or 
malar  bones,  from  the  interior  of  the  antrum,  or  from  the  pterygo- 
maxillary  fossa. 

Those  that  gi'ow  from  the  Surface  of  the  Bone,  are  either  some 
of  the  various  forms  of  Epulis  that  spring  from  its  alveolar 
ff'H       border,  and  must  be  treated  as  already  described  ;  or  they  are 
'I      Exostoses  growing  from  the  outer  surface  of  the  bone,  projecting 
■  pprhaps  up  into  the  orbit,  and  requiring  removal  with  the  saw, 

"''fnl^^rlnl  bone-nippers,  or  gouge.    In  doing  this,  care  must  be  taken  not 
trum-perfo-      destroy  the  nasal  process  of  the  bone,  lest  the  lachrymal  sac  be 

opened.  . 
The  tumours  that  spring  from  the  Malar  Bone,  from  the  Oamty  of  m 
Antrum  or  from  Behind  the  Upper  Jaiu,  are  of  veiy  various  kinds  ;  epithelio- 
matous,  fibrous,  recim-ing  fibroid,  cartilaginous,  osseous,  fatty,  fibro-plastic, 
erectile  and  encephaloid  growths  may  aU  be  met  with  in  this  situation.  In  the 
Museum  of  University  College,  which  is  very  rich  in  specimens  of  these 
tumours  most  of  the  above-named  varieties  wiU  be  found.  The  Fibrous  Tumour 
is  perhaps  the  most  common  ;  it  principally  occurs  in  elderly  people,  and  may 
attain  very  considerable  bulk.  The  Fibro-plastic  and  Encephaloid  come  next  m 
order  of  frequency  ;  and  the  Osseous,  Enchondromatous,  Epithelial,  and  Myeloid 
are  extremely  rare.  The  osseous  tumours  are  remarkable  as  occasionaUy  ap- 
pearing to  set  up  a  spontaneous  attempt  at  elimination,  by  necrosis  taking  place 

"^^Zlion  and  S^tom^.-EpitheHal,  encephaloid,  and  myeloid  tumours 
occasionaUy  spring  from  the  surface  of  the  malar  bone,  pushing  forward  the 
cheek  spreading  into  the  mouth,  and  involving,  with  greater  or  less  rapidity, 
according  to  their  maUgnancy,  the  soft  structxires  of  the  face  and  the  lymphatjc 
gWs  xmder  the  jaw.  They  are  usually  rapid  in  growth  soft  and  elastic  to 
^ht  feel,  iiTegular  in  outUne,  and  only  secondarily  implicate  the  superior 
mnxilla  and  neighbouring  cavities.  . 

The  various  growths  that  are  connected  with,  or  sprmg  from  the  mucous 
membrane,  or  that  develops  within  the  antnun,  in  .growmg  gradually  expand 
Tnd dilate  the  waUs  of  tHs  cavity,  pressing  the  bones  outwards,  thiimnig  then, 
and  c^iving  rise  to  a  considerable  outwaxd  projection  of  one  side  o  the  face,  li 
an  ertr  surface  of  the  superior  maxiUa  being  the  part  that  usually  first  y  elds 
tn  thP  outward  pressure  The  tumour  thus  formed  is  usually  smooth,  roimd, 
or  t:/Z^ljl^^V^^^^V^>-^ore  especially  if  fibrous,  a.id  has  in  many 

ses  :  LncW  to  hang'do.™ds  so  as  to  overlap  the  lower  , aw ^^^^^^^^ 
extent.    As  it  increases  in  size,  it  encroaches  more  or  ^^^^^ 
cavities  lying  in  the  vicinity  of  tire  antiniiir.  ^^^^^^^2:^^ 
causing  considerable  swelling  m  the  roof  of  the  moutli ,  ciis] 
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processes  and  teeth,  giving  rise  to  irregularity  in  their  outline  ;  aud  may  en- 
croach iipon  the  orbit,  occasioning  stillicidium  lacluymarum,  or  even  impair- 
ment of  vision.  As  the  tumour  enlarges,  it  obstructs  the  nasal  cavity,  and, 
stretching  back  into  the  pharynx,  interferes  with  respiration  and  deglutition, 
and  sometimes  occasions  severe  epistaxis.  When  it  is  of  an  encephaloid 
character,  obstruction  of  the  nasal  fossa  will  be  found  to  be  one  of  its  earliest 
signs,  leading  to  the  suspicion  of  nasal  polypus  ;  but  the  true  and  more  serious 
nature  of  the  disease  will  be  revealed  by  the  integuments  becoming  involved, 
the  gums  implicated,  and  the  submaxillary  absorbent  glands  enlarged. 

Diagnosis. — In  the  diagnosis  of  these  tumours  growing  in  the  upper  jaw  there 
are  thi-ee  principal  points  to  be  attended  to  : — 1,  to  distinguish  them  from  fluid 
accumulations  ;  2,  to  determine  whether  the  growth  be  simple  or  malignant ; 
and,  3,  to  ascertain  its  primary  seat. 

1.  In  making  the  diagnosis  ivova  ^fiuid  accumulation  in  the  antrum,  the  history 
of  the  case,  and  the  uniform  enlargement  of  the  cavity  without  the  tumour 
projecting  externally  beyond  any  part  of  its  walls,  the  elasticity  and  even 
fluctuation  that  may,  after  a  time,  be  detected,  more  particularly  towards  the 
outer  side  of  the  tumour,  and  at  the  junction  of  the  mucous  membrane  of  the 
cheek  and  the  gum,  will  enable  the  Surgeon  to  determine  that  it  is  not  of  a 
solid  character.  But  in  many  cases  this  is  not  sufficient ;  and  it  becomes  neces- 
sary to  have  recourse  to  an  exploratory  puncture  by  means  of  the  perforator, 
through  one  or  other  of  the  more  thinned  and  expanded  parts  already  indicated. 
This  should  never  be  omitted  in  cases  of  doubt ;  for  it  has  happened  even  to 
so  good  a  Surgeon  as  Gensoul  that,  after  making  incisions  through  the  cheek 
with  the  view  of  extirpating  the  tumour,  the  bones  were  foimd  to  be  expanded 
by  an  antral  abscess,  and  that,  consequently,  the  operation  had  been  imder- 
taken  unnecessarily. 

2.  In  determining  whether  the  growth  be  of  a  simple  or  a  malignant  charac- 
ter, the  Surgeon  will  experience  much  difficulty,  so  long  as  it  is  confined  to  the 
cavity  of  the  antrum  ;  but,  when  once  it  has  perforated  and  passed  beyond  its 
walls,  this  point  is  easily  solved.  Whilst  the  tumour  is  still  confined  within 
the  antrum,  much  light  may,  however,  be  thrown  upon  its  nature  by  attention 
to  the  rapidity  of  its  growth  ;  the  greater  this  is,  the  more  reason  there  is  to 
suspect  that  it  is  malignant.  Yet,  though  attention  to  this  sign  is  of  value,  too 
much  importance  must  not  be  attached  to  it ;  for  though,  as  a  general  rule, 
fibrous  and  cartilaginous  tumours  may  increase  less  rapidly  than  the  malignant, 
yet  it  may  happen  that  these  attain  a  very  great  bulk  in  a  short  space  of  time. 
With  regard  to  the  age  of  the  patient,  that  is  of  comparatively  little  value  in  a 
diagnostic  point  of  view.  I  thirds,  however,  that,  as  a  general  rule,  simple 
tumours  most  frequently  occur  in  the  young,  whilst  the  malignant  forms  of  the 
affection  are  commonly  met  with  at  the  middle  or  advanced  periods  of  life.  It 
is  of  much  importance,  in  a  diagnostic  point  of  view,  to  examine  the  condition 
of  the  submaxillary  glands.  When  the  disease  is  malignant,  they  become  en- 
larged and  indurated  at  a  very  early  period.  In  a  case  under  my  care,  the 
malignant  character  of  a  tumour,  whilst  stiU  in  the  antrum,  was  determined 
by  the  fact  of  there  being  a  long  chain  of  indurated  lymphatic  glands  lying 
under  the  angle  of  the  lower  jaw,  where  they  had  become  secondarily  affected 
by  absorption,  before  the  bones  had  been  perforated  by  the  growth.  When 
once  a  malignant  tumour  has  passed  beyond  the  cavity  of  the  antrum,  and  is 
thus  relieved  from  the  pressure  of  its  walls,  it  grows  with  gi'eat  rapidity,  and 
where  it  can  be  felt  under  the  skin  is  perceived  to  be  soft  and  elastic.  Insinuating 
itself  extensively  amongst  the  bones  of  the  face  and  skull,  it  creeps  through  the 
foramina  and  fissures,  and  encroaches  greatly  on  the  nasal  cavity  and  orbit  •  its 
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early  protrusion  into  these  cavities  is  especially  characteristic  of  malignancy.  It 
implicates  the  integimients  of  the  cheek,  with  an  inflammatory  oedema,  and  the 
soft  structui-es  witliin  the  mouth,  and  tlirows  out  sprouting  masses  m  these 
several  situations,  which  present  all  the  characters  of  the  true  malignant  fungus. 

3  A  point  of  very  great  importance  m  relation  to  operative  interference  is 
to  determine  the  primary  seat  of  the  tumour;  whether  it  sprmg  from  the  cavity 
of  the  antrum,  from  the  malar  bone,  or  from  hehind  the  superior  maxilla  in 
the  spheno-maxillary  or  pterygo-maxiUary  fissure.  When  it  springs  from  the 
interior  of  the  antrum,  the  huccal,  orhital,  nasal,  or  palatal  walls  of  that  cavity 
are  expanded,  and  the  line  of  teeth  is  rendered  ii-regular.  When  the  tumour 
primarily  springs  from  the  malar  hone,  it  pushes  forward  the  cheek  into  a  some- 
what conical  prominence,  and  dips  down  into  the  mouth  between  the  gums  and 
the  soft  structures  of  the  face.  It  does  not  involve  the  orhit  or  palate,  or  alter 
the  line  of  the  teeth  ;  hut  rather  spreads  over  the  hones,  and  involves  the 
covering  sott  parts  hy  continuity  of  tissue,  without  any  definite  anatomical  dis- 
position. As  the  tumour  increases  in  size  it  will  implicate  the  anterior  waU  of 
the  antrum,  and  thus  secondarily  project  into  that  cavity. 

When  the  disease  developes  primarily  hehind  the  superior  maxilla,  between  it 
and  the  great  ala  or  the  pterygoid  process  of  the  sphenoid,  the  upper  jaw-bone 
wiU  be  found  to  be  simply  pushed  bodily  forwards,  there  being  little  if  any 
deformity  in  its  outline,  the  Une  of  teeth  not  being  displaced,  nor  the  waHs  of 
the  antrum-palatal,  nasal,  or  orbital-expanded.  Yet  it  must  be  borne  in 
mind  that  the  difficulty  of  diagnosis  is  greatly  increased  by  the  fact  that  a 
tumour,  though  not  originating  in  the  antrum,  may  pass  into  the  orbit  through 
the  spheno-maxillary  fissure,  and  may  make  its  way  forwards  amongst  the 
bones  of  the  face,  partly  by  creeping  through,  and  partly  by  absorbing  and  dis- 
placing them.  J 

Treatment— It,  the  treatment  of  tumour  of  the  antrum,  notlung  can  be  done 
except  to  extirpate  the  growth  ;  and  it  is  consequently  of  great  importance  to 
distinc-uish  those  forms  of  the  disease  in  which  an  operation  can  be  undertaken 
with  safety,  and  mth  a  fair  chance  of  success,  from  those  in  which  none  should 
be  performed.    When  the  tumour,  springing  from  the  antriun,  is  of  a  sunple 
character,  the  disease  should  be  removed,  together  with  the  whole  of  the 
superior  maxilla ;  the  tumour,  whatever  size  it  has  attained,  bemg  generaUy 
encysted,  and  the  bones  expanded  aroimd  it  ;  so  that  it  is  weU  boimded,  and 
does  not  implicate  neighbom-ing  parts.    Here,  as  Liston  justly  observes,  no 
nibbling  or  grubbing  operations  should  be  done,  but  fi-ee  excision  of  the  whole 
mass  practised.    When  the  tumour  springs  from  the  spheno-maxillary  or 
TDteryoo-maxiUary  fissure,  pushing  the  bones  of  the  side  of  the  face  forwards, 
an  operation  should  not  be  Ughtly  undertaken,  as  it  is  doubtful,  in  many  cases, 
whether  the  Surgeon  can  interfere  with  any  prospect  of  success.    Shoiild,  how- 
ever the  tumour  be  of  a  simple  character,  the  patient's  health  good,  and  an 
operation  be  deemed  expedient,  the  tumour  can  only  be  reached  by  removing 
the  upper  iaw,  when  it  may  either  be  removed  attached  to  that  bone,  or  it  may 
be  extLpated  fi'om  the  cavity  in  wliich  it  lies  behind  it.    Such  an  operation, 
implicating  as  it  does  the  base  of  the  skuU,  may  be  foUowed  by  death  from 
shock  to  the  nervous  centres,  as  I  saw  happen  in  a  patient  of  Listens  tlui. 
operated  upon  ;  or,  involving  as  it  does  the  internal  maxillary  ^^toy.  may  be 
attended  by  very  profuse  and  troublesome  hfemorrhage.    When  once  a  mail 
nant  growth  of  this  part  has  passed  beyond  the  osseous  l^ounda^^^es  of  the 
antrum,  implicating  the  soft  structures  of  the  cheek,  with  •^"^f^S'^^;^^* J^J^," 
submaxillary  glands,  I  do  not  think  that  it  is  wise  or  prudent  to  uirenere  witn 
it  by  operation  ;  as  infiltration  will  have  taken  place  more  widely  than  the 
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knife  can  reach,  and  speedy  i-ecm-reuce  must  of  necessity  ensue.  So  long  as  it 
is  contained  withm  this  cavity,  where  indeed  it  is  often  impossible  to  ascer- 
tain, until  after  removal,  the  true  nature 
of  the  aftection,  it  may  be  excised,  provided 
the  glands  in  the  neck  be  not  greatly  en- 
larged. If  they  be  much  implicated,  even 
though  the  walls  of  the  antrum  be  not 
perforated,  I  think  it  is  safer  not  to  inter- 
fere, as  a  cure  by  operative  procedure  must 
be  hopeless.  T^lienever  the  soft  structures 
of  the  cheek  are  involved  so  as  to  require 
partial  excision  with  the  tumoui-,  no  opera- 
tion should  be  performed  ;  as  the  disease 
will  probably  have  become  constitiitional, 
cannot  be  completely  extirpated,  and  will 
speedily  recur  in  the  cicatrix.  When  the 
upper  jaw  on  both  sides  is  affected,  as 

sometimes,  though  rarely,  has  happened,  it     Pig.  396.— Cancer  of  the  Upper  Jaw,  in- 

is  clear  that  the  timioux  cannot  be  removed  °f  oll^r  °' 

(Fig.  396). 

Complete  Excision  op  the  Upper  Jaw. — The  operation  of  excision  of  the 
whole  of  the  upper  jaw,  together  with  the  malar  bone  on  one  side,  for  tumour 
of  the  antrum,  was  first  proposed  by  Lizars  in  1826  ;  though  Gensoul  of  Lyons 
was  the  first  Sm-geon  by  whom  the  operation  was  actually  performed,  in  May, 
1829.  This  operation,  though  serious,  is  not  very  dangerous.  Of  17  cases, 
collected  by  Hutchinson,  in  which  it  has  been  practised  in  the  London 
Hospitals,  it  was  successful  in  14  ;  and  of  16  cases  (10  of  total  and  6  of  partial 
resection)  performed  by  Esmarch,  13  were  successful  (viz.,  8  of  the  former  and 
5  of  the  latter).  It  may  conveniently  be  done  in  the  following  way.  The 
central  incisor  tooth  on  the  diseased  side  having  been  extracted,  the  point  of  a 
bistoury  should  be  entered  opposite  the  external  angular  process  of  tlie  frontal 
bone,  and  earned  with  a  semicircular  sweep  into  the  angle  of  the  mouth. 
From  the  upper  end  of  this  incision,  a  cut  about  one  inch  in  length  may  be 
carried  along  the  zygoma.  Another  incision  is  made  from  the  nasal  process  of 
the  superior  maxiUary  bone,  down  to  the  side  of  the  nose,  roimd  the  ala,  which 
it  detaches,  and  through  the  centre  of  the  upper  lip  into  the  mouth.  The  flap 
thus  formed  is  dissected  upwards  until  the  margin  of  the  orbit  is  reached  ;  the 
soft  parts  are  then  carefully  separated  fi-om  the  floor  of  this  cavity,  and  the  in- 
fraorbital nerve  is  dissected  out  and  drawn  upwards  by  a  curved  copper  spatula, 
which  protects  it  and  the  globe  of  the  eye.  The  next  step  in  the  operation  con- 
sists in  the  division  of  the  bones.  This  may  best  be  done  with  strong  cutting 
pliers  ;  the  zygoma  should  be  first  c^it  across,  the  external  orbital  angle  next 
divided,  and  then  the  internal  angle  cut  tlrrough  by  putting  one  blade  of  the 
forceps  into  the  nostril  and  the  other  into  the  orbit.  The  palatal  arch  must 
next  be  cut  across  by  notching  it  deeply  with  a  Hey's  or  a  narrow-bladed  saw, 
and  then,  passing  the  pliers  into  the  mouth  and  nose,  cutting  through  the  line 
of  the  groove  and  the  alveolus  of  the  incisor  that  had  been  extracted.  The 
whole  mass  having  had  its  osseous  connections  separated,  is  depressed,  drawn  for- 
wards, and  readily  removed  by  breaking  down  adliesions  with  the  finger,  or  by 
the  division  of  a  few  remaining  soft  parts  with  the  bistoury.  In  the  early  stage 
of  the  operation,  during  the  incisions  through  the  cheek,  there  is  often  a  good 
deal  of  haemorrhage  ;  this  may  be  arrested  by  pressure,  or  by  the  ligature  of 
any  vessels,  such  as  tlie  facial,  or  transverse  facial,  that  bleed  with  great 
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activity,  and,  if  necessary,  by  the  application  of  the  actual  cautery  ^  the  hones^ 
However  much  the  soft  parts  nray  have  heen  stretched  no  skm  should  ever  he 
lenrved  it  will  all  eventually  contract.  In  the  latter  stage  of  the  oper^ 
tioTXr  the  removal  of  the  t^unour,  there  is  not  so  much  ha^morrhag  a« 
tion  alter  t ae  r  branches  of  the  internal  maxillary  artery 

""•if       >X  ure'    By  Buclx  an  operation  as  this,  the  whole  of  the  superior 
bones  may,  if  necessary,  he  removed,  and  the  large  cavity 
!  left  between  the  eye  and  mouth,  having  some  Imt  mtroduced  into  the 
olm  so  a^tTsupport  the  parts  in  the  orbit  and  the  cheek,  may  be  allowed  to 
'   nXte  ;  the  cheek  being' replaced  and  retained  in        by  a  few  points  of 
Eted  sutoe  evenly  introduced  through  the  liire  of  incision  m  it,  and  in  the 
urper  lip.    After  cicatrisation  is  complete,  the  deformity  resultmg  from  such  a 
Til  ocedure  wiU  be  far  less  than  might  at  first  be  anticipated. 
^Partial  Excidon  of  the  Superior  Maxilla. -In  some  cases,  the  malar 
bone  and  floor  of  the  orbit  wiU  be  found  to  be  sound.    When  tins  is  the 
case  they  should  both  be  left;  and  with  this  view,  after  the  cheek  haa 
been  turned  up  as  just  described,  a  deep  groove  should  be  made  witb  a 
Harrow  straight  backed  saw  below  tbe  orbit,  directly  across  from  tbe  nasa 
Zcers  of  tbe  maxillary  and  the  outer  edge  of  the  malar  bones    The  removal 
S  the  growtb  may  now  be  effected  by  cutting  through  the  nasal  process 
•.rl    Wn.T.«  ami  then  anplvinR  the  instrmnent  to  the  horizontal  groove 
rl  tlow  trCbi^  tie  palatal  arch  may  be  divided  as  already 


^  SWd  tbe  disease  chiefly  impUcate  the  upper  orbital  and  nasal  portions  of 
bhouid  tlie  cusea     ^    ^\    ^  ^       ^^^^i,  sound,  another  modification 

ftCovZ^Vn^^^^^  by  carrying  the  knife  from  the  nasal 

of  the  0P^^^i«;^     [  J     ^^^3         from  the  nostril  across  tlie  cheek, 

r?cl'  Ztt  flartht  fonned,then  applying  a  narrow-bladed  saw  ft-om 
dissecting  up  tue  nai  ^^^^^  .^^  ^^^^^^^^  ^.^^^^^  ^^^^ 

tbe  the  orbit,  and  then  applying  the  cutting- 

^?"'at^  these  iSe^of  incision,  cutting  through  tbe  superior  maxilla  and 
Sytra&  by  dividing  with  the  forceps  tbe  nasal  process  and  the 

orbital  plate.      _  cnnnpeded  in  removing  tumours  of  considerable 

Fergusson      ^  ^f^^^^  Zu^^^^^^^^  from  the  angle  of  the  mouth 

Hiagmtude  by  a -^^^^  the  upper  lip  in  the 

upwards  and  outwards,  an^^  ^.^^      ^^^^  hase  of  the 

xnesial  line  ami  '^^^  l^Liol.  simple  hrcision,  this  distinguished  Surgeon 
^Z:^!:2::t:t.tLoi  parts'can  be  obtained  to  excise  the  greater 
portion  of  the  superior  ma^Ua^^^^  ^.^  ^^^^^  ^^^^^^^^ 

I.  order  to  reach  and  ext^^^^^  ^^^^^^^ 

maxiUa  in  tlie  ^P^^^^-^^'^^^.^^^ted.  Liston  removed  the  superior 

cedures  have  been  P-P°^^^^f^^^  j^^^^^  maxilla 

maxilla  and  the  tumour  together.    Mi^ha^^^^^  ,eeommended  laying  open 

and  then  extiiTates  the  tumom.    ^angei^becfc  ^^^^^^  ^^^^ 

the  face  by  cariymg  ^^^Z  ^Jl^il^^  under  the  orbit,  appblng 
upwards  to  tbe  zygoma,  ^f^  ^^^^n  burning  the  superior  maxilla  inwards 
the  saw  to  tire  bones  along  tlns^^^^^^^^  o       ^^^^^^     ^lie  tumour 

r tSt:^^  trl«  over  the  ga^  that  has  been  left,  the 
cheek  with  the  bone  attached  to  it. 
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Tiimoui-s  not  unfrequently  spring  from  tlie  lower  jaw.  Lilce  those  in  the 
superior  maxilla,  they  may  either  he  siiuple  or  malignant.  Amongst  the 
simple,  we  most  commonly  find  the  Fihro-cystk.  Fibrous  timioiu-s  are  also 
occasionally  met  with,  and  more  rarely  Osseous  and  Enchonclromatous  growths. 
The  malignant  timiours  ai'e  principally  of  an  Encepludoid  character.  These 
vai-ious  growths  frequently  occur  in  early  and  middle  life,  and  usually  spring 
from  the  diploe  between  tlie  two  tables  of  which  the  bone  is  composed.  They 
project  into  the  mouth  and  on  the  side  of  the  neck,  forming  large  rounded 
uniibrm,  or  imperfectly  lobed  masses.  Occasionally  malignant  diseases  spring 
from  the  neighbourhood  of  the  bone,  and,  without  invading  its  structure, 
envelope  it  so  as  to  give  rise  to  an  appearance  of  morbid  implication  of  it. 

In  the  Cystic  and  Fibro-cystic  Tumours  of  the  jaw,  the  growth  is  expanded 
into  cysts,  having  more  or  less  solid  matter  intermixed,  partaking  of  the 
character  of  epulis.  These  cysts  are  of  various  degrees  of  tliickness  ;  some 
being  thin  and  membranous,  others  having  the  walls  partly  composed  of 
fibrous  tissue,  and  others  again  having  expanded  bony  lamellae  largely  entering 
into  their  composition,  so  that  on  pressure  they  occasionally  communicate  the 
semi-crepitant  sensations  peculiar  to  the  cystic  expansions  of  the  osseous 
structure.  The  fluid  contained  in  these  cysts  is  a  viscid  liquid,  ustially  semi- 
transparent,  yellowish,  or  bloody. 

Diagnosis. — In  the  lower,  as  in  the  upper  jaw,  it  is  of  great  importance  to 
diagnose  the  simple  from  the  malignant  aifections ;  as  in  the  latter  form  of 
disease  an  operation  is  rarely  justifiable,  the  soft  tissues  aroimd  the  bone  being 
usually  implicated  to  such  an  extent  as  not  to  admit  of  removal,  and  con- 
sequently of  the  full  and  complete  extirpation  of  the  disease.  The  malignant 
tumours  may  generally  be  readily  detected  by  the  rapidity  of  their  growth,  by 
their  pulpy  or  elastic  character,  and  by  infiltration  of  neighbouxLug  parts,  with 
implication  of  the  submaxillary  glands. 

Treatment. — The  treatment  of  tumours  of  the  lower  jaw  depends  in  a  great 
measure  upon  the  character  of  the  growth.  In  cystic  tumour  of  moderate  size, 
with  thin  walls  and  but  little  deposit  of  fibrous  tissue  around  the  cysts,  the  best 
mode  of  treatment  consists  in  cutting  down  on  the  expanded  portion  of  bone, 
opetdng  the  cyst  by  means  of  the  antrum-perforator,  small  trephine,  or  cutting 
pliers,  according  to  its  size  and  the  thiclmess  of  its  waUs  ;  letting  out  the  fluid 
contained  mthin  ;  and  then,  by  introducing  a  plug  of  Hnt,  causing  the  cavity 
to  granulate  from  the  bottom,  and  gradually  to  contract.  When  the  cysts  are 
so  large  that  they  have  destroyed  the  integrity  of  the  bone,  or  when  they  are 
associated  with  a  large  quantity  of  fibrous  tissue,  so  as  to  constitute  true  fibro- 
cystic timiours,  excision  of  the  diseased  bone  must  be  practised.  Tliis  also 
is  the  only  plan  of  treatment  that  can  be  had  recourse  to  in  other  affections  of 
this  bone. 

Excision  of  the  Lower  Jaw.— The  operation  of  excision  of  a  portion  of 
the  lower  jaw  for  tumour  of  that  bone  was  first  performed  by  Deadiick  of 
Tennessee,  in  1810,  and  not,  as  is  generally  but  erroneously  supposed,  by 
Dupuytren.  As  the  growtlLS  for  wliich  this  operation  is  performed  are 
usually  situated  between  the  symphysis  and  the  angle  of  the  bone,  seldom 
extending  beyond  the  middle  line,  the  operation  is  generally  limited  to  one 
side  of  the  face.  In  some  instances,  however,  the  tumour  may  encroach  so 
far  that  it  may  be  necessary  to  remove  more  than  the  half  of  the  bone  •  and 
in  other  cases,  again,  though  of  very  rare  occurrence,  the  whole  of  the  bone 
has  been  disarticulated. 
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When  the  tiimoui'  is  of  moderate  size,  and  is  situated  about  midway  between 
the  symphysis  and  angle  of  the  jaw,  it  may  be  reached  by  making  a  semi-lunar 
incision  of  sufficient  length  under  the  lower  edge  of  the  bone,  and  carrying  tlie 
anterior  extremity  of  it  weU  forward  upon  the  chin,  but  not  dividing,  if 
possible,  the  lower  lip,  nor  cutting  into  the  angle  of  the  mouth  ;  tlien  dis- 
secting 'up  the  flap  thus  formed,  and  carrying  the  knife  cautiously  along  the 
inner  side  of  the  jaw,  so  as  to  detach  the  mucous  membrane  of  the  mouth  and 
the  mylo-hyoid  muscle  to  a  sufficient  extent.    In  doing  this  the  haemorrhage 
is  often  very  profuse  :  the  bleeding  from  the  facial  artery  is  particularly 
forcible,  the  blood  being  thrown  in  a  larger  and  stronger  jet  than  would  seem 
probable  from  the  size  of  the  vessel.    The  haemorrhage  should  be  at  once  con- 
trolled by  the  application  of  ligatures  to  both  ends  of  the  bleeding  artery,  and 
to  any  other  points  from  wliich  it  is  more  than  usually  abundant.    Unless  this 
be  done,  the  after-steps  of  the  operation  will  be  rendered  much  more  obscure 
and  difficult.    One  of  the  teeth  on  each  side  of  the  tumour  having  been  pre- 
viously drawn,  the  jaw  must  now  be  deeply  notched  through  their  alveoli  into 
its  base  with  a  narrow  strong-backed  saw,  and  cut  through  mth  pliers,  or  com- 
pletely divided  with  the  saw.    After  the  fragment  of  diseased  bone,  with  the 
attached  tumour,  has  been  removed,  and  all  bleedmg  vessels  have  been  secured, 
the  flap  of  cheek  shoidd  be  laid  do^vn  smoothly,  and  retained  in  situ  by  means 
of  hare-lip  plus.    Occasionally  the  dental  artery  in  the  cut  jaw  gives  trouble  ; 
the  hemorrhage  from  this  source  may  be  checked  by  the  application  of  a  piece 
of  solid  perchloride  of  iron.    The  patient  must  be  fed  with  slops,  which  should 
be  sucked  in  through  a  tube.    At  a  later  period,  when  cicatrisation  is  well 
advanced,  the  teeth  should  be  tied  together  with  strong  silver  wire  ;  or  a  silver 
cap  should  be  fitted  upon  the  teeth  of  the  two  portions  of  bone  that  are  left, 
and  attached  by  an  elastic  spring  to  another  silver  cap  put  on  those  of  the 
upper  jaw,  so  as  to  prevent  the  displacement  that  would  otherwise  occur  in  the 
smaUer  fragment.    Union  takes  place  after  a  time  by  fibrous  tissue,  which 
becomes  sufliciently  dense  to  make  the  jaw  strong  and  useful. 

In  those  cases  in  which  the  tumour  encroaches  ^lpon  the  angle  and  ramus 
of  the  jaw,  it  is  usually  better  to  remove  the  bone  at  the  articulation  on  the 
affected  side  ;  for,  if  the  articvdar  end  including  the  coronoid  process  be  left, 
it  will  be  displaced  forwards  and  upwards  by  the  action  of  the  temporal  and 
external  pteiygoid  muscles,  and  be  a  source  of  much  inconvenience  and  irntation 
to  the  patient,  unattended  by  any  corresponding  utility.    In  these  cases,  the 
removal  of  one  lateral  half  of  the  jaw  will  consequently  be  required,  and  the 
operation  may  be  performed  in  the  followng  way.    The  point  of  a  strong 
bistoiuy  or  scalpel  should  be  entered  immediately  behind  the  articulation, 
can-ied  do^ra  the  posterior  margin  of  the  ramus  behind  the  angle,  and  under 
the  body  of  the  bone  beyond  the  anterior  limits  of  the  timiour,  where  it  must 
slope  gradually  upwards,  terminating  at  some  distance  fi-om  the  lips,  ^v\ndl 
should  not  be  encroached  upon  ;  the  convex  flap  thus  formed  is  dissected  up, 
and  the  facial  arteiy  and  any  other  branches  requiring  ligature  tied.  The  kiufe  is 
then  carried  behind  the  jaw  in  front  of  the  tumour,  and,  one  of  the  incisor 
teeth  having  been  extracted  before  the  operation  commenced,  a  saw  should  be 
applied  to  the  bone  in  this  situation,  and  its  section  finished  by  means  of  the 
cutting-pliers;  the  Surgeon  then  dissects  under  '-^^^Vr^'"'^  i*  '  '""f  ^^lirk 
tion  a  scalpel,  curved  on  the  flat,  will  be  found  usefu  ,  the  edge  of  the  kmfe 
being  kept  close  to  the  bone  and  tumour.    When  he  ^^^^^-^^^  V3 

and  ramus,  he  depresses  the  body  of  the  bone  forcibly  with  Ins  left  hand  in 
order  more  readily  to  divide  the  attachment  of  the  temporal  muscle  to  the 
coronoid  process.    This  having  been  done,  the  only  part  left  is  the  disarticula- 
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tion,  which  is  best  effected  by  opening  the  joint  from  the  front,  whilst  the  bone 
is  well  depressed  and  twisted  somewhat  oiitwards,  the  edge  of  the  knife  being 
kept  close  to  its  neck,  scraping  the  bone  so  as,  if  possible,  to  avoid  wounding 
the  internal  maxillary  artery,  when,  any  remaining  attachments  having  been 
cut  through,  the  disai-ticulation  is  effected.  In  depressing  the  bone  to  reach 
the  temporal  muscle  and  the  joint,  care  must  be  taken  not  to  use  too  much 
force,  lest  it  happen  that  the  ramus  give  way,  having  been  weakened  by  the 
disease ;  this  accident  would  produce  a  good  deal  of  trouble  in  removing  the 
fragment  left  behind,  which  can  only  be  done  by  seizing  it  with  necrosis 
forceps,  thus  dragging  it  forwards,  and  then  dividing  the  muscle  and  capsvile. 
Should  the  internal  maxillary  artery  have  been  divided,  it  must  be  ligatured, 
or  the  termination  of  the  external  carotid,  where  the  vessel  divides  into  the 
temporal  and  internal  maxillary,  tied  :  any  other  branches  that  bleed  will 
necessarily  also  require  the  ligature.  The  cavity,  having  been  lightly  filled 
with  lint,  should  then  be  left  to  gramilate  ;  the  cheek  being  laid  down  and 
attached  along  the  line  of  incision  by  hare-lip  pins  and  tvristed  sutures.  A 
kind  of  fibrous  tissue  forms  in  place  of  the  jaw  that  has  been  removed,  and 
comparatively  little  defoi-mity  results.  When  the  disease  of  the  bone  extends 
beyond  the  symphysis,  a  thick  ligature  should  be  passed  through  the  end  of  the 
tongue,  which  must  be  drawn  forwards  by  an  assistant,  lest,  on  the  division  of 
the  insertion  of  its  muscles  into  the  lower  jaw,  it  be  forcibly  retracted  into  the 
pharynx,  and  thus  threaten  or  even  occasion  suffocation,  as  has  happened  to 
Surgeons  of  eminence  both  in  France  and  in  America. 
For  necrosis  of  the  lower  jaw,  and  the  operations  for  it,  see  p.  327,  vol.  ii. 
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PLASTIC  SURGERY  OF  THE  FACE  AND  MOUTH. 

By  Plastic  or  Reparative  Surgery  is  meant  the  perfoi-mance  of  operations  for 
the  repair  of  deficiencies  in  structure,  whether  resulting  from  injury,  from 
disease,  or  from  malformation. 

It  has  been  long  known  that  partially  detached  portions  of  the  body  may 
retain  their  vitality  sufficiently  to  become  again  adherent,  when  attached  but 
by  a  very  narrow  tongue  of  tissue  to  the  part  from  which  thsy  have  been 
all  but  separated.  This  has  often  been  observed  in  injuries  of  the  face  and 
fingers,  portions  of  which  have  been  nearly  completely  severed,  and  yet  have 
united  again  on  being  replaced.  But  there  are  a  sufficient  number  of  cases  on 
record  to  show  that  certain  parts,  when  completely  separated,  may,  after  being 
replaced,  again  become  adherent.  The  most  remarkable  instances  of  this  kind 
are  those  which  are  related  by  Hoffacher,  and  attested  by  CheHus  and  Velpeau. 
Hoffacher  was  officially  appointed  to  attend  as  Surgeon  at  the  duels  which 
were  at  one  time  fi-equent  amongst  the  students  at  Heidelberg ;  and  as  at 
these  encounters  broad-swords  were  used,  he  had  an  opportunity  of  seeing  a 
considerable  number  of  incised  wounds,  and  has  related  no  fewer  than  sixteen 
cases  in  which  portions  of  the  nose,  lips,  or  chin  had  been  sliced  off,  and,  being 
put  on  again,  contracted  adhesions.  Amongst  the  most  remarkable  of  these,  is 
one  in  which  the  end  of  the  nose  was  sliced  off  by  a  cut  with  the  broadsword, 
and  fell  under  a  chest  of  drawers  ;  it  was  not  found  for  some  time,  but,  on 
being  recovered  and  washed,  was  stitched  on,  and  became  firmly  attached. 
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In  another  instance,  a  dog  that  was  in  the  room  snapped  up  the  detached 
portion  of  the  organ  as  it  fell  to  the  ground,  hut  the  nose,  heing  unmediately 
taken  out  of  the  animal's  mouth  and  put  on  again,  became  finnly  fixed  ! 

In  order  that  tuiion  should  take  place  between  parts  that  have  been  separated 
completely  or  nearly  so,  and  the  rest  of  the  body,  it  is  necessary  that  they  be 
soft  and  vascular,  and  more  especially  that  their  structure  be  of  a  homogeneous 
character,  such  as  is  met  with  in  the  tissues  of  the  face  ;  where  no  very  large 
blood-vessels,  nerves,  tendons,  or  bone  are  found.  It  is  the  same  in  plastic  opera- 
tions, which  succeed  best  under  similar  conditions  of  tissue,  and  which  are  con- 
ducted on  the  same  principle  as  an  attempt  at  union  in  a  partially  severed  structure. 

It  is  principally  for  deformities  and  loss  of  the  nose  and  lip  that  plastic 
operations  axe  of  much  service;  they  may,  however,  occasionally  be  had 
recourse  to  in  other  situations,  as  about  the  cheeks  and  eyelids,  but  seldom 
with  an  equal  amount  of  success.  Reference  has  already  been  made  (p.  457, 
vol.  i.)  to  the  peifoi-mance  of  plastic  operations  on  the  perineum.  In  the 
practice  of  this  very  interesting  branch  of  Surgery,  there  is  much  opportunity 
for  the  display  of  manual  dexterity.  On  tliis,  indeed,  almost  the  whole  success 
of  the  operation  depends  ;  and  a  vast  deal  may  be  done  in  apparently  the  most 
impromising  cases  by  management,  skill,  and  patience.  In  these  operative 
procedures  the  names  of  Serres,  Dieflfenbach,  Liston,  Fergusson,  S^diUot, 
B.  Langenbeck,  and  Jobert,  deservedly  take  the  first  rank. 

In  performing  the  various  plastic  operations,  four  methods  have  been 
employed.  In  the  first,  the  flap  of  skin  that  is  intended  to  repair  the  lost 
structure  is  transplanted  from  a  distant  part,  as  the  arm.  This  operation, 
which  was  introduced  by  the  Italian  Surgeon,  Tagliacotius,  and  hence  com- 
monly called  by  his  name,  has  in  a  great  measure  fallen  into  disuse,  on  account 
of  the  difficulty  of  its  execution,  and  the  great  uncertainty  of  obtaioing  a  suc- 
cessful result.  The  second  plan  consists  in  transplanting  the  reparative  struc- 
ture from  some  part  in  the  neighbourhood  of  the  organ  to  be  repaired  ;  the 
skin  from  the  forehead,  for  instance,  being  used  for  the  formation  of  a  new 
nose  ;  that  from  the  chin  for  the  restoration  of  a  lost  lip.  This  procedure, 
which  seems  first  to  have  been  adopted  by  the  natives  of  India  in  restoring 
the  loss  of  the  nose,  is  the  method  that  is  most  commonly  employed  in  this 
country  in  plastic  operations  on  the  face.  The  third  method  consists  in 
loosening  the  skin  by  a  process  of  subcutaneous  section  to  some  distance  around 
the  part  to  be  repaired,  and  then  di-awing  it  forwards  with  or  without  incision 
through  its  substance.  This  gliding  operation  is  chiefly  practised  for  the 
closure  of  fistulous  openings.  The  fourth  method  is  employed  in  cases  where 
an  abnormal  fissure  exists  in  a  part.  It  consists  in  bringing  together  and 
uniting  the  edges  of  the  fissure,  after  having  pared  them  evenly,  so  as  to  expose 
their  vascular  surfaces. 

Union  in  plastic  operations  is  effected  by  primary  adhesion  between  the  raw 
surfaces  which  are  brought  into  contact.  Should,  however,  this  mode  of  imion 
fail  from  any  accidental  circiunstance,  the  Surgeon  need  not  despair ;  as  the 
parts  may  unite  by  adhesive  inflammation,  or  even  through  the  medium  of 
gramilation,  in  a  very  satisfactory  and  complete  manner. 

For  proper  union  to  be  effected,  it  is  necessary  that  the  edges  be  cleanly  and 
evenly  cut,  so  as  to  adjust  themselves  acciu-ately  to  one  another.  This  may 
often  be  most  skilfully  effected  by  maldng  the  incision  in  the  ixivt  that  is  to 
receive  the  flap  somewhat  oblique  or  bevelled,  thus  securing  a  more  accurate 
adaptation  of  the  edges. 

After  the  flap  has  been  formed  and  the  part  in  which  it  is  to  be  transplanted 
properly  pared,  the  operation  should  be  delayed  a  few  minutes  until  all  bleed" 
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ing  has  ceased.  This  is  of  mixch  importance,  as  the  interposition  of  a  layer  of 
coagulated  hlood  wiU  materially  interfere  with  union. 

In  bringing  the  pai-ts  into  apposition,  great  care  must  he  talcen  that  no 
undue  traction  or  constriction  be  exercised,  lest  their  circtdation  be  interfered 
vrith,  and  theii-  vitality  be  endangered. 

The  pai-ts  may  be  maintained  in  apposition  by  sutures,  collodion,  or  the 
application  of  a  strip  of  isinglass  plaster.  The  sutures  should  be  as  fine  as 
possible,  inti-oduced  with  a  small  needle,  and  knotted  on  the  sound  parts. 
Occasionally,  as  in  hare-Hp,  pins  may  advantageously  be  used.  In  some 
instances,  instead  of  sutmes,  a  small  spring-forceps  (Fig.  56),  termed  a  semfine, 
may  be  employed,  but  most  generally  interrupted  sutures  are  the  best.  The 
use  of  collodion,  where  applicable,  is  of  great  advantage  in  plastic  surgery,  as 
it  not  only  secures  adhesion,  but,  by  exckiding  the  air,  lessens  the  chance 
of  suppuration. 

For  a  plastic  procedm-e  to  succeed,  it  is  absolutely  necessary  that  no  morbid 
action  be  going  on  in  the  seat  of  operation  ;  and  not  only  that  none  be  actually 
in  progress,  but  that  all  have  ceased  for  some  considerable  time.  This  is  more 
particularly  the  case  when  the  deformity  for  the  remedying  of  which  it  is 
practised  has  resulted  from  syphilitic  or  cancerous  ulceration.  In  both  cases 
it  is  necessary  to  see  that  the  constitution  is  sound,  as  well  as  that  aU  local 
disease  has  been  eradicated ;  otherwise  the  irritation  of  the  operation  might  set 
it  up  again,  and  the  new  flap  might  be  invaded  and  destroyed.  From  want  of 
this  precaution,  I  have  more  than  once  seen  disappointment  result.  When  an 
operation,  as  on  the  nose  or  lip,  is  performed  for  cancroid  disease,  ablation  of 
the  morbid  part  may  be  done  at  the  moment  of  operating — the  affection  being 
a  local  one  ;  when  for  struma  or  syphilis,  the  disease  is  constitutional,  and  care 
must  be  taken  that  all  morbid  action  has  thoroughly  and  comjjletely  ceased. 
As  a  general  rule,  plastic  operations  practised  for  the  repair  of  mutilations  from 
injiuy,  or  of  congenital  deficiencies,  are  more  successful  than  those  that  are 
performed  after  disease. 

No  routine  system  of  treatment  should  be  adopted  ;  but  a  few  days  of 
rest,  good  diet,  and  a  dose  or  two  of  aperient  medicine,  may  be  prescribed 
before  the  operation  is  proceeded  with.  In  the  after-treatment  of  the  case,  a 
nourishing  but  unstimulatuig  regimen  should  be  observed. 

PLASTIC  SURGERY  OF  THE  EYELIDS. 

Operations  of  various  kinds  are  frequently  performed  on  the  eyelids,  which 
are  truly  of  a  plastic  character. 

Blepharoplasty,  or  the  operation  by  which  the  eyeHds  are  repaired  is 
occasionally  recjiuired  for  loss  of  substance — 
the  result  of  wounds,  cicatrices,  or  oj)erations. 
It  is  less  satisfactory  in  its  results  than  most 
of  the  other  plastic  procedures  about  the  face  ; 

yet  it  may,  in  some  cases,  improve  materially   

the  patient's  appearance.  ""'^^^^^sww.™— nrt^!?!*^ 

When  the  upper  eyelid  requires  repair",  the  ^-^^jmm^SS^ 
flap  is  taken  from  the  forehead  ;  when  it  is 
the  lower  lid,  from  the  cheek  or  temple.  This 
operation  may  be  performed  either  by  the 
gliding  method,  or  by  twisting  a  flap  into  its     j,,^.  aoT.-Opci^^tion  for  ncpair  of 
new  situation.     By  the  gliding  method,  a  Eyelid:  (c)  Gliding  Method;  (6)  Twist- 
triangular  flap  is  cut  and  partially  detached         ^  o  . 
(Fig.  397  a),  and  then  drawn  gently  forwards  imtil  it  corresponds  to  and  fills 
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up  the  gap  that  requires  repair-,  when  it  is  there  fixed  hy  a  few  points 
of  sutui-e.  "When  the  twisting  method  is  employed,  an  oval  flap  is  detached 
(Fig.  397  b),  except  its  pedicle,  and  twisted  down,  to  be  planted  on  the  raw 
sixrf cic  G 

Occasionally  neither  of  these  methods  is  applicable  ;  and  then  the  procedure, 
that  I  successfully  adopted  in  a  case  of  which  the  annexed  cut  (Fig.  398) 


Fig.  398.— Lower  EyeUd  deformed  by  Cicatrix.         Fig.  399.-Lower  EyeUd  after  Operation. 

is  a  representation,  may  be  foUowed.  In  tliis  case,  which  was  that  of  a  lady 
who  had  received  a  severe  mutHation  of  the  face  by  the  explosion  of  a  ginger- 
beer  bottle,  there  was  a  deep  and  hard  cicatrix  across  the  lower  eyeM,  causing 
depression  and  eversion  of  its  outer  portion,  and  adhesion  of  the  inner  part  to 
the  baU  of  the  eye.  After  dividing  the  adhesions  and  removing  the  cicatrix,  I 
made  a  semilimar  incision  so  as  to  dissect  up  the  eyeUd,  and  then  fixed  it  by 
points  of  suture  in  its  new  situation,  when  it  became  fii-mly  adherent  (Fig. 
399),  and  scarce  any  apparent  deformity  was  left.  In  another  very  similar 
case,  in  which  a  giil  had  been  bitten  through  the  lower  eyelid  by  a  dog,  a 
similar  operation  was  practised  with  equaUy  good  results.  In  both  these  cases, 
the  eyebaU,  having  been  injured,  had  become  ati-ophied,  with  opacity  of  the 
cornea.  But,  when  an  artificial  eye  was  adjusted  to  the  shrunken  globe,  the 
appearance  of  the  patient  was  most  satisfactory. 

Stmblepharon.— In  symblepharon,  or  adhesion  between  the  lid  and  the 

eyeball,  the  adherent  por- 
tion of  lid  may  be  included 
between  V-shaped  incisions 
and  removed,  and  the  edges 
of  the  cuts  brought  together 
(Fig.  400  a). 

Epicanthis. — In  epican- 
this,  or  projection  of  the 
nasal  fold  of  the  eyelids,  an  elliptical  portion  may  be  removed  paraUel  to  the 
nose,  and  the  edges  of  the  incision  brought  together  with  sutures.  _ 

Ptosis.— In  ptosis,  or  drooping  of  the  upper  eyelid,  an  oval  portion  of  the 
lid  may  be  raised  horizontaUy,  and  removed  so  as  to  leave  an  oval  gap  (Fig. 
400  b)  ;  the  edges  of  which  being  brought  together  will  lessen  the  depth  of  the 
Ud,  and  thus  diminish  the  deformity. 

ENTEOPiuM.-In  entropium,  or  inversion  of  the  eyelid,  the  same  operation 
may  be  practised,  and  thus,  by  the  contraction  of  the  cicatrix,  the  tendency  to 
its  turning  inwards  lessened.  But  various  other  procedures  ru-e  at  tunes 
required  in  order  to  remedy  tMs  deformity.  Thus  a  "^^^^'^^^^^^ 
transverse  flap  mav  be  removed  ;  or  Crampton's  plan  may  be  follows  ed  wJnch 
consists  in  making- a  vertical  incision  through  the  whole  tl^^^^ne^^ 
near  each  angle  (Fig.  402  a),  and  then  removing  a  transverse  fold  ol  tne  sKm,  and 
bringing  the  edges  of  the  wound  together  in  the  usual  way.    iius  operation  is 


Fig.  400.— OperatioB  for  (a)  Symblepharon  ;  (6)  Ptosis. 
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chiefly  applicable  when  the  tarsal  cartilage  is  contracted  and,  as  it  were, 
shortened.  Lastly,  when  the  tarsal  cartilage  is  much  contracted  and  inverted, 
the  whole  edge  of  the  lid  may  be  removed  by  passing  a  Beei-'s  spatula  between 
it  and  the  ball,  and  then  cutting  upon  it. 


Fig.  401.— Ectiopium.  Fig.  402.— Operation  for  (a)  Bntropium;  (6)  Eetropium. 

EcTROPiUM.— In  eetropium  (Fig.  401),  or  aversion,  the  lid  may  be  well 
everted,  and  a  portion  of  the  conjunctiva  raised  with  a  pair  of  forceps  and 
snipped  ofl^',  the  contraction  of  the  cicatrix  drawing  up  the  eyelid.  This  opera- 
tion, however,  seldom  succeeds ;  and  it  is  usually  better  to  remove  a  wedge- 
shaped  portion  of  the  lid,  of  a  size  proportioned  to  the  amount  of  aversion  ;  or 
Dieffenbach's  method  may  be  tried,  which  consists  in  making  a  transverse  in- 
cision through  the  lid  down  to  the  conjunctiva,  seizing  this,  drawing  it  forwards 
untU  the  lid  is  restored  to  its  proper  shape,  then  removing  the  projecting  fold, 
and  bringing  the  edges  of  the  incision  together  in  the  usual  way  (Fig.  402  b). 

PLASTIC  SURGERY  OF  THE  NOSE. 

Rhinoplastic  Operations  occasionally  require  to  be  performed  for  the 
restoration  of  the  form  of  the  nasal  organ,  which  has  been  destroyed  by  injury 
or  disease.  This  branch  of  plastic  surgery  has  long  received  much  attention, 
and  has  been  reduced  to  distinct  rules.  Either  the  entire  nose,  or  a  portion, 
may  demand  operation. 

CoLUMNA. — When  the  colimina  and  a  portion  of  the  septum  are  destroyed,  a 
large  gap  is  left  at  the  nasal  aperture ;  and,  the  nose  becoming  flattened  in 
consequence  of  its  tip  falling  in,  great  deformity  necessarily  results.  The 
upper  Kp  also,  losing  that  amount  of  support  which  it  receives  from  the 
columna,  becomes  pendulous,  projecting,  and  thickened  at  the  end,  thus  adding 
to  the  disfigurement.  The  restoration  of  the  columna  is  efl'ected  from  this 
thickened  and  prominent  rtpper  lip,  which,  by  being  reduced  in  size,  is  rendered 
far  more  shapely.  The  operation  consists  in  cutting  through  the  whole  length 
of  the  lip  from  above  downwards  on  each  side  of  the  mesial  line,  so  as  to  leave 
a  tongue  aboitt  one-third  of  an  inch  in  width.  This  is  then  turned  np ;  and, 
its  end  being  well  pared,  and  the  under  surface  of  the  tip  of  the  nose  properly 
vivified,  it  is  fixed  by  means  of  a  fine  hare-lip  pin  and  twisted  suture,  which 
should  be  left  in  for  about  four  days.  Union  takes  place  in  a  few  days  ;  but, 
until  this  is  firm,  the  new  coliimna  must  be  properly  supported  with  narrow 
strips  of  plaster  fixed  to  the  cheek  on  each  side.  No  twisting  of  this  small  flap 
is  required,  as  the  mucous  surface  speedily  becomes  cutaneous,  and  vice  versd. 
The  division  in  the  upper  lip  must  be  treated  in  the  same  way  as  an 
ordinary  hare-lip,  and  unites  without  difficulty,  lessening  greatly  the  deformity 
in  this  part. 

Ala. — When  one  ala  only  is  deficient,  the  rest  of  the  nose  being  sound,  one 
of  three  processes  may  be  adopted  to  remedy  the  deformity.    1,  When  a  small 
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portion  only  of  the  free  l)order  or  of  tlie  tip  has  been  lost,  an  incision  should  ho 
made  (Fig.  403)  across  the  nose,  and  the  remains  of  the  ala  and  a  portion  of 
the  nasal  integument  thus  marked  out  dissected  down,  and  attached  to  the  end 
of  the  organ.    In  this  way  a  very  excellent  result  may  be 
obtained. 

2.  If  the  loss  of  substance  be  greater,  a  flap  of  skin,  of 
the  proi^er  shape  to  restore  the  deformity,  may  be  raised 
from  the  cheek,  api)lied  to  the  previously  pared  edges  of 
the  part  requiring  it,  and  fixed  there  by  a  few  points  of  fine 

Ssutui-e. 
3.  If  the  loss  of  the  substance  of  the  ala  be  very  consider- 
able, or  if  it  extend  to  a  part  of  the  body  of  the  nose,  then  it 
~  is  more  efficiently  restored  by  bringing  a  long  narrow  flap  from 

the  forehead  iii  a  way  that  will  immediately  be  described.  In 
the  majority  of  cases,  the  destruction  of  the  ala  and  of  the.body 
of  the  nose  is  so  considerable,  that  other  plans,  to  be  presently 
Fig.  403.— Defici-  described,  are  requii-ed  for  the  repair  of  the  deformity. 
enoyofAiaofNose.      ■^-^rj.j^^  NosE.— For  the  restoration  of  the  entire  nose,  two 
procedures  have  been  employed  :  viz.,  1,  the  Tagliacotian  Operation ;  2,  the 
Indian  Operation. 

1.  The  Tagliacotian  Operation  consists  iu  taking  the  integument  and  areolar 
tissue  required  for  the  repair  of  the  lost  organ  from  the  inside  of  the  arm. 
Here  a  flap  of  sufficient  extent  is  to  be  marked  out  and  dissected  up  with  its 
subjacent  areolar  tissue,  leaving  it  merely  attached  to  the  limb  by  a  root  at  its 
distal  end.    No  attempt  at  fixing  this  flap  to  the  nose  should  be  made  for  at 
least  a  fortnight,  diu-ing  which  time  it  should  be  kept  upon  a  piece  of  wet 
Unt,  and  allowed  to  thicken,  granulate,  and  become  vascula:-,  so  as  to  fit  itself 
for  adhesion  to  the  new  sm-face  to  which  it  is  to  be  applied.    The  remains  of 
the  deformed  nose  having  then  been  properly  pared  and  the  flap  shaped,  they 
must,  after  aU.  bleeding  has  ceased,  be  properly  adjusted  and  fixed  to  one 
another  by  points  of  suture.    The  arm  must  then  be  closely  attached  to  the 
head,  so  as  to  be  as  nearly  as  possible  immovable.    At  the  end  of  about  ten 
days,  when  adhesions  have  taken  place,  the  connecting  medium  may  be  cut 
across,  and  the  part  left  to  be  supported  by  the  vitality  which  it  may  gain  from 
the  new  surface  to  which  it  is  now  attached.    This  process  is  comparatively 
seldom  had  recourse  to,  for  obvious  reasons.    The  uncertainty  of  maintaining 
the  vitality  in  the  flap,  the  extreme  tediousness  of  the  prolonged  constrained 
position  in  which  it  is  necessary  to  keep  the  patient,  and  the  great  difficulty  of 
guarding  against  movements  of  the  arm,  especially  during  sleep,  and  which, 
however  slight  and  involimtary,  would  be  sufficient  to  disturb  union  between 
the  opposed  surfaces,  and  occasion  the  failure  of  the  operation,  have  caused  this 
plan  of  procedure  "to  fall  into  disuse  ;  and  it  is  now,  I  believe,  miiversally 
abandoned  by  Surgeons  in  this  country,  having  been  replaced  by  the  more 
certain  procedure,  wliich  will  now  be  described,  of  bon-owing  the  skin  for  the 
new  nose  from  the  forehead. 

2.  The  Indian  Operation,  a  knowledge  of  which  was  brought  to  this  country 
by  Carpue  in  1814,  is  extremely  successful  in  its  results,  though  requiring  a 
good  deal  of  nicety  for  its  proper  execution.  The  operative  procedures  required 
by  this  method  are  somewhat  complex,  and  may  conveniently  be  di^nded  into 
three  distinct  periods  ;  1,  the  Dissection  of  the  Flap  from  the  Forehead  and  its 
Attachment  to  its  new  situation  ;  2,  the  Separation  of  the  Root  of  the  Flap 
where  it  is  turned  do^vn  from  the  Forehead,  and  the  Fomation  of  a  proper 
Bridge  to  the  Nose  ;  3,  the  Formation  of  the  Cohunna  Nasi. 
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1.  Formation  and  Attackmmit  of  the  Flajh— In  the  shaping  of  the  flajj,  care 
must  be  taken  that  it  is  of  sulMcient  size  ;  as  during  the  after-part  of  the  treat- 
ment it  often  has  a  tendency  to  shrivel,  and  more  inconvenience  usually  results 
from  its  not  having  originally  been  made  large  enough,  than  the  reverse.  Tlie 
size  adapted  to  the  particular  face  may  best  be  judged  of  by  moulding  a  thin 
piece  of  gutta-percha  to  the  nose,  then  flattening  it  out  by  dipping  it  in  hot 
water,  and  using  this  as  the  guide  for  marlcing  the  outline  of  the  flap  upon  the 
forehead.  This  should  be  traced  -with  tincture  of  iodine,  which  will  not  be 
washed  off  so  readily  as  ink  by  the  flow  of  blood,  which  is  often  rather  free. 
This  flap  shoxild  be  of  the  shape  in  Fig.  404,  taking  care  that  it  is  rather 
square  at  the  angles,  and  not  too  much 
rounded  oft".  The  size  will  necessarily 
vary  according  to  the  character  of  tlie 
coimtenance,  and  the  extent  of  loss  that 
has  to  be  repaired.  When  the  whole 
of  the  nose  requires  restoration,  it  is 
usually  necessary  to  make  it  about  two 
and  a  half  to  three  inches  in  length,  by 
about  the  same  in  width  at  the  broadest 
part.  It  may  either  be  taken  from  the 
middle  of  the  forehead,  or  obliquely 
from  one  side  :  if  the  latter,  the  right 
side  is  the  most  convenient.  It  must 
now  be  dissected  off  the  forehead ;  in 
doing  this,  care  must  be  taken  to  cut 
the  flap  as  thick  as  possible,  especially 
at  its  root  between  the  eyebrows.  It 
must  also  be  but  little  handled,  and, 
above  all,  not  pinched,  either  with  fingers  or  forceps.  The  dissection  should 
be  commenced  at  the  root,  so  that  the  outline  may  not  be  obscured  by  blood ; 
and  this  part  should  be  left  long,  in  order  to  admit  afterwards  of  a  very 
gradual  and  easy  twist.  In  order  to  facilitate  this,  it  is  also  desirable  to 
make  the  incision  on  the  right  side  a  little  lower  than  that  on  the  left. 
After  the  flap  has  been  raised  throughout  the  whole  of  its  extent,  a  piece 
of  wet  lint  should  be  applied  to  the  forehead,  with  a  view  of  arresting  the 
bleeding,  before  the  next  step  is  taken.  This  consists  in  paring  the  surface 
and  edges  of  the  stiunp  of  the  nose,  and  removing  the  integuments  from  it 
in  such  a  way  as  to  leave  a  triangular  raw  surface.  In  doing  this  care  must 
be  taken — whilst  a  good  base  of  attachment  is  left — not  to  remove  the  parts 
too  widely,  lest  the  cheeks,  by  separating,  have  a  tendency  to  gape  too  much, 
and  the  nose  to  become  flattened  out.  The  integuments  also  should  be  dis- 
sected away  in  such  a  manner  as  to  form  a  deep  groove  shelving  inwards, 
so  as  to  receive  and  hold  the  flap  more  securely  and  with  less  overlapping 
of  the  edges.  Tlie  operation  must  now  be  discontinued  for  a  few  minutes 
until  all  bleeding  has  ceased,  and  the  cut  surfaces  have  become  glazed  ;  this 
point  is  of  great  importance  in  securLng  direct  adhesion,  and  must  be  carefully 
attended  to.  The  bleeding  having  been  arrested  by  exposure  to  the  aii",  and  by 
the  torsion  rather  than  the  ligature  of  any  spouting  branch,  the  flap  from  the 
forehead  should  be  brought  down  by  a  twist  from  left  to  right,  and  attached  by 
a  few  points  of  fine  suture  on  each  side  to  the  edge  of  tlie  incision,  around  the 
nasal  aperture.  A  pledget  of  soft  lint,  moderately  greased,  should  now  be 
gently  insinuated  imder  the  flap,  the  lower  part  of  the  incision  in  the  forehead 
drawn  together  by  a  point  of  suture,  but  not  so  as  to  constrict  the  root  in  any 


Fig.  404. — Diagram  of  Flap  in  Ehinoplastic 
Operation. 
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Fig.  405.— 
Depressed  Nose. 


Fig.  406.  —New  Nose,  day  after 
Operatiun. 


way,  and  the  rest  of  tlie  exposed  surface  covered  witli  water-dressing.  The 
pax-ts  will  then  present  the  appearance  of  Fig.  406,  taken  from  a  patient  of 
mine  the  day  after  the  operation.  Fig.  405  represents  the  deformity  for  which 
the  operation  was  performed.  The  patient  should  be  put  to  bed  with  a  piece 
of  soft  lint  laid  over  the  whole  of 
the  face,  so  as  to  maintain  its  tem- 
jDerature  ;  and,  if  it  be  winter,  he 
must  be  placed  in  a  room  that  is 
kept  well  warm  day  and  night.  The 
diet  for  the  fii'st  few  days  should  be 
simple,  but  abundant,  consisting 
chiefly  of  nutritious  slops. 

The  dressings  must  not  be  dis- 
turbed for  three  days  :  by  this  time, 
if  all  go  well,  the  flap  will  be  found 
somewhat  tumid,  warm,  and  sensi- 
tive, but  pale  in  colour.  The  plug 
in  the  nose  will  now  require  chang- 
ing, lest  it  be  rendered  offensive  by 
the  discharges  ;  its  vnthdrawal  and  the  substitution  of  another  must  be 
done  with  the  greatest  gentleness,  the  Surgeon  bearing  ia  mind  that  any 
undue  pressure  or  traction  may  destroy  adhesions,  and  prove  fatal  to  the 
vitality  of  the  flap.  If  the  sutures  produce  no  irritation,  they  may  be  left  in 
tin  the  fifth  or  sixth  day,  by  which  time  the  adhesions  will  be  tolerably 
perfect,  and  they  may  with  safety  be  cut  and  withdrawn.  As  the  adhesions 
strengthen  and  the  vitality  of  the  flap  improves,  it  must  be  elevated  by  putting 
underneath  it  a  larger  plug  of  lint ;  for  which,  after  a  time,  may  be  substituted 
a  small  gutta-percha  tube  moulded  to  the  figure  of  the  inside  of  the  nose. 
(Edema  of  a  somewhat  soKd  character  is  apt  to  come  on  in  the  flap,  giving  it  a 
white  appearance  ;  but  this  is  of  little  moment,  and  will  gradually  subside 
as  the  circulation  through  it  becomes  more  actively  established.  The  flap 
gradually  becomes  thicker  and  firmer,  throwing  out  granulations  from  its 
under  surface,  which  eventually  becomes  clothed  with  mucous  membrane. 
The  wound  in  the  forehead  must  be  dressed  like  an  ordinary  ulcer,  and  be 
well  touched  with  nitrate  of  silver  fi-om  time  to  time,  to  insure  its  con- 
traction. It  usually  cicatrises  with  great  readiness,  and  leaves  remarkably 
little  deformity. 

2.  Separation  of  the  Root  of  the  Flap. — This  may  be  done  about  a  month 
after  the  flap  has  been  fashioned,  when  its  vascularity,  tlirough  its  lateral 
adhesions,  wUl  be  perfected.  The  division  of  the  root  is  best  done  by  passing 
a  narrow-bladed  bistoury  under  the  twist,  and  cutting  upwards  towards  the 
eyebrows,  removing  a  wedge-shaped  portion  of  the  soft  parts,  so  as  to  make  a 
smooth  and  proper  bridge. 

3.  Formation  of  the  Oolumna  Nasi. — The  addition  of  the  colmnna  is  now 
all  that  is  wanted  to  make  the  nose  complete.  Tliis  must  be  made  from  the 
upper  lip,  perhaps  at  the  same  time  when  the  bridge  is  fashioned ;  and  it  may  be 
cut  and  fiixed  in  the  way  that  has  been  already  described  in  speaking  of  the 
restoration  of  this  feature,  the  interior  of  the  apex  of  the  new  nose  having 
been  well  pared  to  receive  it.  The  columna  requires  to  be  well  sujiported 
by  means  of  a  narrow  strip  of  plaster  passing  from  one  cheek  to  the  other, 
and  usually  requires  a  good  deal  of  fashioning  before  it  is  perfect ;  indeed, 
this  is  the  part  of  the  operation  that  I  have  found  always  most  troublesome, 
and  requiring  most  attention. 
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The  new  nose  must  continue  to  be  supported  from  beneath,  for  some 
months  after  its  formation,  by  plugs  of  lint  or  small  gutta-percha  tubes,  as 
it  will  e\nnce  a  gi-eat  tendency  to  contract  and  to  alter  in  its  general  outline 
and  shape;  becoming,  if  the  Surgeon  be  not  careful,  either  depressed  or 
dumpy.  The  sensibility  of  the  new  nose  is  entii'ely  destroyed  for  a  time 
after  the  division  of  the  bridge  ;  but  it  slowly  returns  fi'om  all  sides,  appear- 
ing first  in  the  neighbourhood  of  the  adhesions  between  it  and  the  cheeks, 
then  near-  the  columna,  next  in  the  bridge,  and  thus  the  organ  at  last  has 
its  sensation  restored  ;  for  this,  however,  several  months  will  usually*  be 
required,  and  the  part  in  which  it  returns  last  of  all  is  its  central  portion. 


The  annexed  cuts  (407,  408)  give  a  very  faithful  representation  of  a 
patient  on  whom  I  operated,  before  and  after  the  restoration  of  the  lost 
organ. 

The  success  of  the  case  will  depend  very  greatly  upon  the  minute  attention 
which  the  Surgeon  bestows  on  the  details  of  the  operation,  and  on  the  care 
which  he  takes  in  the  after-treatment.  Durmg  the  operation,  the  chief 
points  to  be  attended  to  are,  that  the  flap  be  made  of  sufficient  size,  that  all 
oozing  have  ceased  before  the  cut  edges  are  brought  into  contact,  and  that 
no  tension  nor  constriction  be  exercised.  A  principal  source  of  failure  in 
the  operation,  or  in  the  result  so  far  as  concerns  the  after-appearance  of  the 
patient,  is  gangrene  of  the  flap,  in  whole  or  in  part,  arising  from  the  root 
being  too  narrow  or  too  tightly  twisted,  or  from  the  flap  being  too  roughly 
handled  in  its  dissection.  So  also,  if  it  be  cut  too  small  and  not  prop^erly 
supported  afterwards,  the  result  will  not  be  very  satisfactory.  Other  acci- 
dents occasionally  happen  ;  thus  erysipelas  may  occur,  destroying  at  once 
the  vitality  of  the  flap,  or  coming  on  at  a  later  period,  and  causing  the  new 
nose  to  slough  under  the  attack  of  inflammation,  wliich  it  has  not  sufficient 
vitality  to  resist,  as  happened  in  one  of  Liston's  earlier  cases  ;  or  the  new 
nose  may  be  destroyed  by  a  return  of  the  lupus  which  proved  destructive  to 
the  old  one.  Hajmorrhage  may  also  occur  from  underneath  the  flap.  In  the 
last  case  operated  on  by  Liston  just  before  his  death,  and  which  was  com- 
pleted by  Morton  at  University  College  Hospital,  haemorrhage  to  the  extent  of 
more  than  a  pint  took  place  on  the  ninth  day,  without  any  evident  cause 
from  under  the  flap,  and  could  only  be  arrested  by  plugging.  Further  the 
operation  is  not  without  its  dangers,    Dieffenbach  lost  two  patients  out  of 


Fig.  407.— Patient  before  Rhinoplastic 
Operation. 


Fig.  408. — Same  Patient  some  months 
after  Operation. 


346        PLASTIC  SURGERY  OF  THE  FACE  AND  MOUTH. 


six  on  wlioni  lie  operated  in  Paris  ;  their  constitutions  probably  having  been 
in  an  unfavoiu'able  state. 

The  operation  as  just  described  will  usually  be  attended  by  very  satisfactory 
results.  Of  late  yeai-s  some  modifications  have  been  introduced  into  it.  Thus 
Langenbeck  recommends  that  the  periosteum  should  be  dissected  up  from  the 
frontal  bone  together  with  the  skin-fiap,  in  order  that,  by  the  after-develop- 
ment of  osseous  tissue,  a  firmer  and  better  organ  should  be  left.  It  has  been 
feared  by  some  Surgeons  that  the  exposure  of  the  frontal  bone,  by  stripping 
off  its  periosteum,  would  probably  be  followed  by  necrosis.  Experience  has, 
however,  shown  that  this  fear  is  groiindless,  as,  indeed,  naight  have  been 
inferred  from  analogous  conditions  often  observed  in  injuries  of  the  head, 
in  which  large  portions  of  the  pericranium  may  be  detached  without  the 
exposed  bone  losing  its  vitality.  But  it  appears  to  me  that  there  are  more 
serious  objections  to  "  Osteo-Rhinoplasty,"  and  that  it  is  an  rmnecessary  com- 
plication of  the  operation  to  turn  down  the  pericranium  in  the  nasal  flap, 
for  two  reasons.  First,  the  pericranium  is  very  firmly  attached  to  the 
bone,  and  very  loosely  to  the  integumental  structures,  which  glide  over  it. 
From  the  bone  it  is  not  detached  without  diiiiculty  and  the  necessity  of  a 
certain  degree  of  scraj)ing,  by  which  its  vitality  is  not  unlikely  to  be  impaired 
to  so  great  a  degree  that  it  would  be  of  no  service  as  a  bone-producing  organ 
in  the  new  nose,  and  would  not  improbably  slough  away  when  twisted  do^vn 
from  insufficient  vascular  supply.  Secondly,  even  if  the  pericranial  lining  ot 
the  new  nose  were  to  retain  its  bone-producing  power,  it  seems  to  me  that  an 
osseous  layer  inside  that  organ  would  rather  be  a  disadvantage  than  of  service, 
and  would  certainly  expose  it  to  greater  risk  of  fracture  and  other  injury  than 
if  such  brittle  material  as  a  thin  shell  of  bone  did  not  enter  into  its 
composition. 

The  operation  practised  by  Oilier  appears  to  me  to  be  less  happy  than 
many  of  that  excellent  Stu'geon's  suggestions.  It  consists  in  cutting  down  the 
nasal  process  of  the  superior  maxilla,  and  then  bending  it  across  so  as  to 
form  a  kind  of  bridge,  on  which  to  sustain  the  integumento-pericranial  flap 
deflected  from  the  forehead.    But  by  doing  this  the  lateral  supports  to  the 

bridge  of  the  new  nose  are  removed, 
and  necrosis  of  the  bent  or  rather 
broken  fragment  of  bone,  which  has 
actually  occurred,  is  not  an  unlikely 
accident. 

Fistulous  Openings  through 
THE  Nasal  Bones  leading  into  the 
interior  of  the  nostrils  are  occa- 
sionally met  with.  Such  apertures 
as  these  are,  perhaps,  best  closed  by 
paring  the  edges,  and  then  bringing 
forward  a  flap  of  neighbouring  sldn 
by  the  gliding  operation.  In  some 
cases  of  this  Idnd,  procediu-es  may  be 
required,  in  which  the  Surgeon  may 
display  much  ingenuity  and  benefit 
his  patient  greatly.  The  cuts  repre- 
sent a  case  many  years  since  under 
my  care,  before  and  the  day  after 


Pig.  409.— Opening  into  Anterior  Nares. 


operation,  in  which  a  large  aperture  into  the  side  of  the  nose,  resultnig  from 
necrosis  of  the  left  nasal  bone  consequent  on  scarlatina  (Fig-  409),  was  success- 
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fully  closed  by  a  flap  of  skin  taken  from  tlie  forehead  by  the  hvnsting  process 
(Fig.  410).  The  patient,  who  was  a  child  at  the  time  of  the  operation,  lias 
now  grown  into  a  comely  yoimg  woman,  pre- 
senting scarcely  a  trtxce  of  the  operation. 

Operation  for  Depressed  Nose. — Some- 
times the  nose  is  depressed  and  flattened  in 
consequence  of  the  loss  of  the  cartilages, 
vomer,  and  septiun,  though  the  external  parts 
remain  entire.  Dieftenbach  has  proposed  a 
plan  for  raising  it  by  slitting  it  longitudinally 
into  three  pieces  ;  dissecting  the  lateral  slips 
from  the  osseous  attachnrents  ;  paring  the 
edges  to  such  an  extent  that  they  overlap,  and 
stitching  them  together  ;  then  bringing  the 
whole  organ  forwards  by  pushing  long  hare- 
lip pins  across  its  base,  so  as  to  elevate  and 
narrow  its  attachments,  which  are  brought 
more  into  the  mesial  line.  Eergusson  has 
improved  this  procedure  by  not  slitting  the  nose  down,  bnt  dissecting  it  away 
from  the  bones  from  "svithin  the  nostril,  and  then  pushing  long  steel-poiuted 
stiver  needles  across  from  cheek  to  cheek,  and  twisting  their  ends  over  per- 
forated pieces  of  sole-leather,  through  which  they  had  previously  been  passed, 
thus  bringing  the  whole  organ  bodily  forwards.  The  colmnna  is  next  fasliioned 
in  the  way  which  has  already  been  described  ;  and  the  nose  is  completed. 


PLASTIC  SURGERY  OF  THE  LIP. 

Haee-lip.  — By  hare-lip  is  meant  a  congenital  perpendicular  fissure  or 
fissures  through  the  upper  Hp,  the  result  of  an  arrest  of  development.  The 
condition  thus  produced  in  man  is,  according  to  Geoffroy  St.  Hilaire,  not 
analogous  to  what  is  met  with  ia  the  hare,  but  to  that  which  occurs  in 


Fig.  411.— Single  Hare-lip. 

animals  of  a  lower 
grade  of  organisation — 
in  fishes.    The  arrest  of 

development  takes  place    Fig.  412.— Ordinary  Double  Hare-lip. 

opposite  the  line  of  jimc- 

tion  between  the  intermaxillary  and  superior  maxillary 
bones,  and  is  usually  associated  with  a  certain  amount 
of  disunion  or  msilformation  at  the  line  of  junction 
between  these  bones.  When  the  arrest  of  development 
takes  place  on  one  side  only,  the  hare-lip  is  said  to  be 
Single  (Fig.  411).  In  it  the  mesial  side  of  the  gap  is  usually  rounded  ; 
the  outer  edge  is  flattened  ;  and  the  frajnum  at  the  angle  is  long  and  sub- 
cutaneous.   It  most  frequently,  so  far  as  I  have  observed,  occurs  upon  the 


413.  —  Ordinary 
Double  Hare-lip.  Side 
View. 
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left  side.  Not  unfrequently  there  is  a  fissure  on  each  side  of  the  mesial 
Hne  ;  and  then  the  hare-lip  is  said  to  be  Double  (Figs.  412,  413).  When 
double,  the  fissure  is  deeper  on  one  side  than  on  the  other,  and  usually 
extends  into  the  nostril,  and  is  associated  with  cleft  palate  ;  though  sometimes 
it  stops  short  of  this.  In  these  cases  the  nose  is  usually  flattened  and 
expanded,  and  between  the  fissui-es  there  is  always  a  central  or  medium 
lobule  consisting  of  the  intermaxillary  bones  in  a  rudimentary  condition  ; 
to  this  a  triangular  labial  nodule  is  commonly  attached.  In  many  cases  this 
is  pushed  forwai'ds,  and  tilted  on  its  base,  so  that  the  alveolar  border  projects 
forwards.  Sometimes  the  projection  is  so  considerable  that  it  is  attached  to 
the  tip  of  the  nose. 

Median  fissure  is  so  rare  that  there  are  scarcely  any  authentic  cases  of  it  in 
the  records  of  surgery.  Delahaye,  however,  mentions  one  instance  of  mesial 
fissm-e  of  the  upper  lip  with  two  lateral  fissures,  and  Nicati  has  described 
one  in  the  lower  lip,  the  only  case  of  the  kiad  that  I  have  met  with  on 
record. 

The  cleft  in  hare-lip  corresponds  to  the  line  ot  junction  between  the 

embryonic  intermaxillary  bones  and  the  superior 
maxilla.  The  fissure,  when  single,  may  be  con- 
fined to  the  lip  ;  but  ia  the  majority  of  cases  it 
extends  to  the  alveolus  of  the  upper  jaw,  giving 
rise  to  a  deep  notch  between  the  outer  incisor 
and  the  canine  tooth.  When  double,  the  four 
incisors,  usuaUy  imperfectly  and  irregularly  de- 
veloped, are  included  in  the  central  inter- 
maxillary tubercle.  Meckel  and  Nicati  have 
described  a  rare  form  of  hare-Hp,  in  which  the 
fissure  corresponds  to  the  line  of  junction  be- 
Fig.  4U.-Jawln  DouWe  Hare-  tween  the  Central  and  lateral  incisors.  In  many 
Up,  and  Cleft  Palate.  (.^ses  the  fissure  extends  back  into  the  palate  ; 

this  more  frequently  happens  when  the  hare-lip  is  double,  and  in  these  cases 
every  variety  of  palatal  deformity  is  met  with  (Fig.  414). 

Affe  for  Operatio7i.— The  cure  of  hare-Up  can  only  be  effected  by  a  properly 
conducted  operation.  In  the  performance  of  this,  the  first  point  that  has  to 
be  determined  is  the  age  at  which  it  should  be  done.  On  this  there  has  been, 
and  is  still,  a  good  deal  of  difference  of  opinion.  Sui-geons  generally  are, 
however,  I  think,  agreed  that  it  is  better  not  to  perform  the  operation  durmg 
dentition  ;  at  all  events  not  during  the  cutting  of  the  incisor  teeth,  when  there 
is  much  local  excitement  and  general  irritability  of  the  nervous  system  ;  but 
they  are  not  agreed  as  to  whether  it  should  be  done  before  or  after  dentition. 
In  support  of  the  opinion  that  it  is  more  prudent  to  wait  until  after  this 
period,  it  is  alleged  that  very  young  infants  are  especially  liable  to  convul- 
sions ;  that  the  performance  of  operations  on  them  is  troublesome  ;  and  that  it 
interfsres  with  suckling.  These  statements,  however,  are  not  carried  out  by 
what  we  meet  with  in  practice.  I  think  there  is  no  evidence  to  show  that 
there  is  any  danger  in  operating  during  early  infancy  ;  indeed,  I  believe  that 
very  young  cliildren,  those  but  a  few  weeks  or  months  old,  bear  operations 
remarkably  well.  I  have  repeatedly  operated  at  these  tender  ages,  not  oiily  lor 
hare-lip,  but  for  hernia,  the  removal  of  tumours  and  najvi,  the  division  oi 
tendon;,  &c.,  and  have  never  seen  any  bad  result  follow  Besides  this  the 
performance  of  the  operation  is  easier  at  a  very  early  age  tlian  when  tne  cnuci 
has  reached  its  first  or  second  year;  when,  its  intelligence  being  more  developed, 
it  knows  what  it  has  to  suffer,  and  screams  and  struggles  more  than  a  very 
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yoimg  infant  does,  whenever  it  sees  the  Surgeon,  or  when  he  makes  an  attem])t 
to  examine  the  wound  or  dressings.  After  the  operation  also,  the  child  will, 
when  yoimg,  take  to  the  breast  mthout  difficidty  and  with  the  gi-eateet 
avidity.  The  act  of  suction  is  advantageous,  as  in  it  the  sides  of  the  incision 
are  more  closely  compressed  and  brought  together.  At  very  early  ages,  union 
of  the  woimd  takes  place  with  great  readiness  and  solidity ;  and,  as  no  time  has 
been  given  for  the  rest  of  the  featiu'es  to  become  distorted,  there  will  not  be 
that  permanent  flattening  and  deformity  of  the  face  wliich  is  apt  to  continue 
after  the  hai-e-lip  is  cured,  if  the  operation  be  deferred  to  a  more  advanced 
age.  For  these  various  reasons  I  agree  with  Dubois,  Fergusson,  and  Butcher, 
that  the  operation  had  best  be  performed  early  ;  if  possible,  at  about  the  sixth 
week  after  birth,  or  from  that  to  the  third  month,  which  may,  I  think,  be 
considered  the  time  of  election  for  this  procediu'e.  At  this  time  the  vitality 
of  the  child  is  good,  and  the  tissues  are  not  so  lacerable  as  at  an  earlier  age. 
Should  circumstances  require  it,  however,  the  operation  might  be  done  at  a 
much  earlier  period  than  this.  Thus,  at  the  urgent  solicitations  of  the  parents, 
I  have  performed  it  within  the  first  twenty-four  hours  after  birth,  and  several 
times  during  the  first  week.  But  in  these  early  days  of  life  the  operation  is 
not  without  danger ;  the  vitality  of  the  child  is  often  feeble,  it  suffers  greatly 
from  the  loss  of  even  a  very  small  quantity  of  blood,  and  the  tissues  are  so 
lacerable  that  there  is  great  danger  of  the  pins  or  stitches  cutting  out.  I  would 
therefore  not  advise  its  performance  then. 

It  is  scarcely  necessary  to  observe  that,  as  vmion  by  the  first  intention  is 
aimed  at,  the  operation  should  not  be  tmdertaken  unless  the  health  be  good  ; 
and  certainly  not  if  the  child,  at  whatever  age,  have  but  recently  recovered 
from  measles,  scarlet  fever,  or  other  infantile  disease. 

Operation  for  Hare-lip.— In  the  treatment  of  hare-lip,  there  are  three 
main  objects  to  be  kept  in  view  :  1.  The  Procuring  of  Union  by  the  Direct 
Adhesion  of  the  cut  edges  of  the  fissure  ;  2.  The  Prevention,  as  far  as  possible, 
of  Deformity  during  the  process  of  union ;  and,  3.  The  Avoidance  of  aU  Traction 
on  the  line  of  incision  that  may  interfere  with  these  results. 

These  principles  of  treatment  are  carried  out  by  paring  the  edges  of  the 
fissure  freely,  bringing  them  together  by  means  of  the  twisted  or  interrupted 
suture,  and  taking  off  all  tension  by  means  of  strips  of  plaster  and  the  cheek- 
compressor.  But  the  details  of  the  treatment  vary  so  much,  according  as  the 
fissure  is  single  or  double,  or  comjjlicated  by  more  or  less  projection  of  the 
intermaxillary  portions,  that  the  steps  of  each  operation  require  to  be  separately 
described. 

Single  Hare-Hp— The  operation  for  single  hare-lip  is  perfoimed  in  the 
following  way.  The  child  having  been  weU  piimed  in  a  jack-towel  that 
swathes  it  tightly,  the  Surgeon,  sitting  down,  places  his  feet  on  a  stool  so  as  to 
raise  them  ;  and,  covering  his  knees  with  a  piece  of  tarpaulin,  holds  the  child's 
head  firmly  between  them.  He  first  freely  cUvides  the  frisnum  and  all  mem- 
branous connections  between  the  angle  of  the  cleft  and  the  gum  of  the  uijper 
jaw,  and  then,  putting  the  Hp  on  the  stretch  by  seizing  the  extreme  edge  of  the 
cleft  with  a  pair  of  artery-forceps  or  a  tenaculum,  pares  the  edges  of  the  cleft 
by  transfixion  with  a  narrow-bladed  bistoury,  or  fine  scalpel,  from  above 
do^vnwards,  first  on  one  side,  then  on  the  other ;  taking  care  that  the  incisions 
unite  neatly  and  cleanly  above  the  upper  angle  of  the  fissure,  which  must  be 
well  cut  out ;  and  that  they  extend  sufiiciently  far  outwards  to  cut  away  the 
rounded  portion  of  the  prolabium  which  forms  the  side  of  the  base  of  the 
fissure.  Care  should  be  taken  that  enough  is  cut  away ;  there  is  more  danger 
usually  of  taking  too  little  than  too  mxich.  ' 
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In  single  hare-lip,  where  the  lips  are  veiy  lax,  the  incisions  may  he  straight ; 
but  if  the  gap  he  wide  and  the  tissue  deficient,  or  m  double  hare-lrp,  they 
shoxM  be  somewhat  concave  inwards  :  in  this  way  there  xs  less  hkehhood  of 

de!X  introduced  through  the  lip  fi-om  one  side  of  the  fissure  to  the  other. 
The  Bins  should  be  entered  at  about  a  quarter  of  an  inch  from  the  pared  edge 
on  one  side  and  brought  out  at  a  corresponding  point  on  the  other  ;  care  being 
taken  that, 'though  they  are  passed  deeply,  the  mucous  membrane  is  not  trans- 
fixed •  if  it  be  it  will  be  doubled  into  the  wound,  and  thus  interfere  with 
union  Two  pins  are  usuaUy  requii-ed  ;  if  the  child  be  some  years  old,  and  the 
fissure  very  long,  three  may  be  used.  The  lower  pin  should  be  introduced 
first  underneath  or  thi-ough  the  cut  labial  artery,  in  such  a  way  that  its  pressure 
may  stop  the  bleeding  from  this  vessel,  which  is  often  rather  free  :  m  passmg 
this  pin,  great  care  should  be  taken  to  bring  the  opposite  sides  of  the  fissure 
well  into  contact,  so  as  to  be  on  a  level  below,  that  no  irregularity  may  be  left 


Fig.  415.-AppUcation  of  T^visted  Suture.  Fig.  «|-AP/j^^g- 

in  the  prolabium.    The  twisted  suture  is  then  appHed  in  the  usual  way  (Fig. 
415)  fii-st  round  the  lower  pin,  and  then  round  the  upper  one  (separate  tJireaas, 
however,  being  used  for  each) ;  and  lastly,  the  two  are  united  by  a  few  cross  turns 
so  as  to  press  down  and  support  the  whole  length  of  the  fissure  (Fig.  416).  In 
applying  the  twisted  suture,  the  Surgeon  must  he  careful,  whilst  drawing  the 
edies  closely  into  apposition,  not  to  apply  the  threads  too  tightly,  lest  slough- 
in°  result  ;  and  in  crossing  them  from  one  pin  to  the  other,  great  caution  must 
be  used  not  to  draw  the  two  pins  together  homontally,  lest  puckermg  of  the  line 
of  union  take  place.  The  pins  are  then  cut  short,  the  whole  is  coated  with  a  layer 
of  coUodion,  and  a  piece  of  plaster  is  put  under  the  ends  of  the  pms  to  prevent 
excoriation  of  the  skin.  In  addition  to  the  pins  and  twisted  suture,  I  mvanabiy 
introduce  one  point  of  interrupted  suture  through  the  mucous  membrane  of  the 
lower  part  of  the  fissure,  just  inside  the  mouth ;  and  I  look  upon  this  as  of 
;iat  Consequence  in  order  to  prevent  the  notching,  which  is  other-se  very 
!pt  to  occui'  in  consequence  of  that  portion  of  the  mcision  between  the  lower 
%  and  th   edge  of  the  lip  being  kept  open  by  the  child  in  sucking,  or  pro- 
irudL.  its  tongue  against  it    At  the  end  of  from  72  to  96  hours,  according  to 
he  a4  of  the  child,  the  pin  should  be  withdrawn,  or  it  may  be  removed  by 
pustog  it  through  tke  lip  by  a  gentle  rotatory  movement,  -  -^^^^^^^ 
the  cut  end  does  not  tear  or  lacerate  the  aperture  m  the  lip.    The  thiea_d 
matted  together  with  exudation  and  a  little  blood,  fomi  a  good  crust,  ^^dncl 
m  y  t  left  on  for  two  or  three  days  longer,  and  ^.^^^^^^ 
itself  -  the  less  any  crusts  that  form  over  the  hne  of  incision  ^'^  ^'^^'^^^ 
S,'the  better  wiH  usually  be  the  result.    The  Hp  may,  if  t  -S^^^^ 
be  supported  by  a  strip  of  adhesive  plaster,  winch  should, 
for  about  a  fortnight  after  the  operation,  so  as  to  F^v^^ .  ^^^^^^^^^^ 
cicatrix  and  notchii^g  of  its  lower  part.    The  ^^M^^^^ 
be  left  in  for  about  four  days.    It  sometimes,  though  raieiy,     1 1  b 
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Fig. 417. — Hare-lip:  Spring 
Clieek-compressor. 


hare-lip  that  the  iutermaxiUary  portion  is  so  large  and  projecting,  that  there  is 
difficulty  in  bidnging  the  lateral  segments  together  over  it.  Should  this  he  the 
case,  the  better  plan  is  to  notch  it  at  its  alveolar  border  on  the  side  that  is  not 
fissiu-ed,  and  then  to  break  it  back  so  as  to  remove  all  projection.  If  the  fissm-e 
be  wide,  and  the  child  restless,  so  that  there  is  danger  of  the  parts  being 
di-agged  upon  during  its  screaming  or  crymg,  it  is  a  very  good  plan  to  apply 
the  spring  cheek-compressor,  invented  by  Hainsby, 
here  represented  slack  (Fig.  417).  Indeed,  whenever 
obtiiinable,  this  excellent  contrivance  should  be  em- 
ployed. Its  use  adds  greatly  to  the  success  of  the 
operation. 

Double  Hare-lip. — The  operation  for  double  hare- 
lip is  performed  on  the  same  princijole  as  that  for 
the  single  form  of  the  disease,  viz.,  of  procuring  union 
by  adhesion  between  the  opposite  siirfaces.   The  dif- 
ference in  the  operations  consists  chiefly  in  dealing 
■wdth  the  intermediate  portion  of  the  lip  and  alveolus. 
(Fig.  418).    The  management  of  the  intermaxillary 
process  must  vary  according  to  its  size  and  degree 
of  projection.    If  it  be  small  and  rudimentary,  or 
fixed  to  the  tip  of  the  nose,  as  in  Fig.  419,  it  should  be  cut  off  with  bone- 
nippers,  as  it  would  prevent  the  lateral  segments  from  coming  into  proper 
apposition.    Most  commonly,  when  this  is  done,  there  is  free  and  even 
dangerous  bleeding  fi-om  a  dental  artery  deep  in  the 
bone,  which  may  require  to  be  touched  with  a  red- 
hot  needle  or  wire  before  the  haemorrhage  from  it 
will  cease.   If  the  central  intermaxillary  portion  be 
large  and  projecting,  it  should  be  bent  or  broken 
back  by  strong  forceps  covered  with  vulcanised 
India-rubber.     If  it  be  large  and  not  projecting, 
the  soft  parts  should  be  well  pared  on  each  side,  and 
transfixed  by  the  hare-lip  pins,  and  thus  be  inter- 
posed between  and  united  to  the  pared  lateral  sur- 
faces ;  indeed,  it  is  always  advisable  not  to  remove 
this,  unless  it  be  awkwardly  situated,  as  in  Fig.  420. 
When  it  is  left,  though  the  union  may  not  appear 
quite  so  perfect  and  uniform  as  it  would  if  the 
lateral  halves  had  been  directly  united,  yet  eventu- 
ally the  case  will  turn  out  better  ;  the  central  por- 
tion becoming  developed,  and  forming  the  natural 
mesial  projection  of  the  Hp,  which  is  lost  when 
the  lateral  halves  are  directly  imited.  Butcher 
has  invented  some  very  simple  and  ingenious  forceps  lip^'^-RYghr&"°"L[p''dnX 
for  the  partial  section  and  bending  back  of  the  '^"^^  ^'^  Spring-hook  Forceps ; 

i.„,.^„„-n  -r  p  narrow  Knifo  entered  at 

intermaxillary  process.  In  some  of  these  cases  great  angle ;  dotted  Une  shows  du-ao- 
nicety  is  requii-ed  in  planning  the  incisions,  and  °^ 
in  the  introduction  of  the  sutures.  The  central  portion  is  most  advantageously 
pared  in  a  somewhat  concave  manner,  so  that  the  freshly  cut  edges  of  the 
lateral  halves  are  received  into  and  more  accurately  fitted  upon  it.  Should 
as  often  happens  in  single  as  weU  as  in  double  hai-e-lip,  one  of  the  lateral 
segments  be  tied  down  to  tlie  gimi  and  alveolus  by  a  doubling  of  mucous 
membrane,  this  must  be  freely  divided,  and  the  portion  of  lip,  with  perhaps 
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the  corresponding  ala  of  the  nose,  freely  dissected  up  from  the  osseous  struc- 


Fig.  419. — Double    H.are-lip  :  Inter- 
maxillary Portion  fixed  to  Nose. 


Fig.  420.— Double  Hire  lip  :  Projecting  Inter 
maxillary  Portion. 


tures,  so  as  to  admit  of  its  being  moved  forwards  without  too  much  traction 
being  put  upon  it. 

Treatment  by  Simple  Suture. — During  several  years  I  have  been  in  the  habit 
of  treating  hare-lip  of  all  kinds,  double  as  well  as  single,  with  the  simple 
interrupted  suture  alone,  without  using  any  pins.  I  have  in  this  way  treated 
most  successfully  many  cases  in  children,  whose  ages  have  varied  from  a  few 
days  to  four  years,  with  most  satisfactory  results,  and  with  less  marking  of  the 
lip  than  I  have  ever  seen  attend  union  by  means  of  the  twisted  suture,  to 
which  I  now  generally  prefer  the  simple  suture  as  being  equally  safe,  more 
simple,  and  followed  by  less  scarring  of  the  lip,  provided  the  case  be  not  too 
complicated,  nor  associated  with  very  mde  fissure  in  the  palate,  or  \vith  great 
projection  of  the  intermaxillary  bones.  In  these  circumstances,  the  pins  should 
be  preferred. 

When  the  fissure  is  single,  the  edges,  having  been  pared  in  the  usual  way, 
should  be  brought  together  by  two  points  of  suture ;  the  first  passed  deeply 
near  the  free  edge,  and  in  such  a  way  as  to  compress  the  cut  coronary  artery  ; 
the  other  nearer  the  nasal  angle.  These  sutures  should  be  of  thick  weU-waxed 
dentist's  twist  that  will  not  cut  out  too  readily,  or,  what  is  better,  of  silver  wire. 
A  point  of  fine  interrupted  suture  should  then  be  inserted  through  the  mucous 
membrane  inside  the  lip.  The  lip  may  then  be  supported  by  two  narrow  strips 
of  plaster,  one  placed  between  the  sutures,  the  other  between  the  upper  suture 
and  the  nose.  On  the  third  day  the  upper  suture  should  be  taken  out,  but  the 
lower  one  may  be  left  in  for  a  day  or  two  longer,  when  it  and  the  one  through 
the  mucous  membrane  may  be  removed  together,  imless  the  latter  have  already 
cut  its  way  out.  If  sHver  wire  sutures  are  used,  they  may  be  left  in  for  sue  or 
seven  days  without  producing  irritation.  The  Up  must  then  be  supported  for  a 
few  days  with  a  strip  of  plaster. 

In  the  case  of  double  hare-Up  the  same  plan  is  to  be  adopted,  first  on  one 
side,  then  on  the  other  ;  but  here,  as  the  gaps  are  wider,  and  the  tension,  more 
particularly  when  the  intermaxillary  prominence  is  veiy  projecting,  is  apt  to 
be  considerable,  it  is  necessary  to  support  the  cheeks,  and  thus  to  prevent 
undue  traction  on  the  stitches,  by  means  of  the  cheek-compressor.  In 
this  way  all  risk  of  the  stitches  cutting  out  before  union  is  compieteii 
is  avoided  ;  and  exceUent  and  solid  union  will  speedily  be  obtfimea  even 
in  cases  of  double  hare-lip,  with  some  intermaxiUaiy  projection  and  nssurea 
palate.  r  i 

The  operation  occasionally  fails.    The  probabUity  of  the  occurrence  of  such 
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an  nntoward  event  is,  however,  greatly  diminished  by  the  use  of  the  cheek- 
compressor.  It  may,  however,  happen  either  in  consequence  of  the  child's 
health  being  in  an  unsatisfactory  state,  so  as  to  prevent  union  by  the  first 
intention  ;  or  in  consequence  of  the  pins  having  been  withdrawn  too  early, 
before  secure  cohesion  has  been  effected.  In  such  circiimstances  as  these, 
an  attempt  might  be  made  to  unite  the  granulating  edges  by  the  re-introduction 
of  the  pins  or  sutures,  and  by  firmly  fixing  the  lip  by  means  of  the  cheek- 
compressor.  Such  attempts,  however,  rarely  succeed  :  should  they  not  do  so,  it 
will  usually  be  foimd  most  prudent  to  wait  at  least  a  month  before  taking 
any  further  steps,  and  then  to  pare  the  edges  afresh  and  repeat  the  original 
operation. 

Congenital  Transverse  Fissures  of  the  Cheeks,  extending  from  the 
angle  of  the  mouth  to  the  anterior  border  of  the  masseter  or  up  towards  the 
malar  bone,  are  occasionally  met  with,  and  have  been  specially  described  by 
Klein  and  Nicati.  Such  malformations  require  to  be  treated  on  exactly  the 
same  principles,  and  with  the  same  attention  to  details,  as  hare-lip  ;  union 
between  the  pared  edges  being  effected  by  means  of  hare-lip  pins  and  the 
twisted  suture. 

CheiloplastY. — Simple  plastic  operations  are  commonly  practised  on  the 
lower  lip  for  the  removal  of  cancroid  disease,  by  cutting  out  a  V-shaped  piece 
of  the  lip,  including  the  whole  diseased  structure,  and  then  bringing  together 
the  opposite  sides  of  the  incision  by  hare-lip  pius.    These  operations  have 
already  been  described  and  figured  at  page  350,  vol.  ii.    "We  shall  consider  bere 
those  cases  in  which  it  becomes  necessary  to  repair  more  or  less  extensive  loss  of 
substance  in  the  labial  structures.    The  restoration  of  a  portion  of  the  lip  that 
has  been  destroyed  by  accident  or  disease,  is  not  so  readily  effected  as  that  of 
the  nose  ;  yet  a  good  deal  may  be  done  to  remove  the  deformity.    The  plan 
originally  introduced  by  Chopart  consists,  when  it  is  the  lower  lip  that  is 
deformed,  in  carrying  an  incision  from  behind  the  lower  jaw  down  to  the 
hyoid  bone,  so  that  a  square  flap  may  result,  which  is  detached  from  above 
downwards.    This  flap  is  then  brought  up,  and  fixed  to  the  pared  edges  of  the 
-  remaining  portion  of  the  lip  by  points  of  suture  ;  the  head  being  kept  properly 
inclined,  in  order  to  prevent  undue  tension.    After  sufficient  imion  has  taken 
place  to  preserve  the  vitality  of  the  flap,  its  lower  attachment  may  be  divided. 
The  flap  should,  if  possible,  not  be  twisted,  though  it  is  not  always  practicable 
to  avoid  this.    This  operation  is  not  usually  very  satisfactory  in  its  results,  as 
the  new  flap  is  apt  to  become  cedematous  and  inverted  at  the  edge,  or  the  flow 
of  saliva  may  interfere  with  proper  union.    In  those  cases  in  which  the  greater 
portion  of  the  lower  lip  has  been  excised  for  cancerous  disease  affecting  its 
upper  margin,  the  most  successful  procedure  for  the  restoration  of  the  deformity 
consists  in  a  modification  of  the  plan  recommended  by  Serres  ;  and  from  this  I 
have  derived  excellent  results,  as  in  the  case  wliich  is  here  represented  (Fig. 
421).    The  object  of  the  operation  is  to  raise  the  lower  lip  to  a  level  with  the 
mcisor  teeth.    An  incision,  about  three  quarters  of  an  inch  m  length,  is  made 
directly  outwards  from  the  angle  of  the  mouth,  on  each  side,  into  the  cheek  ; 
from  the  extremity  of  this,  a  cut  is  carried  obliquely  downwards  on  to  the  upper 
margin  of  the  lower  lip,  so  as  to  excise  the  included  triangular  piece ;  the  lower 
lip  18  then  dissected  away  from  the  jaw,  from  the  inside  of  the  mouth,  and  a 
y-shaped  piece  is  taken  out  of  its  centre.    By  means  of  a  hare-lip  pin  on  each 
side,  and  a  point  of  suture,  the  incisions  in  the  angle  of  the  mouth  are  brought 
accurately  together ;  and  in  the  same  way  the  vertical  one,  in  the  centre,  is 
united  (Fig.  422).  In  this  way  the  whole  of  the  lower  lip  is  raised,  and  brought 
more  forwards.    If  care  have  been  taken,  in  removing  the  cancer  from  the  ed^c 
VOL.  n.  .  . 
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of  the  lip,  to  leave  the  mucous  membrane  rather  long  (wliich  may  always  be 
done,  as  the  sldn  is  affected  to  a  greater  extent  than  it),  a  good  prokbium  may 
be  formed,  and  the  restoration  effected  with  but  little  deformity.  Care  must  be 


Fig.  421.— Lines  of  Incision  in  CheUoplasty.     Fig.  422. -Incisions  and  Sutures  in  CheUoplasty. 

taken  to  prevent  union  from  occurring  between  the  inside  of  the  lower  lip  and 
the  gum,  by  the  interposition  of  a  strip  of  oiled  hnt. 

Buchanan,  of  Glasgow,  as  far  back  as  1841  published  an  account  of  a  method 
for  restoring  the  lower  lip  when  affected  by  extensive  cancerous  disease,  which 
leaves  most  satisfactory  results.  The  accompanying  figures  illustrate  the  kind 
of  case  in  which  Buchanan's  operation  is  applicable,  the  lines  of  incision 
required,  and  the  appearance  presented  by  the  chin  and  lip  after  the  disease  has 
been  removed,  and  the  flaps  brought  into  proper  apposition. 

The  steps  of  the  operation  are  simple,  and  the  result  is  excellent. 

The  diseased  part  of  the  lower  lip  is  first  removed  by  an  eUiptical  incision 


Fig.  423.  Fig.  424.  Fig.  425. 

Buchanan's  Operation  for  the  Restoration  of  the  Lower  Lip. 

(Fig.  423,  A  B  a).  An  incision,  b  c,  is  then  carried  downwards  and  outwards 
on  each  side  to  the  chin  ;  and  another  incision,  c  d,  upwards  and  outwards 
parallel  to,  and  corresponding  in  length  to,  A  b.  The  flaps  formed  by  these 
incisions  are  represented  in  Fig.  424.  They  are  detached  from  their  subjacent 
connections ;  and  the  whole  is  raised  upwards,  so  that  the  original  elliptical 
incision  comes  into  a  horizontal  line,  and  is  made  to  constitute  the  margin  of 
the  new  lip  ;  the  secondary  incisions  under  the  jaw  coming  together  in  a 
vertical  direction,  in  which  they  are  retained  by  twisted  and  interrupted  sutures 
(Fig.  425). 

PLASTIC  SURGERY  OF  THE  PALATE. 
Various  degrees  of  congenital  deformity  may  occur  in  the  palate  and  uvrda  : 
thus  the  uvula  alone  may  be  bifid,  or  the  cleft  may  extend  tlirough  the  greater 
part  of  the  whole  of  the  soft  palate  ;  or  the  hard  palate  may  be  divided  as 
well  (Fig.  426) ;  and,  lastly,  the  separation  may  extend  forwards  to  the  integu- 
ments of  the  face,  producing  single  or  double  hare-hp.  The  soft  palate  and 
iivula  are  not  unfrequently  cleft  without  the  hard  palate  being  divided  ;  and, 
in  some  very  rare  cases,  the  lip  and  the  hai-d  palate  are  lissiu-ed  ^\•ithout  the 
soft  one  being  cleft. 
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These  malibrmatious  necessarily  give  rise  to  great  inconvenience,  by  inter- 
fering with  deglutition,  and  rendering  speech  nasal  and  imperfect.  During 
the  swallowing  of  fluids,  there  is  a  tendency  to  regurgitation  through  the  nose, 
though  this  is  occasionally  prevented  by  the 
approximation  of  the  edges  of  the  fissiu'e  in 
the  soft  palate. 

Age  for  Operation. — In  the  treatment  of 
these  malformations,  the  first  question  to  be 
determined  is  the  age  at  which  the  operation 
should  be  performed.  As  the  success  of  tlie 
operation  depends  in  a  great  measure  upon 
the  patient  remaining  perfectly  tranquil  and 
steady  during  the  necessary  procedures, 
which  are  of  a  tedious  and  protracted  charac- 
ter; upon  his  assisting  the  Surgeon  by  open- 
iag  his  mouth,  and  not  struggling  on  the  pig.  426.-Mssure  of  Hm-d  and  Soft 
introduction  of  the  instruments ;  and,  after  Palate, 
the  operation,  upon  his  maldng  as  little  movement  as  possible  in  speech  or 
deglutition  for  some  days  ;  it  is  usually  considered  expedient  not  to  interfere 
with  this  malformation  until  the  patient  has  attained  the  age  to  imderstand  the 
necessity  of  remaining  quiet,  and  to  be  able  to  control  his  movements  ;  yet 
some  observations  by  Fergusson  and  Sedillot  have  shown  that  the  necessary 
operation  may  be  done  successfully  on  yoimg  children.  It  need  scarcely  be 
remarked,  that  the  general  health  ought  to  be  in  the  best  possible  state,  before 
any  procedure  requiring  immediate  tmion  of  parts  be  attempted. 

Staphtlorapht. — The  operation  for  the  cure  of  a  cleft  in  the  soft  palate 
may  be  said  to  have  been  introduced  by  Roux  ;  for,  although  several  attempts 
at  the  cure  of  this  deformity  had  been  made  by  Surgeons  before  his  time,  yet 
he  was  the  first  to  establish  Staphyloraphy  as  a  distinct  operation.  Many 
modifications  of  Roux's  plan  have  been  practised  by  Grafe,  Warren,  Dieffenbach, 
Liston,  and  others,  in  order  to  render  it  more  easy  of  execution  and  certain  in 
its  results,  and  especially  by  maldng  incisions  through  it  so  as  to  take  off  the 
traction  on  the  sutures  ;  but  to  Fergusson  is  due  the  great  merit  of  introducing 
a  new  principle  of  treatment  in  the  operation — viz.,  the  ajji^lication  of  myotomy 
to  it,  thus  paralysing  the  movements  of  the  muscles  of  the  palate.  Fergusson 
found  that  the  great  cause  of  failure  in  these  cases  was  the  mobility  of  the 
parts,  and  the  traction  exercised  by  the  muscles,  principally  the  levator  palati 
and  the  palato-pharyngeus,  on  the  line  of  imion  ;  in  order  to  obviate  this,  he 
conceived  the  happy  idea  of  dividing  these  muscles.  Before  Fergiisson  laid 
down  the  principles  of  this  operation,  it  is  true  that  various  cuts  had  been  made 
in  the  palate  by  different  Surgeons,  with  the  view  of  taking  off  the  tension 
after  the  sutures  were  tied.  Thus  Dieffenbach,  Pancoast,  and  Liston,  all 
recommend  that  the  traction  on  the  stitches  should  be  lessened  by  longitudinal 
or  transverse  incisions  across  the  veluni  pendulum  palati.  Mettauer  practised 
several  small  incisions  for  this  pui-pose  ;  and  Mason  Warren  divided  the 
anterior  pillar  of  the  fauces  and  its  attachments  to  the  posterior  pillai-,  coming 
nearer  than  any  previous  operator  to  Fergusson's  method.  These  operations, 
however,  were  done  almost  at  hap-hazard,  and  in  an  empirical  way,  without 
the  recognition  of  any  distinct  principle  being  involved  in  them. 

In  the  operation  as  performed  by  Fergusson,  tliere  are  four  distinct  stages. 
1.  The  muscles  of  tlie  palate  are  divided,  by  passing  a  ciu-ved  lancet-ended  knife 
through  the  fissure  behind  the  velum,  midway  between  its  attacliment  to  the 
bones  and  the  posterior  margin,  and  about  half-way  between  the  velum  and  the; 
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end  of  the  EustacMan  tube.    By  cutting  deeply  with  the  point  of  the  knife  in 
this  situation,  the  levator  palati  is  divided.    The  uvula  is  then  seized  and 
drawn  forwards,  so  as  to  put  the  posterior  piUax  of  the  fauces  on  the  stretch, 
wWch  is  to  be  snipped  across,  so  as  to  divide  the  palato-pharyngeuB.  The 
anterior  piUar,  the  palato-glossus,  may  then  he  notched  m  a  similar  way.  2. 
The  next  step  in  the  operation  consists  m  paring  the  edges  of  tlu  fissure  from 
above  downwards,  by  means  of  a  sharp-pointed  bistoury.    This  is  best  done  by 
seizing  the  lower  end  of  the  uvula,  putting  it  on  the  stretch,  and  cutting  tirst 
on  one  side  and  then  on  the  other,  leaving  the  angle  of  union  to  be  afterwards 
removed.    The  patient  should  then  be  allowed  to  remain  quiet,  and  to  gargle 
the  mouth  with  cold  water  or  to  suck  ice,  so  as  to  stop  the  bleeding.    3.  When 
the  bleeding  is  arrested,  the  Surgeon  proceeds  to  the  next  step,  that  of  introduc- 
ing the  sutures;  this  may  be  done  by  means  of  a  nsevus-needle,  armed  with  a 
moderate  sized  thread,  being  passed  from  below  upwards  on  the  left  side  of  the 
fissure,  about  a  quarter  of  an  inch  from  the  margin  ;  the  thread  .should  now  be 
seized  with  forceps,  and  one  end  of  it  pulled  forwards  through  the  fissure. 
This  may  again  be  threaded  in  the  needle,  and  passed  through  the  opposite 
side  of  the  fissure  from  behiud  forwards  through  the  right  side  ;  as  the  pomt  of 
the  needle  appears,  the  thread  should  agaiu  be  seized,  and  the  needle  at  the 
same  time  withdrawn  ;  the  suture  is  then  tied  by  means  of  the  Surgeon's  knot ; 
and  in  this  way,  according  to  the  extent  of  the  fissure,  from  two  to  four  sutures 
may  be  passed  and  tied  lightly,  and  the  knots  cut  close.    An  important  im- 
provement in  this  method  of  passing  the  sutures  is  now  very  generaUy  a(lopted. 
It  consists  in  passing  a  single  suture  through  the  left  side  of  the  cleft  from 
before  backwards  in  the  usual  way.    A  needle,  having  an  eye  at  its  point, 
and  threaded  with  a  loop  instead  of  a  single  thread,  is  now  passed  through  the 
right  side  of  the  cleft,  the  loop  drawn  through,  and  the  needle  removed.  The 
single  suture  is  then  slipped  through  the  loop.    This  is  then  withdrawn, 
carrying  with  it  through  both  sides  of  the  cleft  the  single  Hgature.    In  this 
way  the  sutures,  being  passed  on  both  sides  from  before  backwards,  can  be 
inserted  more  evenly,  and  with  less  chance  of  puckermg  when  knotted.  _  In 
tyincr  the  knots,  great  care  should  be  taken  that  no  undue  traction  be  exercised 
upon  the  parts  ;  in  fact,  the  use  of  the  sutures  is  not  to  draw,  but  simply  to 
hold,  the  parts  together  ;  the  division  of  the  muscles  has  caused  these  to  be 
relaxed,  so  that  they  hang  down  loosely,  and  merely  requu-e  to  be  held  m 
apposition  by  the  sutures.    The  patient  must  next  be  put  to  bed,  and  every 
care  taken  to  avoid  any  movement  of  the  palate.    He  should  be  restricted  to 
fluid  but  nourishing  food  for  a  few  days,  and  should  be  directed  to  swallow 
this  with  as  Httle  effort  as  possible,  and  indeed  should  not  be  aUowed  anj^  img 
solid  imtil  complete  union  has  taken  place.  All  coughing,  spittmg,  or  swaUow- 
ms  of  the  saliva  should  be  interdicted.    4.  Jlie  stitches  slwuld  he  left  m  for 
several  days;  and,  indeed,  need  not  be  disturbed  so  long  as  they  produce  no 
irritation.    They  usuaUy  require  removal  by  the  eighth  or  tenth  day,  but 
occasionaUy  may  be  left  with  advantage  for  some  time  longer,  until  they  excite 
irritation,  or  until  union  is  perfect;  they  should  then  be  cut  across  with 
scissors  and  drawn  out,  the  upper  one  first,  the  middle  next,  and  the  lower 
one  last.    Should  there  be  any  aperture  left  in  the  palate,  where  umon  has  not 
taken  place,  this  may  be  closed  by  touchmg  it  with  a  point  of  nitrate  of 

Tlie  voice  in  these  cases  does  not  usually  at  once  recover  its  natural  tone 
after  the  operation,  although  in  some  cases  it  may  ;  but,  at  tlie  end  ot  a  mon  Ji 
or  six  weeks,  the  patient  may  advantageously  be  put  through  ^  ™  « 
striiction,Mith  the  view  of  regulatmg  the  movements  of  the  tongue  and  the 
actions  of  the  soft  palate. 
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In  dividing  the  levator  palati,  Pollock  adopts  a  different  practice  from  that 
of  Fergusson.  Instead  of  cutting  fi-om  behind,  he  passes  a  ligature  through 
the  curtain  of  the  soft  palate  so  as  to  control  it  and  draw  it  forwards  ;  then, 
pushing  a  narrow-hladed  knife  through  the  soft  palate  to  the  inner  side  of  the 
hamular  process,  he  readily  divides  the  muscular  fibres  by  raising  the  handle 


Fig.  427. 


Fig.  428. 

SedUlot's  Operation  for  Staphyloraphy. 


Fig.  m. 


and  depressing  the  point.  This  method  of  dividing  the  levator  palati,  which 
IS  analogous  to  the  plan  employed  and  depicted  by  Sedillot  (Figs.  427, 428, 429), 
appears  to  be  more  simple  and  easy  of  execution  than  the  division  of  the 
muscles  of  the  velum  from  behind.  The  gap  that  is  left  closes  without  difficulty 
by  granulation,  and  seems  still  more  to  take  off  tension  from  the  parts. 

Uranoplasty.— i^wmres  of  the  Hard  Palate  are  usually  closed  by  means  of 
"  obturators  "  made  of  gold,  vulcanised  India-rubber,  or  ivory.  To  Warren,  of 
Boston,  is  undoubtedly  due  the  merit  of  having  been  the  first  to  close  these 
fissures  by  a  surgical  operation.  This  he  did  by  dissecting  the  soft  tissues 
from  the  palatal  arch  between  the  margin  of  the  cleft  and  the  edge  of  the  gum, 
and  then  uniting  them  in  the  middle  line  by  means  of  stitches  in  the  same 
way  as  in  fissured  soft  palate.  This  operation  was  first  brought  before  the 
Profession  in  this  country  by  Avery  and  subsequently  by  PoUock,  who  have 
invented  some  very  ingenious  instruments  for  its  proper  performance. 

The  operation  is  performed  in  the  following  way.  An  incision  having  been 
made  along  the  edge  of  the  cleft,  at  the  junction  of  the  nasal  and  palatal 
mucous  membranes,  the  soft  covering  of  the  hard  palate  is  carefully  dissected 
or  scraped  down  off  the  bones  by  means  of  curved  knives,  great  care  being 
taken  that  the  mucous  membrane  and  its  subjacent  fibro-ceUuIar  tissue,  which 
varies  greatly  in  thickness  in  different  cases,  be  not  perforated.  Langenbeck 
has  particularly  recommended  that  the  periosteum  be  detached  with  the  fibro- 
mucous  tissue  ;  so  that  the  flaps  brought  down  may  not  only  be  thicker 
and  stronger  than  they  otherwise  might  be,  but  also  that  they  may  eventually 
thi-ow  out  bone  and  thus  close  the  gap  by  a  firm  opaque  deposit.  In  doing 
this,  Langenbeck  uses  a  blunt  instrument  in  preference  to  a  sharp  angular  one, 
and  takes  especial  care  to  avoid  the  division  of  the  attachments  of  the  soft 
covering  of  the  hard  palate,  at  those  pomts,  anteriorly  and  posteriorly,  where 
the  blood-vessels  and  nerves  enter.  When  these  structures  have  been  well 
loosened  on  each  side,  the  covering  of  the  palate  will  be  found  to  hang  down 
as  a  curtain  from  the  vault  of  the  mouth— the  two  parts  coming  into  apposi- 
tion along  the  mesial  line,  or  possibly  overiapping.  The  edges,  being  then 
smoothly  pared,  are  brought  into  apposition  by  means  of  a  few  points  of  suture 
thread  or  wire,  the  latter  preferable,  introduced  in  the  ordinary  way  and 
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witliout  any  dragging.  On  tliis  point  great  care  is  necessary.  The  Imots 
having  heen  tied,  the  patient  is  confined  to  hed  for  several  days,  and  allowed 
an  abundant,  but  fluid  or  pulpy  diet.  Union  will  usuaHy  be  found  to  be 
perfect  at  the  end  of  a  week. 

There  is  a  difference  of  practice  amongst  Surgeons  as  to  the  closure  of  the 
gap  in  the  soft  palate  at  the  same  time  as  to  the  one  in  the  hard  palate,  or  at 
a  subsequent  period.  PoUock  prefers  a  deky  in  the  operation  untO.  the  cleft 
in  the  hard  palate  is  closed.  Aunandale  has,  however,  operated  successfully 
by  closiag  the  fissure  in  both  palates  at  one  sitting  ;  and  perhaps  the  wisest 
coiu-se  to  adopt  is  to  close  as  much  of  both  as  the  patient  can  bear  at  one  time, 
and  to  leave  the  remainder  of  the  operation  to  be  completed  at  another 
opportunity. 

Perforation  of  the  Hard  Palate. — Perforations  of  the  hard  palate, 
consequent  on  necrosis  of  the  bones,  the  result  of  syphilis  or  injury,  are  not 
amenable  to  sm-gical  treatment.  In  such  cases,  a  well  fitting  obtui'ator  will 
most  effectually  remedy  the  iuconvenience. 
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DISEASES  OF  THE  TONGUE. 

Tongue-tie. — Infants  and  even  adults  are  said  to  be  tongue-tied,  when  the 
frsenum  linguse  is  shorter  than  usual,  causing  the  end  of  the  tongue  to  be 
depressed  and  fixed,  so  that  it  cannot  be  protruded  beyond  the  incisors.  If  this 
malformation  be  considerable,  suckling  and  distinct  articulation  may  be  inter- 
fered with ;  and  then  division  of  the  fold  becomes  necessary,  which  may  readily 
be  done  by  snipping  it  across  with  a'  pair  of  round-ended  scissors.  In  this 
operation,  the  risk  of  wounding  the  ranine  arteries,  that  is  sometimes  spoken 
of,  may  be  avoided  by  keeping  the  point  of  the  scissors  downwards  towards  the 
floor  of  the  mouth. 

Prolapsus  of  the  Tongue  has  occasionally  been  met  with,  either  as  a 
congenital  or  an  acquired  condition ;  it  has  been  described  by  Lassus  and 
Crosse  as  consisting  either  in  want  of  power  in  the  retractor  muscles,  or  m 
hypertrophy  of  the  organ.  In  this  condition,  the  tongue  lolls  out  of  the  mouth, 
is  greatly  swollen,  of  a  purplish  colour,  but  somewhat  dry,  with  constant 
dribbling  of  saUva.  If  the  swelling  have  existed  for  a  long  time,  it  may  give 
rise  to  deformity  of  the  teeth,  and  of  the  alveolus  of  the  lower  jaw,  which  is 
pushed  forwards.  In  the  Treatment  of  this  affection,  littie  can  be  done  unless 
it  be  excessive  and  permanent,  when  excision  of  a  portion  of  the  tongue  by 
knife  or  ligature  may  be  required.  In  chUdren,  the  ligatiue  would  certainly  be 
the  safest,  as  excision  might  be  followed  by  abundant  haemorrhage,  not  very 
easy  to  arrest. 

Glossitis  is  a  rare  affection,  more  particularly  when  it  occurs  idiopatlucauy ; 
most  commonly  it  results  from  profuse  and  injudicious  salivation,  in  tlus 
disease  the  tongue  is  greatly  infiltrated  with  serum  and  blood,  beconiing  im- 
mensely swollen,  so  as  to  hang  out  of  the  mouth,  with  profuse  salivation  and 
inability  on  the  part  of  the  patient  to  swallow  or  speak,  and  perliaps  a  ttoeat- 
eniug  of  suffocation. 
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Tlie  Treatment  is  as  simple  as  it  is  efficient ;  it  consists  in  making  a  long  and 
free  incision  along  the  dorsum  of  the  tongue  on  each  side  of  the  raphe,  which 
gives  free  and  immediate  relief  by  the  escape  of  blood  and  infiltrated  fluids. 
I  have  seen  a  patient,  who  was  nearly  suflbcated  by  the  immense  size  of  his 
tongue,  relieved  at  once  by  such  incisions,  and  nearly  well  in  the  course  of 
a  few  hours  afterwards,  Piu'gatives,  especially  of  a  saline  character,  are  also 
useful ;  but  these  cannot  be  administered  untU  after  the  swelling  has  been 
relieved  in  the  way  just  mentioned. 

Abscess  op  the  Tongue,  though  rare,  occasionally  occurs.  I  have  seen 
several  instances  of  it.  The  abscess  forms  a  small  deeply  seated  elastic  but 
firm  tumour,  which  sometimes  feels  slightly  moveable  and  presents  no  super- 
ficial discoloration.  A  boy  was  brought  to  me  some  time  ago  with  an  elastic 
tumoirr  of  slow  growth,  and  of  about  the  size  of  a  small  plum,  situated  deeply 
in  the  centre  of  the  tongue  ;  on  puncturing  it,  about  half  an  ounce  of  healthy 
pns  was  let  out,  after  which  the  cyst  sjDeedily  closed. 

NiEVUS  and  Aneurism  by  Anastomosis  are  but  rarely  seen  in  the  tongue, 
and  when  met  with  would  require  to  be  treated  on  the  same  principles  that 
guide  US  in  the  management  of  the  disease  elsewhere.  A  veiy  remarkable 
instance  of  an  erectile  tumour  of  a  nsevoid  character  afi'ecting  the  tongue 
came  xmder  my  care,  in  which  the  whole  of  the  free  extremity  of  the  organ 
was  implicated  in  the  morbid  growth,  presenting  a  thin  club-shaped  end, 
which  protruded  between  the  teeth  and  lips  of  the  patient,  a  girl  about  three 
years  old.  In  this  case  Image,  of  Bmj  St.  Edmunds,  had  very  judiciously 
arrested  the  activity  of  the  disease,  and  had  produced  consolidation  of  the  mass 
by  the  introduction  of  setons,  which  were  worn  for  some  months  ;  and,  when 
the  child  subseqiiently  came  under  my  care,  the  chief  inconvenience  that 
existed  resulted  from  interference  with  speech,  and  the  deformity  occasioned 
by  the  hypertrophied  and  elongated  organ  (Fig.  224,  p.  656,  vol.  i).  By  means 
of  the  ecraseur  I  removed  all  the  redundant  tissues,  and  so  reduced  the  tongue 
to  its  normal  length  and  breadth. 

Morbid  Changes  op  the  Epidermic  Covering  of  the  tongue  sometimes 
occur  ;  amongst  the  most  remarkable  of  these  is  Psoriasis.  In  this  affection  the 
tongue  is  indurated,  shrivelled,  and  dry,  having  cracks  upon  its  surface,  with 
patches  of  a  dead  white  colour,  and  irregular  in  shape,  varying  in  size  from  that 
of  a  spUt-pea  to  an  inch  in  diameter ;  this  condition,  exactly  resembling  psori- 
asis of  the  palms  of  the  hands,  may  occur  with  or  without  scaly  disease  of  the 
general  integument,  I  have  seen  it  in  both  conditions,  and  have  always  found 
it  a  most  difficiilt  afi'ection  to  treat.  The  preparations  of  arsenic,  with  Plum- 
mer's  pill  and  sarsaparilla,  have,  however,  appeared  to  aiford  the  best  results. 
In  some  instances  it  is  evidently  of  syphilitic  orgin  ;  and  then  it  requires  to  be 
treated  on  the  general  principles  that  guide  us  in  the  management  of  the  con- 
stitutional forms  of  that  disease. 

The  surface  of  the  tongue  occasionally  assumes  a  Glazed  and  Warty  Oliaracter, 
as  if  covered  with  a  layer  of  boiled  sago  ;  the  mucous  membrane  being  osde- 
matous,  elevated,  and  papillated,  but  at  the  same  time  glassy  and  semi-trans- 
parent, and  without  induration.  This  condition,  which  usually  arises  from 
syphilis,  requires  the  constitutional  treatment  of  that  disease. 

A  hard  warty  condition  of  the  mucous  membrane  covering  the  end  of  the 
tongue  is  occasionally  met  with,  giving  rise  sometimes  to  so  much  interference 
with  speech,  as  to  require  removal  either  by  the  scissors  or  ligature. 

Fissures  or  Cracks  not  uncommonly  appear  upon  the  side  of  the  tongue, 
usually  opposite  the  molar  teeth,  sometimes  dependent  on  irritation  of  stumps, 
but  not  unfrequently  on  dyspepsia.  These  cracks  may  in  some  depraved  states 


360 


DISEASES  OF  THE  MOUTH  AND  THROAT. 


of  the  constitution  extend  rapidly,  eroding  away  a  considerable  portion  of  the 
side  of  the  organ  in  a  short  time,  so  as  to  leave  a  large  and  deep  sloughy 
cavity  with  much  dusky  inflammation  around  it,  with  great  fetor  of  the 
hreath,  and  a  copious  cUscharge  of  saliva,  which  trickles  out  of  the  comers  of 
the  mouth  ;  the  patient  being  usually  destroyed  in  from  three  to  six  months, 
by  the  irritation  of  tlie  discharges,  the  inability  to  take  food,  and  the  super- 
vention of  htemorrhage. 

Treatment. — This  disease,  which  ie  a  combination  of  sloughing  and  ulcera- 
tion, is  best  treated  in  the  early  stages  by  the  application  of  leeches  beneath 
the  jaw,  and  the  use  of  chlorinated  gargles,  with  a  moderately  antiphlogistic 
regimen  ;  as  it  advances,  the  internal  administration  of  arsenic  is  useful  in 
some  cases,  vri.th  the  application  of  the  balsam  of  Peru,  either  pure  or  diluted 
with  the  yolk  of  egg,  and  the  employment  of  gargles  composed  of  the  chlorides 
and  the  tincture  of  myrrh. 

Syphilitic  Tubercle  is  not  unfrequently  met  with  in  the  tongue,  as  one  of 
the  advanced  symptoms  of  constitutional  syphilis,  forming  an  indurated  irregu- 
larly circumscribed  mass,  of  a  round  shape,  situated  deeply  iu  the  substance  of 
the  organ,  or  towards  the  centre  of  the  tip.  The  surface  covering  the  tubercle 
is  of  a  dusky  red  or  coppery  colour  ;  it  rarely  runs  on  to  ulceration,  though 
rhagades  and  fissures  occasionally  form  around  it ;  there  is  no  fetid  discharge, 
and  no  destruction  of  the  organ. 

The  Treatment  consists  ia  the  administration  of  small  doses  of  bichloride  of 
mercury  in  sarsaparilla,  under  which  the  tubercle  will  rapidly  disappear. 

Encysted  and  other  Tumours,  requiring  extirpation,  are  sometimes  situated 
ia  the  centre  of  the  tongue,  towards  its  mesial  line.  In  such  cases  they  may 
readily  be  removed  by  drawing  the  tongue  forwards  by  means  of  a  hook  or 
piece  of  whipcord  passed  through  its  tip,  and  then  dissecting  out  the  morbid 
growth.  Any  bleeding  that  occurs  may  be  arrested  by  passing  a  suture  or  tAvo 
by  means  of  a  curved  or  cork-screw  needle  across  the  gap  in  the  coxirse  of  the 
divided  vessels,  and  thus  closing  the  aperture  at  the  same  time  that  the  vessels 
are  compressed. 

Cancerous  and  Cancroid  Diseases.— These  affections  are  usually  epithelio- 
matous,  and  commence  at  the  side  or  tip,  with  a  tubercle  or  fissure  ;  they  more 
rarely  appear  as  scirrhus  in  a  solid  mass  in  the  body  of  the  organ ;  encephaloid 
occurs  very  rarely,  and  only  when  the  disease  is  recurrent.  If  a  tubercle  or  warty 
growth  appear,  this  is  usually  flat,  indurated,  and  of  a  purplish-red  colour,  gradually 
running  into  tilceration ;  if  a  fissure,  this  from  the  commencement  has  an  indu- 
rated base,  a  foul  surface,  and  an  everted  edge.  As  the  ulceration  extends,  a 
chasm  with  ragged  sides,  a  sloughy  surface  that  cannot  be  cleansed,  and  a 
widely  indurated  base,  gradually  form  ;  there  are  great  fetor  of  the  breath,  and 
profuse  salivation  ;  and,  as  the  disease  progresses,  implication  of  the  mucous 
membrane  and  of  the  structures  of  the  floor, of  the  mouth,  and  of  the  sub- 
maxillary or  sublingual  glands,  takes  place.  The  lymphatic  glands  under  the 
jaw  usually  become  involved  at  an  early  period  ;  but  the  disease  may  exist  for 
a  year  or  two  without  their  becoming  impHcated.  Cachexy  at  last  supervenes, 
and  the  patient  dies  from  the  conjoined  efi'ects  of  exhaustion,  irritation,  and 
poisoning  of  the  system.  In  some  instances,  when  the  posterior  part  of  the 
tongue  is  very  deeply  affected,  copious  and  fatal  arterial  heemorrhage  may  occur 
from  the  ulceration  extending  into  the  lingual  artery. 

Diagnosis.— Tlie  diagnosis  of  these  various  forms  of  disease  of  the  tongue  is 
important.  The  foul  and  sloughing  ulcer  may  be  distinguished  from  ail  others 
by  the  rapidity  of  its  progress,  its  eroding  action,  and  the  absence  of  all  mdura- 
tion  at  its  base.  Syphilitic  ulceration,  mth  an  indurated  base,  commonly  closely 
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resembles  caucer  of  the  tongue ;  so  closely,  indeed,  that  it  is  only  -with  great 
difficulty  that  the  diagnosis  can  be  effected.  Tliis,  liowever,  may  generally  be 
accomplished  by  observing  that  the  syphilitic  ulcer  is  elongated,  irregular,  and 
does  not  rapidly  extend,  and  is  associated  with  other  less  dubious  evidences  of 
constitutional  syphilis  ;  while  the  cancerous  ulcer  is  of  a  more  circular  shape, 
has  hard  and  eroded  edges,  and  spreads  with  greater  rapidity.  The  influence 
also  of  treatment  will  after  a  time  throw  light  upon  the  nature  of  the  disease  ; 
and  the  scrapings  of  the  cancerous  ulcer,  when  examined  under  the  microscope, 
wUl  always  reveal  its  true  character. 

The  diagnosis  between  the  syphilitic  and  the  cancerow  tubercle  is  most  impor- 
tant ;  here  the  duration  of  the  disease  and  the  co-existence  of  constitutional 
syphilis  must  be  taken  into  account.  It  is  also  of  much  moment  to  attend  to 
the  situation  of  the  tumour ;  the  syphilitic  tubercle  being  almost  invariably 
met  Avith  deeply  in  the  substance  of  the  organ,  whilst  the  cancerous  growth  is 
commonly  seated  at  its  edges  or  tip. 

Treatment, — In.  the  treatment  of  cancer  of  the  tongue,  therapeutic  means  are 
utterly  useless.  No  measures  hold  out  any  chance  of  recovery,  or  even  of  pro- 
longation of  life,  except  the  complete  removal  of  the  diseased  structure  ;  and 
this  it  is  by  no  means  easy  to  accomplish,  as  the  cancerous  infiltration  often 
extends  much  farther  than  at  first  appears,  passing  deeply  between  the  muscular 
fasciculi  into  the  root  of  the  tongue.  In  these  deep  cancerous  afi"ections  there 
is  usually  great  enlargement  of  the  submaxillary  glands,  with  infiltration  of  the 
floor  of  the  mouth  and  neighbouring  soft  parts  to  such  an  extent  as  to  render  it 
impossible  to  excise  or  in  any  other  way  remove  the  whole  of  the  disease. 

The  operations  that  are  practised  on  the  tongue  when  it  is  not  too  extensively 
affected  by  cancerous  disease  consist  in  the  removal  of  a  portion  of  the  organ, 
or  its  complete  extirpation  from  the  hyoid  bone,  according  to  the  situation  of 
the  disease  and  the  extent  to  which  the  tongue  is  implicated. 

Unless  the  disease  can  be  very  fuUy  and  freely  extirpated,  it  is  better  not  to 
attempt  any  operation  ;  for  in  no  organ  is  there  a  greater  tendency  to  recur- 
rence of  cancerous  disease  than  in  the  tongue.  No  operation  should  be  under- 
taken when  the  disease  extends  to  the  floor  of  the  mouth,  implicates  the  arches 
of  the  palate,  or  has  infiltrated  the  submaxillary  glands. 

Removal  of  a  Portion  of  the  Tongue.  Three  methods  of  operation  may  be 
employed  when  a  portion  only  of  the  tongue  has  to  be  removed — viz.,  the 
ligatvire,  the  ecraseur,  and  the  knife.  When  the  extirpation  of  the  whole  organ 
is  decided  upon,  the  ligature  is  not  applicable,  and  recourse  must  be  had  to  the 
knife  or  the  ecraseur. 

For  the  purposes  of  operation  the  tongue  may  be  divided  into  three  regions  ; 
viz.,  the  anterior  third,  the  central  lateral  portion,  and  the  posterior  part. 

When  the  tip  or  anterior  third  of  the  organ  is  diseased,  the  ligature  or  the  knife 
may  be  equally  used.    The  Ecraseur,  though  applicable,  is  not  needed. 

When  the  more  central  and  lateral  part  is  involved  in  disease,  and  requires 
removal,  the  knife,  the  ligature,  and  the  Ecraseur,  are  aU  available. 

When  the  posterior  part  is  involved,  so  that  the  whole  organ  requires 
removal,  the  Surgeon  should  choose  between  the  knife  and  the  dcraseur. 

In  all  operations  upon  the  tongue,  care  must  be  taken  to  prevent  the  patient 
from  biting  it,  to  expose  it  thoroughly,  and  to  keep  it  under  control.  The  first 
object  is  attained  by  placing  a  screw-gag  between  tlie  teeth  on  the  side  opposite 
to  the  seat  of  operation ;  the  other  two  by  drawing  the  cheek  aside  by  means  of  an 
angular  spatula,  and  by  passing  a  strong  double  whipcord  ligature  tlu-ough  the 
tongue  about  an  inch  and  a  half  from  its  tip  (Fig.  430),  but  somewhat  towards 
the  side  to  be  excised.  By  this  an  assistant  draws  the  organ  out  of  the  mouth. 
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Fig.  30.- 


The  ligL.t  should  be  good  for  these  operations,  and  the  Surgeon  should  have 
trustworthy  assistants. 

Excision  may  readily  and  safely  be  done  when  the  free  anterior  portion  only 
of  the  tongue  is  diseased,  or  when  it  is  only  superficially  affected  at  its  back 

part ;  the  haemor- 
rhage that  ensues, 
though  abundant  at 
the  time,  usually 
ceases  of  itself,  or 
may  be  arrested  by 
the  ligature,  by  the 
actual  cautery,  and 
by  the  introduction 
of  ice  into  the  mouth . 

Ligature  is  a  plan 
which  is  very  com- 
monly employed. 
For  the  purposes  of 
this  operation  strong  thick  saddler's  whipcord  is  the  best,  as  it  does  not  readUy 
cut  through  the  soft  and  brittle  tissue  of  the  organ,  which  will  be  the  case 
if  the  small  compressed  cord  usually  sold  by  the  instrument-makers  be  used. 
There  is  little  danger  from  hsemorrhage  in  or  after  this  operation ;  and  the 
pain  and  subsequent  discomfort  are  usually  much  less  than  might  be  expected. 
Hilton  has  removed  the  objection  of  paiu  by  proposing  and  practising  section  of 
the  gustatory  nerve  prior  to  the  application  of  the  ligatures.  This  part  of  the 
operation  may,  if  thought  necessary,  be  done  by  drawing  the  tongue  forwards 
and  dividing  the  mucous  membrane  and  submucous  tissue  vertically  for  three- 
quarters  of  an  inch,  opposite  the  molar  teeth,  over  the  hyo-glossus  muscle,  and 
across  the  upper  portion  of  the  sublingual  gland ;  much  venous  bleeding 
usually  occiu-s,  which  embarrasses  the  search  for  the  nerve,  yet  with  a  little 
dissection  tliis  may  be  exposed  and  divided,  when  sensation  ■will  cease  in  the 
-whole  of  that  portion  of  the  tongue  which  is  anterior  to  the  line  of  incision. 
By  means  of  the  ligature  any  portion  of  the  tongue,  however  deeply  seated, 
may  be  secui-ely  strangled. 


-Application  of  Screw-Gag,  Cheek-Retractor,  and 
Whipcord,  in  Operations  on  the  Tongue. 


Pig.  431. — Corkscrew-Needle. 

The  ligature  is  passed  by  means  of  an  ordinary  nasvus-needle,  or,  what  is  often 
more  convenient,  a  corkscrew  needle  curved  on  the  side  as  well  as  to  the  point 
(Fig.  431).  In  many  cases,  the  plan  described  for  tying  flat  neevi  will  be 
found  the  most  convenient  mode  of  passing  the  whipcord  round  the  cancer 
of  the  tongue  (Fig.  432).  In  whatever  way  the  ligatures  are  applied,  care 
should  be  taken  to  pass  them  thi-ough  the  healthy  tissue  of  the  organ  vdAe 
of  the  disease,  and  they  should  then  be  tied  very  tightly,  so  as  to  strangle 
the  mass  effectually.  This  may  then  be  cut  away  by  scissors,  so  as  to  diminish 
the  quantity  of  slough  that  would  otherwise  be  left  in  the  mouth.  Swelling 
of  the  tongue,  followed  by  rather  profuse  salivation  and  fetor  of  the  breath, 
attends  this  operation  ;  but  the  mass,  if  properly  constiicted,  will  slough  away 
in  a  few  days,  leaving  a  large  gap  that  readily  fiUs  by  granulation.  When  the 
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disease  exists  so  far  back  that  it  cannot  readily  be  reached  from  the  month, 
Cloquet,  Ai-nott,  and  others,  have  snccessfully  strangled  it  by  maldng  an  m- 


Fig.  432.— Application  of  Ligatm-e  to  Cancer  of  Tongue. 

cision  in  the  hyoid  region,  between  the  genio-hyoid  muscles,  forcing  the 
ligatures  by  means  of  long  needles  through  the  base  of  the  tongue,  and 
then  drawing  them  tight  through  the  aperture  in  the  neck,  so  as  to  constrict 
.the  diseased  mass. 

Regnoli  has  successfully  extirpated  large  portions  of  the  tongue  for  cancerous 
disease  of  the  back  of  the  organ,  by  maldng  an  incision  of  a  semilunar  shape, 
along  the  line  of  the  lower  jaw  from  near  one  angle  of  the  bone  to  the  other  ; 
then  making  a  vertical  cut  through  the  centre  of  this,  from  the  hyoid  bone  for- 
wards, dissecting  back  the  flaps  thus  formed  (Fig.  433),  and  then  opening 
into  the  cavity  of  the  mouth  through  its  floor,  clearing  the  parts  by  a 
little  dissection,  and  drawing  the  tongue  through  the  opening  down  upon  the 
anterior  part  of  the  neck,  where  the  diseased  structures  may  be  ligatured  or 
excised  (Fig.  434).   The  wound  is  then  closed  and  united  in  the  usual  manner. 


Fig.  433.-Lines  of  Incision  in  Regnoli's         Fig.  434.— Tongue  drawn  out  between  Jaw 
Operation.  and  Hyoid  Bone. 


By  this  means  the  Surgeon  can  reach  portions  of  the  organ  that  cannot  be 
easily  got  at  in  any  other  manner. 

Bemoval  of  the  Wliole  of  the  ronr/ite.— This  bold  and  ingenious  operation 
was  first  performed  by  Syme  in  the  following  way.  A  vertical  incision 
is  made  through  the  centre  of  the  lower  lip  down  to  the  hyoid  bone,  so 
as  to  expose  the  lower  jaw,  each  side  of  which  is  then  to  be  diilled  through 
80  as  to  admit  of  the  passage  of  a  silver  wire.  The  symphysis  of  the  lower 
jaw  is  next  to  be  sawn  across,  the  mylo-hyoid  muscles  separated,  the  ten- 
dinous attachment  of  the  geoio-hyoid  and  genio-hyo-glossi  muscles  divided, 
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and  the  larynx  dravra  forwards,  wlien  the  wliole  of  the  tongue  down  to  its 
hyoid  attachments  will  be  exposed,  and  may  he  removed  by  one  stroke  of  the 
knife.  After  the  lingual  arteries  have  been  tied,  and  all  luemorrhage  has  been 
arrested,  the  opposite  segments  of  the  lower  jaw  must  be  brought  together,  and 
held  in  position  by  one  silver  wire  suture,  twisted  roimd  a  tooth  on  each  side, 
and  by  another  passed  through  the  hole  previously  bored  in  the  bone  on  each 
side  of  the  cut.  The  incision  in  the  lower  lip  should  also  be  united  by  wire 
sutures. 

This  operation  has  been  attended  by  as  great  an  amount  of  success  as  could 
have  been  expected  from  so  serious  a  procedure.  Of  the  first  three  cases 
operated  on  by  Syme,  one  has  recovered :  and  the  operation  has  been  success- 
fully performed  in  two  iastances  by  Fiddes  of  Jamaica,  who  has,  by  dividing 
and  ligaturing  the  lingual  artery,  first  on  one  side  and  then  on  the  other, 
avoided  all  dangerous  hjemorrhage.  After  recovery,  the  patients  were  found  to 
possess  a  fair  amount  of  articulation.  Buchanan  has  successfully  modified  the 
same  procedure  by  the  removal  of  the  lateral  haK  of  the  tongue  from  the  hyoid 
bone. 

The  ecraseur  has  been  successfully  used  by  Chassaignac  ia  removing  por- 
tions of  the  tongue.  When  the  disease  only  occupies  one  side,  and  it  is 
not  thought  necessary  to  cut  away  the  whole  breadth  of  the  organ,  two  or 
more  instriiments  are  commonly  required,  which,  as  Chassaignac  represents 

(Fig.  435),  must  be  passed  through  the 
substance  of  the  tongue  in  opposite  direc- 
tions, so  as  to  isolate  and  detach  the 
diseased  portion. 

If  the  whole  thickness  be  implicated, 
and  the  disease  extend  far  back,  the 
tongue  may  be  removed  to  any  extent, 
even  as  far  as  its  attachments  to  the 
hyoid  bone,  by  means  of  a  single  dcraseur. 

In  these  extensive  removals  of  the  organ 
by  this  instrument,  the  tongue  should  be 
transfixed  at  its  tip  by  a  whipcord  ligature, 
so  that  it  may  be  well  drawn  forwards ;  the 
wire  or  chain  of  the  ecraseur  should  then 
be  passed  well  back  behind  the  diseased 
mass,  and  the  whole  of  the  part  anterior 
to  it  extirpated  in  the  usual  way.  This  operation  will  suffice  for  disease 
reaching  to  the  middle  of  the  organ  ;  but  if  it  extend  beyond  this  it  may  be 
taken  away  at  its  root  by  drawing  it  forwards,  dividing  the  attachments  of  the 
genio-hyo-glossi  muscles  from  the  lower  jaw,  so  as  to  pass  the  chain  well 
under  the  tongue,  and  also  far  over  its  back,  and  then  tightening  the  instrument. 

Nunneley,  of  Leeds,  has  devised  an  ingenious  mode  of  applying  the  dcraseur 
so  as  to  remove  large  portions  of  the  tongue,  or,  indeed,  the  whole  organ,  as  far 
back  as  the  hyoid  bone.  This  operation  consists  in  passing  the  chain  of  the 
Ecraseur  through  the  centre  of  the  mylo-hyoid  space  by  means  of  a  sickle- 
shaped  needle,  about  4J  inches  long  and  as  broad  as  a  bistoury  blade.  By  this 
needle  the  chain  is  brought  into  the  mouth  close  to  the  frajnum.  Two  or  three 
curved  and  strong  hare-lip  pins  are  now  passed  deeply  into  the  tongue,  obHquely, 
behind  the  seat  of  the  disease,  their  points  being  made  to  project  forwards  below 
the  organ,  so  as  to  prevent  the  chain  from  shpping.  The  loop  is  now  gradually 
tightened,  and  the  tongue  is  cut  or  shaved  off  obliquely  from  behind  forwards. 
When  the  tongue  is  extensively  diseased  and  requii-es  removal  far  back  from 


Fig.  435. 
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or  close  to  the  os  hyoides,  the  operation  may  he  performed  very  conveniently 
by  following  the  steps  of  SjTue's  procedure,  so  far  as  the  division  of  the  lower 
lip  and  jaw  is  concerned.  But,  in- 
stead of  cutting  away  the  tongue 
with  the  knife,  it  may,  as  is  repre- 
sented in  Fig.  436,  and  as  has  been 
successfully  done  at  University  Col- 
lege Hospital  by  Heath,  be  removed 
by  means  of  the  ecraseur. 

In  remoAong  large  portions  of  the 
tongue  by  means  of  the  Ecraseur 
(Fig.  437),  the  instrument  should  be 
worked  very  slowly,  in  order  that 
time  may  be  given  for  the  vessels  to 
contract ;  but,  even  with  this  pre- 
caution, haemorrhage  may  occur  from 
the  larger  arteries  to  such  an  extent 
as  to  require  the  application  of  the 
ligature.  Fig.  436.— Eemoval  of  Tongue  by  Division 

When  the  floor  of  the  mouth  is  Lower  Jaw  and  jSoraseur. 

implicated  in  the  morbid  action,  nothing  should  be  attempted  ;  as  it  is  impos- 
sible to  extirpate  the  whole  of  the  disease  in  this  situation,  and  partial  removal 
of  it  will  only  be  followed  by  rapid  recurrence  and  increased  activity  of  develop- 


Fig.  437.— feraaeur  for  Removal  of  Tongue, 
ment.  SUght  enlargement  of  the  submaxillary  glands  should  not  be  any  bar 
to  the  operation,  provided  the  disease  be  Hmited,  and  the  constitution  good. 
If  enlarged,  the  glands  may  be  excised  at  the  same  time  with  the  disease  of  the 
tongue  ;  or,  if  they  be  not  of  very  considerable  size,  they  may  be  left,  when 
they  wiU  perhaps  subside  without  the  necessity  of  operation,  as  their  enlarge- 
ment may  probably  be  dependent  upon  simple  irritation;  should  they  continue 
indurated,  they  may  readily  be  removed  at  a  subsequent  period. 

In  instituting  a  comparison  between  these  three  diiferent  methods  of  dealing 
with  tumours  of  the  tongue  by  Ugature,  the  knife,  and  the  ecraseur,  it  should  be 
understood  that  the  same  plan  of  treatment  is  not  equally  or  indiscriminately 
applicable  to  all  cases,  but  that  one  or  other  should  be  adopted  according  to  the 
size,  situation,  and  extent  of  the  cancerous  mass.  If  this  be  smaU  and  situated 
at  the  tip  of  the  organ,  this  portion  of  the  organ  may  be  easUy,  quickly,  and 
safely  excised.  If  the  disease  be  situated  towards  the  side,  so  as  to  require  the 
removal  of  perhaps  one  half  of  the  anterior  third  of  the  organ,  it  may  be  cut 
out ;  but  I  think  that  it  wiU  be  found  safer  and  more  convenient  to  remove  it 
by  ligatures.  If  it  occupy  the  whole  breadth  of  the  anterior  tliird,  or  even  half 
of  the  tongue,  I  consider  that  removal  by  the  Ecraseur  is  the  simplest  and  safest 
procedure.  If  the  posterior  part  be  superficially  affected,  the  disease  may  be  cut 
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out.  But  if  the  organ  be  so  deeply  affected  that  the  whole  of  it  requires 
extirpation,  the  (^craseur  will  also  be  found  to  he  easy  of  apphcation  and 
efficient  in  execution.  After  the  division  of  the  genio-hyo-glossi,  however, 
should  the  Siugeon  not  be  able  in  this  way  to  reach  the  farthest  Imut  of  the 
disease  he  must  have  recourse  to  Syme's  operation  of  the  division  of  the  lower 
lip  and  jaw  in  the  central  line,  and  the  complete  extiiT?ation  of  the  cancerous 
mass  with  the  knife  or  ^craseur.        _  „  ,  ,  r       ,.  -.^ 

Althouc^h  distinctness  of  articulation  is  necessarily  affected  tor  a  time  by 
these  opejations  on  the  tongue,  yet  it  is  usuaUy  completely  restored  when 
only  the  anterior  thii'd  or  half  is  removed  ;  the  tissue  of  the  organ  recovering 
its  nonnal  mobility  with  remarkable  facility,  and  indeed  appearing  to  possess  a 
very  considerable  reparative  power,  so  as  almost  to  seem  to  be  capable  of  repro- 
duction to  some  extent.  Even  after  removal  of  the  whole  of  the  tongue,  the 
power  of  deglutition  is  preserved,  and  that  of  articulation,  although  at  first 
somewhat  imperfect,  eventually  returns,  so  that  the  patient  is  able  to  speak  so 
distinctly  that  strangers  would  not  be  aware  of  the  loss  he  had  sustaiaed. 
Amongst  the  tortures  to  which  Christian  Martyrs  were  subjected  in  the  early 
ao-es,  and  the  punishments  which  have  been  inflicted  on  heretics,  "  cuttmg  out 
the  tongue  "  was  one  of  the  most  barbarous.    Martyrologists  in  describing  this 
horrible  mutHation  have  remarked  with  wonder,  that,  although  it  was  practised 
with  the  view  of  depriving  the  sufferers  of  the  power  of  speech,  yet  it  often 
failed  in  its  effect,  and  those  who  had  been  subjected  to  it  were  enabled  to 
speak  afterwards  as  plainly  as  before.    This  they  have  attributed  to  direct 
miraculous  intervention.   But,  as  modern  Surgery  has  shown  that  the  power  ot 
speech  returns  equaUy,  whether  a  cancerous  tongue  have  been  extirpated  by  the 
Imife  of  the  Surgeon,  or  a  heretical  tongue  by  that  of  the  executioner,  we 
must  rather  look  upon  the  return  of  speech  as  a  physiological  act,  than  as  a 
miracle  speciaUy  wrought  for  the  benefit  of  those  mutHated  in  and  for  the 
propagation  of  the  true  faith. 

Encysted,  Eatty,  and  Ehectile  Tumours  are  met  with  in  the  tongue,  and 
underneath  it  in  the  floor  of  the  mouth.  They  require  extirpation  by  the  liga- 
ture or  enucleation  with  the  handle  of  the  scalpel  or  fingers,  accordmg  to  their 
situation  and  size  ;  and  for  these  irregular  operations  no  special  dii-ections  can 
be  given.    In  removing  such  tumours  as  these,  when  situated  under  or  by  the 

side  of  the  tongue,  the  knife  must  necessarily  be 
used  with  much  caution.  It  must,  however,  be  borne 
in  mind  that,  if  these  growths  cannot  be  reached 
from  the  inside  of  the  mouth,  they  may  be  got 
at  by  incision  tlu'ough  the  mylo-hyoid  region, 
where  there  is  but  a  slight  thickness  of  soft 
parts  between  the  surface  and  the  floor  of  the 
mouth. 

Eanula,  the  most  remarkable  of  the  buccal 
tumours,  may  occur  under  two  forms. 

1.  A  globular  swelling,  semi-transparent,  evi- 
dently containing  fluid,  and  often  attaining  the 
size  of  a  walnut  or  a  pigeon's  egg,  may  be  situ- 
ated under  the  tongue,  pushing  tliis  organ  upwards 
and  backwards,  and  consequently 
with  deglutition  and  speech  (Fig.  438).  The  wal  s 
of  the  cyst  a;re  usually  tliin,  with  smaU  vessels 
Fig.  438.-Ranula.  j-amifyuig  on  them  ;  its  contents  are  g W  and 

serous.   This  form  of  ranula  is  usLlly  said  to  be  a  dilatation  of  ^Uiartons 
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duct ;  but  there  is  no  proof  of  the  disease  heing  of  this  nature,  nor  is  it  very 
easy  to  understand  how  so  smaU  a  duct  can  he  dHated  to  so  large  a  size  as  is 
occasionaUy  attained  by  these  tumours,  which  seem,  in  some  cases  at  least, 
rather  to  consist  of  distinct  cystic  formations,  such  as  commonly  occur  m  con- 
nection with  other  secreting  glands. 

The  Treatment  of  this  form  of  ranula  consists  either  in  passing  a  seton 
through  its  walls,  so  that  contraction  may  take  place  on  this  ;  or  else  m 
the  excision  of  a  large  portion  of  the  anterior  waU  of  the  cyst,  the  remamder 
contracting,  imtil  it  at  last  becomes  obliterated. 

2.  Besides  the  ordinary  form  of  ranula,  an  encysted  tumour,  partaking  of 
this  character,  is  occasionally  met  with,  lying  above  the  mylo-hyoid  muscle, 
between  it  and  the  buccal  mucous  membrane.  It  projects  more  distinctly  into 
the  neck  than  into  the  mouth,  and  thus  forms  a  lai-ge  tumour  under  the  angle 
and  body  of  the  jaw,  soft  or  elastic,  and  semi-fluctuating,occupying,  perhaps^ 
all  the  space  between  the  lower  jaw  and  the  hyoid  bone  on  one  side.  It  attains 
the  size  of  an  orange.  In  a  case  of  this  kind  imder  my  care,  the  contents  of 
the  tumour,  which  closely  resembled  cream-cheese  in  character,  were  found  to 
be  composed  of  well-formed  epithelial  scales  and  much  fatty  matter. 

Treftimeni.— Such  tumours  are  best  treated  by  making  a  free  opening  into 
them  from  the  mouth,  sq^ueezing  or  spooning  out  their  contents,  stuffing  the 
cavity  with  Hnt,  and  allowing  it  to  granulate  and  contract.  If  an  attempt  be 
made  to  extirpate  them  from  without,  the  profuse  haemorrhage,  the  firmness 
with  which  the  cyst-wall  is  incorporated  with  surroimding  parts,  and  the  danger 
attendant  on  the  free  use  of  the  knife  in  the  neighbourhood  of  such  important 
parts  as  lie  between  the  mylo-hyoid  muscle  and  the  tongue,  will  render  such  an 
operation  not  only  unsatisfactory,  but  hazardous. 


DISEASES  OF  THE  UVULA  AND  TONSILS. 

Elongation  of  the  Uvula. — The  uvula  occasionally,  becoming  elongated 
and  hanging  down  into  the  pharynx,  so  as  to  touch  the  epiglottis  and  sensitive 
mucous  membrane  in  its  neighbourhood,  gives  rise  to  great  irritation  of  the 
fauces,  and  to  a  tickling  or  spasmodic  cough,  which  can  only  be  cmed  by  re- 
moving the  pendulous  body.  This 
little  operation  may  be  readily  done 
by  seizing  the  end  of  the  uvula  with 
a  pair  of  polypus-forceps,  and  snip- 
ping it  across  near  the  root  with  a 
long  pair  of  scissors.    It  is  better 
not  to  remove  the  whole  of  the 
uvula.     If  this  be   done,  throat- 
irritation  is  apt  to  continue.   I  have 
been  most  satisfied  with  the  result 
of  those  cases,  in  which  a  stump 
from  a  quarter  to  the  third  of  an 
inch  in  length  has  been  left.  For 
some  years  I  have  been  in  the  habit 
of  using  a  pair   of  "vulsellum- 
scissors "  (Fig.  439),  by  which  the 
uvula  is  cut  off  at  the  same  moment 
that  it  is  seized,  thus  rendering  the 

operation  easier  and  less  irritating  to  Fo'oeps-Soissor.s. 
the  patient.    A  very  ingenious  American  instrument,  consisting  of  a  pair  of 


Fig.  439.  —  Viil- 
Bellum-Scissors. 
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forceps  and  scissors  combined,  may  be  employed  with  the  same  view ;  viz., 
by  closing  the  liandles  of  this  instrument  the  uvula  is  first  seized,  and  is  then 
immediately  cut  across  (Fig.  440). 

Tonsillitis.  The  tonsils  are  not  unfrequently  the  seat  of  disease,  becoming 

inflamed  or  permanently  enlarged.  When  inflamed,  they  become  swollen  and 
red,  with  much  pain  in  the  side  of  the  neck  and  ear,  increased  by  any  attempt 
at  swallowing  ;  there  is  usually  rather  a  profuse  secretion  of  saliva,  and  a  good 
deal  of  swelling  imder  the  angles  of  the  jaws  ;  the  tongue  is  much  coated  with 
thick  pasty  mucus,  and  the  voice  is  thick  and  nasal.  The  Treatment  consists  in 
the  application  of  leeches  under  the  jaw,  of  fomentations,  the  inlialation  of  the 
steam  of  hot  water,  and  low  diet,  which  need  scarcely  be  enforced,  on  account 
of  the  difliculty  and  pain  in  swallowing.  If  the  mouth  can  be  opened,  much 
relief  may  be  given  by  scarifying  the  tonsils  wth  a  probe-pointed  bistoury  ; 
and,  if  abscess  form,  it  should  be  opened  early  with  a  gum-lancet. 

Hypertrophy  of  the  Tonsils. — The  tonsils  may  undergo  various  structural 
changes.  They  may  become  hardened  and  enlarged  as  a  consequence  of 
repeated  attacks  of  inflammation,  or  chronically  and  indolently  hypertrophied 
by  an  expansion  or  outgrowth  of  their  follicular  structure  independently  of 
any  inflammatory  attack  ;  or  this  chronic  hypertrophied  state  may  be  greatly 
increased  by  plastic  inflammatory  deposit. 

When  the  tonsils  are  chronically  enlai^ed,  one  usually  suffers  to  a  somewhat 
greater  extent  than  the  other.  The  condition  is  at  once  obvious  on  opening  the 
mouth  and  depressing  the  tongue  so  as  to  expose  the  fauces  fairly,  and  cannot 
be  mistaken  for  any  other  morbid  state. 

There  are  two  distinct  forms  of  chronic  enlargement  of  the  tonsils.  In  the 
one  case,  these  organs  become  hypertrophied  in  otherwise  healthy  children  in 
consequence  of  repeated  attacks  of  inflammation,  more  especially  consequent  on 
croup,  diphtheria,  scarlatina,  or  measles.  In  these  cases  the  tonsHs  are  red, 
congested,  and  very  liable,  under  the  influence  of  slight  occasioning  causes,  to 
violent  attacks  of  acute  inflammation  with  ulceration  or  abscess. 

The  chronic  indolent  hypertrophy  presents  different  characters;  in  it  the 
tonsil  is  large,  rather  pale,  hard,  smooth,  and  semi-elastic.  This  disease  is  one 
which  occurs  in  children  and  young  persons  who  have  a  general  tendency 
to  struma  of  the  mucous  membranes  and  their  appendages.  Most  commonly 
it  developes  without  any  assignable  or  external  cause,  usuaUy  commencing  at 
five  or  six  year^  of  age,  and  graduaUy  increasing  up  to  puberty,  a  period  when 
the  functional  activity  of  these  glands  is  greatest,  and  when  they  are  most 
exposed  to  irritation  from  zymotic  diseases,  especiaUy  scarlatina  and  measles. 
When  once  the  tonsils  have  enlarged,  they  become  a  source  of  great  mcon- 
•venience  and  of  even  serious  derangement  of  health.  The  child  is  hable  to 
attacks  of  inflammation  of  the  throat,  the  tonsils  then  becoming  congested, 
greatly  swoUen,  and  readily  running  into  ulceration  or  suppuration.  In 
consequence  of  these  repeated  attacks  of  inflammation,  the  enlargement  of  the 
tonsils  increases,  they  become  indurated,  rugged-looking,  and  nodulated,  pro- 
jecting far  forwards  into  the  fauces,  and  sometimes  even  touching  each  other 
below  the  uvula.  Respiration,  articulation,  and  deglutition  are  now  senously 
interfered  with.  The  mucous  membranes  of  the  nose  and  eyes  'become 
clironically  congested,  and  there  is  an  increased  secretion,  from  the  back  ot  the 
tliroat  and  nose,  of  thick,  tenacious,  unliealthy,  or  fetid  material,  the  swallow- 
ing of  which  is  deleterious.  The  cliHd  cannot  sleep  without  snoring,  and  is  apt 
to  start  up  ^vith  a  feeling  of  suffocation  ;  the  voice  becomes  thick  ana  nusKy ; 
the  sense  of  hearing  is  blunted  ;  and,  partly  from  the  incipient  deatii ess  partly 
from  the  difficulty  of  breathing,  causing  the  child  to  keep  its  mouth  halt  open, 
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the  countenance  assumes  a  peculiar  vacant,  semi-idiotic  expression,  wliich  is 
veiy  characteristic  of  the  advanced  stages  of  the  disease.  The  most  serious 
effect  is  the  impediment  to  ijisprration,  which  in  the  more  chronic  and  severe 
forms  of  enlarged  tonsils  wiU  go  to  such  an  extent  as  to  prevent  the  full 
inflation  of  the  limgs,  and  thus  occasion  a  permanent  flattening  and  contraction 
of  the  chest,  imperfect  aeration  of  the  blood,  and  an  interference  with  general 
mitrition. 

The  Treatment  of  chronic  enlargement  of  the  tonsils  wiU  vary  according  to 
the  age  of  the  child,  and  the  degree  and  kind  of  hypertrophy  and  induration  of 
these  organs.    In  the  earKer  and  slighter  forms  of  the  disease,  the  enlargement 
of  the  tonsUs  may  gradually  subside  as  the  chUd  grows  older  and  stronger ; 
and  it  is  well  not  to  be  in  too  great  a  hurry  to  excise  the  tonsils  in  young 
children,  but  rather  to  adopt  a 
course  of  constitutional  treat- 
ment with  the  view  to  the 
improvement  of  the  general 
health,  by  means  that  are 
ordinarily  had  recourse  to  in 
the  management  of  struma. 
The  internal  use  of  iron,  and 
the  local  application  of  the 
tincture  of  iodine,  of  nitrate  of 
silver,  or  of  burnt  alum,  are 
occasionally  serviceable.  In 
the  majority  of  instances,  how- 
ever, the  disease  will  not  be 
materially  influenced  by  any 
therapeutic  means  that  may  be 
adopted  :  and  as  the  enlarge- 
ment, continuing  or  increas- 
ing, gives  rise  to  difficulty  in 
respiration,  and  thus  interferes 
with  the  due  arterialisation  of 
the  blood  in  the  lungs,  and 
impairs  the  child's  speech,  it 
becomes  necessary  to  remove 
that  portion  of  the  gro\^i;h 
which   projects  beyond  the 
arches  of  the  palate.  This  may 
best  be  done  by  the  ordinary 
tonsil-guillotine.   The  ring  of 
the  instrument  being  passed 
fiver  the  tumour,  the  cutting 
Tjlade  is  pushed  forwards,  and 
thus  a  slice  of  the  projecting  part  of  the  growth  is  removed.    In  some  cases 
difficulty  is  experienced  in  bringing  the  tonsil  fairly  into  the  ring  of  the  instru- 
ment ;  this  may  be  obviated  by  drawing  it  throiigh  with  a  vulsellum  or  double 
hook,  and  indeed,  in  some  of  the  machines  sold  for  the  purpose  a  double  hook 
is  attached,  which,  being  fixed  into  the  tonsil,  draws  it  forwards  before  it  is 
sliced  off  (Figs.  441,  442).    In  performing  this  operation  it  is  best  for  the  Sur- 
geon to  stand  behind  the  patient,  more  particularly  in  excising  the  right  tonsil, 
as  he  can  thus  look  better  into  the  mouth  and  have  more  command  over  the 
head.  Should  a  guillotine  not  be  at  hand,  the  tonsil  may  be  removed  by  seizing 
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Fig.  441.— TonsU  GuUlo- 
tine  shut. 


Fig.  44'2.— Tonsil-GuiUo- 
tine  ajiplied. 
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it  with  a  vulsellum,  drawing  it  forwards,  and  then  taking  off  a  slice  with  a 
probe-pointed  bistoury,  the  base  of  the  blade  of  which  should  be  wapped  round 
with  a  piece  of  plaster,  to  prevent  its  wounding  the  tongue.  In  excising  the 
tonsil  in  this  way,  care  must  be  taken  to  cut  downwards  and  inwards  towards  the 
mesial  line,  and  on  no  account  to  turn  the  edge  of  the  knife  outwards,  lest  the 
internal  carotid  artery  be  endangered.  The  haamorrhage  that  follows  this 
operation  is  usually  very  trifling  ;  but  it  may  be  sufficiently  abundant  to 
endanger  the  patient's  life.  In  such  cases,  ice  and  gallic  acid  will  usually 
arrest  the  bleeding.  In  one  case  I  found  a  gargle  of  spirits  of  turpentine  sus- 
pended in  mucilage  effectual  after  all  other  means  had  failed. 

It  has  been  supposed  by  some  that  excision  of  the  tonsil  is  liable  to  be 
followed  by  want  of  development  of  the  testes.  This  I  have  never  observed. 
But  it  is  possible  tliat  enlargement  of  the  tonsils  to  such  an  extent  as  to  impede 
respiration,  and  consequently  interfere  with  nutrition,  may  lessen  the  due 
development  of  the  generative  or  any  other  organs  of  the  body. 

Malignant  Disease  of  the  Tonsil  is  not  of  common  occurrence.  I  have, 
however,  seen  instances  both  of  sctrrhus  and  of  epithelioma  in  this  organ  as  a 
primary  affection.  In  these  cases  the  disease  speedily  extends  to  the  pUlars  of 
the  fauces,  the  pharynx,  and  onwards  to  the  floor  of  the  mouth,  the  glands 
under  the  angle  become  implicated,  extensive  infiltration  of  a  brawny 
character  takes  place  iu  and  around  them,  the  swallowing  becomes  extremely 
painful  and  difficult,  respiration  is  impeded,  the  pharynx  and  palate  become 
congested  and  loaded  with  viscid  mucus,  and  the  patient  eventually  dies 
in  a  distressing  manner,  partly  fi'om  starvation,  partly  from  constitutional 
contamination.  Surgery  only  offers  the  means  of  relief  in  these  sad  cases,  but 
can  do  nothing  of  a  curative  character.  In  a  case  of  encephaloid  of  the  tonsil 
which  was  under  my  care,  I  obtained  some  temporary  advantage  by  removing 
portions  of  the  soft  projecting  and  very  vascular  tumour  by  means  of  the 
ecraseur. 

DISEASES  OF  THE  PHARYNX. 
Inflammation  of  the  Pharynx  of  a  diffuse  erysipelatous  character,  with 
low  fever,  not  unfrequently  occurs  ;  it  is  best  treated  by  the  application  of  a 
strong  solution  of  nitrate  of  silver,  the  use  of  emollient  gargles,  and  the 
internal  administration  of  ammonia,  with  bark,  stimulants,  and  support.  If  it 
have  a  tendency  to  run  into  sloughing  action,  the  internal  administration 
of  the  mineral  acids,  with  bark  and  stimulants,  the  nitrate  of  silver 
lotion,  and  chlorinated  gargles,  are  useful.  Sometimes  abscess  forms  in  the 
substance  of  the  velum,  and  then  requires  to  be  opened  with  a  narrow-bladed 
bistoury. 

Abscess  occasionally  forms  in  the  areolar  tissue  behind  the  phai-jmx, 
between  the  vertebral  column  and  its  posterior  wall,  which  is  consequently 
pushed  forwards  so  as  to  occlude  the  posterior  nares,  giving  rise  to  a  peculiar 
nasal  intonation  of  voice  if  the  abscess  be  situated  high  ;  if  lower  down,  the 
consequences  are  more  serious,  as  it  may  interfere  with  respiration  by  pressmg 
upon  the  upper  pai-t  of  the  larynx.  This  kind  of  abscess  is  often  connected  yntii 
disease  of  the  bones  at  the  base  of  the  skvQl,  or  of  the  upper  cer\dcal  vertebrae. 
In  many  cases,  if  left  to  itself,  it  would  burst  through  the  mucous  membrane 
into  the  mouth  ;  but  in  others  it  comes  forwards  under  the  stenio-mastoid 
muscles  into  the  forepart  of  the  neck.  By  exploring  the  pliarynx  with  the 
fmger,  which  may  readily  be  done,  tension  and  fluctuation  tlu-ough  its  posterior 
wall  may  easily  be  made  out. 

In  these  cases  the  Treatment  simply  consists  in  letting  out  the  matter  by 
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punctwring  tlie  tense  membrane  covering  it.  This  may  be  done  by  means  of  a 
sharp  pointed  bistonry  properly  protected,  the  ordinary  abscess-knife,  or  a 
pharyngotome  (Fig.  443).  The  pus  let  out  is  usuaUy  offensive,  even  though 
the  bones  be  not  affected. 


Fig.  443. — Pharyngotome. 

TuMOUBS  are  occasionally  met  with  in  the  postpharyngeal  areolar  tissue, 
giving  rise  to  the  same  swelling,  difficulty  in  respiration  and  deglutition,  and 
lateral  projection,  as  occur  in  abscess  of  this  region.  These  growths  are  mostly 
cancerous,  and  speedily  prove  fatal.  Polypi  in  the  pharynx  usually  come  down 
from  the  nasal  cavities,  but  sometimes  spring  from  the  inside  of  this  canal  on 
one  or  other  of  its  margins.  They  are  usually,  when  truly  pharyngeal,  of  a 
malignant  character,  and  grow  with  great  rapidity.  The  uses  of  the  part  are 
necessarily  interfered  with,  and  death  may  eventually  result  from  obstruction 
to  deglutition  and  respiration.  Epitlielioma  of  the  pharynx  has  occasionally 
been  met  with.  This  form  of  the  disease,  wliich  is  of  rare  occiurence,  does  not 
differ  from  similar  gro^vths  elsewhere. 

STRICTURE  OF  THE  CESOPHAGUS. 

All  diseases  of  the  oesophagus  have  a  tendency  to  constrict  and  eventually  to 
occlude  its  passage,  and  hence  are  commonly  described  as  Strictures  of  it.  In 
some  instances,  the  constriction  of  the  oesophagus  may  be  of  a  piu-ely  nervous  or 
spasTTiodic  character  ;  but  in  the  majority  of  instances  it  is  the  result  either  of 
fibrous  or  cancerous  degeneration  of  the  walls  of  the  canal,  and  is  then  termed 
the  organic  stricture.  The  simple  non-malignant  or  fibrous  stricture  in  most 
instances  eventually  degenerates  into  epithelioma,  and  hence  appears  to  be  more 
rare  than  it  in  reality  is,  as  it  is  seldom  met  with  after  death  in  its  undegene- 
rated  form.  Scirrhous  and  encephaloid  growths  may,  though  rarely,  develope  in 
and  around  the  cesophagus. 

The  great  feature  of  oesophageal  stricture  is  difficulty  of  deglutition  ;  but 
dysphagia  may  arise  from  many  causes  besides  oesophageal  strictm-e.  Hence  its 
diagnosis  is  in  the  highest  degree  important. 

Conditions  producing  Dysphagia  independently  of  Stricture. — There 
are  at  least  eight  different  conditions  met  with  in  the  neck  and  chest  capable  of 
giving  rise  to  dysphagia  by  compressing  the  oesophagus,  independently  of  any 
stricture  of  that  canal. 

1.  Tumours  connected  with  the  Pharynx. — Putting  out  of  consideration 
tumours  of  the  tonsils,  which  would  always  be  readily  discovered,  polypus  of 
the  pharynx  may  hang  down  and  offer  obstruction  to  the  passage  of  food.  In 
all  polypoid  growths  connected  with  the  pharynx  (which  are  exceedingly  rare) 
the  nature,  connections,  &c.,  of  the  growth  may  be  made  out  by  drawing  the 
tongue  well  forward,  keeping  it  fixed  with  the  tongue-spatula,  and  passing  the 
finger  well  down  behind  the  root  of  the  organ  ;  the  pharynx  can  thus  be 
explored,  even  below  the  root  of  the  epiglottis,  without  much  difficulty. 
Abscess  may  exist  between  the  posterior  wall  of  the  pharynx  and  the  spine, 
possibly  arising  from  caries  of  the  cervical  vertebrae  ;  or  a  postpharyngeal 
tumour,  as,  for  instance,  a  carcinomatous  growth,  may  be  developed  from  the 
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Ijodies  of  the  vertelDrro,  and  push  the  phaiynx  forwards.  The  eye  is  often 
deceived  in  these  cases,  failing  to  detect  the  existence  of  an  enlargement  at  the 
back  of  the  pharynx  ;  hut  the  finger  readily  recognises  it.  In  the  case  of 
abscess  there  is  fluctuation,  and  the  dysphagia  will  he  removed  by  opening  the 
abscess  and  letting  out  the  contents  ;  and  the  solid,  or  semi-solid  and  soft,  or 
other  feel  of  a  tumour  in  this  situation  will  lead  to  a  very  probable  guess  as  to 
its  nature. 

2.  Morbid  Conditions  of  the  Larynx— (Edema,  about  the  back  of  the  epiglottis, 
or  chronic  oedema,  ulceration,  and  tliickening  of  the  mucous  membrane  there,  or 
CEdema  about  the  rima  glottidis,  may  give  rise  to  a  tendency  for  liquids  to  pass 
into  the  air-passages,  and  thus  occasion  a  serious  impediment  in  swallowing,  the 
difficulty  being  attended  with  a  feeling  of  spasm  and  suffocation.  By  passing 
the  finger  down  behind  the  root  of  the  tongue,  the  state  of  parts  can  often  be 
felt  ;  but  the  combination  of  dysphagia  with  a  suffocative  fit,  and  these 
probably  associated  with  laryngeal  cough,  are  the  chief  poiuts  to  be  attended  to 
in  the  diagnosis. 

3.  Tumours  in  the  Neclc  outside  the  ffiso^/iasrus.— Enlarged  glands  or  a 
carotid  aneurism,  developing  posteriorly,  as  has  been  known  to  occur  vnih.  the 
internal  carotid  artery  ;  or  a  tumour  connected  with  the  thyroid  body,  tightly 
bound  down  by  the  sterno-mastoid  and  fascia,  may,  by  pressing  on  the 
cesoijhagus,  give  rise  to  dysphagia.  In  aU  cases  where  that  symptom  is  com- 
plained of,  the  neck  should  be  examined  carefuUy  for  tumours,  which  -ndU  gene- 
rally be  very  readily  detected,  especially  where  the  difficulty  has  existed  for  some 
time,  and  the  person  has  become  much  emaciated  from  deficient  nourishment. 

4.  Aneurism  of  the  Innominate  Artery.— When  this  disease  has  risen  iuto  the 
root  of  the  neck  it  is  easily  recognisable  ;  but  in  certain  cases  it  developes  first 
in  a  direction  backwards,  and  then  one  of  the  earHest  symptoms  is  dysphagia. 
Indeed,  the  patient  may  suffer  but  little  from  any  other  symptom,  and  may 
apply  to  the  Surgeon  for  relief  from  it  alone,  quite  unconscious  of  the  existence 
of  any  serious  disease.  The  diagnosis  wiU  be  effected  by  careful  attention  to 
the  symptoms  described  at  pp.  53—55,  vol.  ii.  In  such  a  case,  much  danger 
might  be  incurred  by  at  once  putting  an  instrument  into  the  cesophagus,  under 
the  impression  that  stricture  existed  ;  for  the  point  of  the  bougie,  or  whatever 
instrument  might  be  used,  might  perforate  the  sac  of  the  aneurism,  and  so  give 
rise  to  instant -death. 

5.  Aneurism  of  the  Aorta,  whether  of  the  fusiform  or  sacculated  variety,  may 
give  rise  to  difficulty  of  deglutition  by  pressure  on  the  gullet.  In  this  case, 
also,  there  is  great  danger  of  the  aneurismal  sac  being  pierced  by  an  instrument 
passed  down  for  the  purpose  of  ascertaining  the  existence  of  stricture.  The 
presence  of  the  symptoms  of  intrathoracic  aneurism,  described  at  pp.  49—53, 
vol.  ii.,  will  determine  the  diagnosis. 

6.  Intrathoracic  Tumours,  such  as  enlarged  bronchial  glands,  cancerous  and 
other  tumours,  may  be  developed  from  the  thoracic  spine  into  the  posterior 
mediastinum,  and  so  compress  the  cesophagus.  In  such  cases  the  diagnosis  is 
very  difficult.  It  is  difficult  enough  to  determine  the  existence  of  a  tumour, 
but  stiU  more  so  to  distinguish  it  from  an  aneurism  undergoing  consolidation  ; 
but  dulness  on  percussion,  and  dyspnoea  with  dysphagia,  together  with  fixed 
pain  in  or  to  one  side  of  the  spine,  with  neuralgia  down  the  arms  or  up  the  side 
of  the  head,  and  a  varicose  condition  of  the  superficial  veins  of  the  chest,  are 
the  signs  on  wHch  we  place  our  chief  reliance  in  diagnoshig  the  existence  ol  a 
tumour.  Indeed,  in  the  diagnosis  of  aneurism  of  the  aorta  and  of  mediastinal 
tumour,  I  look  upon  the  combmation  of  dyspnoea  ^nth  dysphagia,  and  fixed 
wearing  pain  between  the  shoulders,  as  of  the  greatest  importance. 
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7.  IHslocatim  of  the  Stenuil  End  of  the  Clavicle  Backivards,  whether  merely 
a  simple  dislocation,  or  produced  in  consequence  of  excessive  curvature  of  the 
spine,  may  give  rise  to  difficulty  of  deglutition.  Of  the  latter  kind  there  is  at 
least  one  case  on  record,  which  is  narrated  by  Sir  Astley  Cooper,  in  which  the 
sternal  end  of  tlie  clavicle  by  its  pressure  so  obstructed  the  passage  of  food,  that 
the  patient  was  brought  into  a  condition  of  extreme  danger.  The  Surgeon, 
under  whose  care  the  patient  was,  very  sldlfixlly  and  creditably  sawed  through 
and  detached  the  sternal  end  of  the  clavicle,  and  thus  relieved  his  patient  from 
the  imminent  danger  in  which  she  was  placed. 

8.  Impaction  of  a  Foreign  Body  in  the  Gullet. — If  a  man  swallow  such  a  thing 
as  a  piece  of  mutton-bone,  or  the  settings  of  artificial  teeth,  it  generally  lies 
across  the  gullet  in  such  a  manner  as  to  be  easily  felt  by  the  Surgeon  on 
passing  a  probang  ;  but  there  are  other  cases  in  which  a  foreign  body  becomes 
so  lodged  in  the  canal  as  to  escape  detection  and  removal.  Some  years  ago  I 
was  requested  to  see  a  patient  who  was  said  to  have  swallowed  a  piece  of  gutta- 
percha. He  had,  it  appeared,  in  consequence  of  having  lost  several  teeth, 
endeavoured  to  construct  an  artificial  masticatory  apparatus  for  himself,  which 
had  become  loose,  and  he  had  accidentally  swallowed  it.  A  few  days  after- 
wards, finding  that  deglutition  conthmed  difficult,  he  consulted  a  very  able 
Surgeon,  who  carefully  examined  him  ;  but,  not  detecting  any  foreign  body,  he 
considered  that  the  piece  of  gutta-percha  had  passed  into  the  stomach,  and  that 
the  oesophagus  had  been  scraped  by  it  in  its  passage  down.  Inability  to 
swallow  solids  came  on.  I  saw  him  six  months  afterwards.  The  question 
then  was,  whether  the  foreign  body  was  still  impacted  in  the  oesophagus,  or 
whether  the  symptoms  arose  from  damage  inflicted  on  that  tube.  I  examined 
the  oesophagus  most  carefully,  but  failed,  as  other  Sm-geons  had  previously 
done,  to  discover  the  existence  of  any  foreign  body.  I  thought  that  the 
oesophagus  had  been  injured  in  some  way,  and  that  probably  epithelioma  was 
developing  itself,  and  would,  sooner  or  later,  prove  fatal.  One  day,  while  at 
dinner,  the  patient  suddenly  vomited  a  large  quantity  of  blood,  and  fell  down 
dead.  On  examination  after  death,  we  found  that  the  piece  of  gutta-percha  had 
formed  for  itseK  a  bed  in  the  wall  of  the  oesophagus,  lying  parallel  with  the 
inside  of  the  tube,  and  that  the  ulceration  of  the  mucous  membrane  caused  by 
its  presence  had  opened  some  oesophageal  vessel — which,  we  could  not 
ascertain  (it  was  not,  however,  either  the  carotid  artery  or  the  jugular  vein)  ; 
thus  giving  rise  to  the  copious  and  sudden  hsemorrhage  which  had  caused  the 
patient's  death.  The  surface  of  the  gutta-percha  which  looked  into  the 
oesophagus,  being  constantly  covered  and  smoothed  over  by  mucus,  and  being 
protected,  as  it  were,  by  a  rim  of  swollen  mucous  membrane  all  aroimd  it,  had 
allowed  the  probang  to  pass  easUy  without  its  presence  being  detected. 

These,  so  far  as  my  experience  goes,  are  the  eight  conditions  which  are  likely 
to  simulate  stricture  of  the  a3sophagus  ;  and  such  are  the  points  to  be  attended 
to  in  the  diagnosis  of  these  afi'ections  from  each  other.  With  regard  to  their 
diagnosis  from  stricture,  the  process  is  rather  a  negative  than  an  affirmative 
one,  proving  the  absence  of  tumour,  aneurism,  &c.  The  conclusion  that  the 
difficulty  of  deglutition  can  arise  from  no  other  cause  than  stricture  ia  arrived 
at  by  a  process  of  exclusion  ;  and  the  situation  and  extent  of  the  stricture  are 
ascertained  by  exploration  with  a  gum-elastic  catheter  or  bougie. 

Forms  of  Stricture. — There  are  three  forms  of  this  aftection  which  it  is 
necessary  to  distinguish  from  each  other,  inasmuch  as  they  diSev  greatly  in  the 
mode  of  treatment,  and  in  the  ultimate  result.  These  are — 1.  Hysterical  or 
Spasmodic  Stricture  ;  2.  Fibrous  Stricture  ;  3.  Carcinomatous  Stricture. 

1.  Hysterical  or  Spasmodic  Stricture  is  met  with  chiefly  in  young  females 
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under  twenty-five,  though  it  may  occur  in  much  older  persons  of  the  hys- 
terical temperament.    It  is  possible  for  it  to  occm-  without  evident  orgamc 
disease  or  change  of  any  kind.    But  I  beheve  that  the  smiple  and  pure 
uncomplicated  hysterical  stricture  is  of  very  rare  occuiTence     In  the  majority 
of  instances  it  wiU  undoubtedly  be  found  to  be  associated  with  and  de- 
nendent  upon  some  local  change  of  structure,  most  commonly  of  a  simple 
kind  such  as  chronic  inflammation  of  the  pharyngeal  mucous  membrane, 
nlcerative  abrasion  of  it,  or  follicular  inflammation  about  the  epiglottis  and 
posterior  part  of  the  larynx.    The  disease  in  many  cases  is  supposed  to  be 
dependent  on  or  originaUy  occasioned  by  the  patient  swaUowing  some  foreign 
hody  as  a  fish-bone,  bead,  bristle,  &c.,  which  after  many  months  is  stUl  thought 
to  be  impacted.    This  is  almost  always  eiToneous.    The  foreign  body  may 
have  been  swaUowed,  and  may  have  been  the  starting-point  of  the  slight 
inflammatory  or  ulcerative  action  that  occasions  the  dysphagia,  but  it  has  long 
since  disappeared,  merely  leaviaig  a  series  of  troublesome  consequences  in  its 
■  train.    The  obstruction  is  generaUy  high  up  in  the  pharynx,  rather  than  m  the 
cesophaaus ;  being  produced  by  the  contraction  of  the  constrictor  muscles  of  the 
pharynx.    The  dysphagia  is  intermittent  ;  when  the  patient's  mind  is  allowed 
to  dwell  long  on  the  affection,  and  she  becomes  anxious  about  it,  then  the 
difficulty  is  gi-eatly  increased  ;  whilst  at  other  times,  when  her  thoughts  are 
diverted  from  it,  food  passes  easily.    It  will  be  foimd  also,  in  these  cases,  that 
on  attempting  to  pass  a  probang  or  large  bougie,  its  progress  will  at  first  be 
resisted,  but,  by  patiently  and  gently  pressing  down  upon  the  stricture,  the 
instrument  will  soon  pass  easily.  _ 

2  Fibrous  Stricture.— There  are  two  kinds  of  orgamc  stricture  ot  the 
cesophac^us— namely,  the  fibrous  and  the  cancerous.  Between  these  the  diagnosis 
is  often°very  difficult ;  strictures  originaUy  fibrous  sometimes  degeneratmg  mto 
or  assuming  a  maUgnant  form ;  whUe  others  continue  fibrous  from  the  first.  The 
fibrous  strictiu-e  is  scarcely  ever  idiopathic.  It  almost  invariably  origmates  froni 
the  cauterisation  of  the  interior  of  the  oesophagus  by  the  accidental  or  suicidal 
swaUowing  of  some  corrosive  fluid,  acid  or  aU^aUne,  as  the  strong  mineral  acids 
or  soap  leys  by  which  the  mucous  membrane  is  destroyed,  charred  as  it  were, 
and  a  cicatrix  as  of  a  burn  forms.  The  etiology,  in  fact,  is  an  important  elenient  m 
the  diagnosis,  the  fibrous  being  almost  invariably  the  direct  result  of  escharotic 
°  action,  the  cancerous  occurring  without  assignable  cause, 

or  being  referred  to  some  sUght  form  of  local  irritation. 
GeneraUy,  on  passing  an  instrument,  we  find  that  in 
the  simple  or  fibrous  stricture  it  passes  smoothly,  and 
gives  no  sensation  of  roughness,  no  feeUng  of  lacerating 
its  way,  or  as  if  it  were  passing  over  an  ulcerated  sm-face  ; 
no  blood  foUows  its  wthdrawal,  and  the  patient  does  not 
bring  up  pus,  or  pus  and  blood,  though  there  may  be 
copious  mucous  discharge.  There  is  no  material  en- 
largement of  the  neck,  no  sweUuig  of  the  cervical 
glands,  no  sign  of  the  cancerous  cachexia. 
°  3.  Carcinomatous  Stricture— Itx  the  malignant  or  car- 
cinomatous stricture  the  instrument  seems  to  pass  over 
a  rough  and  ulcerated  surface,  its  introduction  is  foUowed 
by  blood,  and  the  patient  coughs  up  blood,  or  blood  and 
_      ^      pus,  mixed  often  with  shreds  of  tissue-conditions  all 

Vig.  444.— Carcinomatous  r      w         /Via  444)      There  IS  also 

strioture  of  Oisopbagus.  indicating  a  loss  of  substance  (iMg.  444;.  aii^ic  i«  uibo^ 
generaUy,  an  ovoid  or  elongated  swelUng  at  the  root  of  the  neck  ;  the 
neighboring  glands  maybe  affected  ;  there  maybe  cancerous  tumours  else- 
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where  ;  and  the  sjonptoms  of  the  cancerous  cachexia  may  he  present.  A  fibrous 
stricture  n,ay,  however,  and  very  commonly  does,  degenerate  mto  a  mahgnant 
one-into  epitheUoma,  though,  perhaps,  not  into  scn-rhus  or  encephaloid.  The 
special  causes  of  cancer  of  the  oesophagus  are  not  known.  n^   i  a 

TREATMENT.-The  treatment  of  strictui-e  of  the  oesophagus  will  depend 
upon  its  nature.  In  the  hysterical  variety,  the  occasional  introduction  of  a  tull- 
sized  cesophagus-bougie,  the  appUcation  of  belladonna  to  the  neck,  and  anti- 
hysterical  treatment  generaUy,  iron,  aloetics,  douches,  and  diverting  the 
patient's  mind  fi-om  her  malady,  ai'e  the  means  to  be  employed.  _  In  such  cases, 
GaiTod  has  very  advantageously  employed  large  doses  of  assafcetida. 

The  treatment  of  organic  stricture  is  more  difficult.  In  it  care  should  be 
taken  that  the  patient  is  principally  kept  upon  nutritious  slops,  or  upon  meat 
that  has  been  well  chopped  up,  as  larger  fragments  are  apt  to  become  impacted 
at  the  seat  of  constriction.  The  difficulty  in  deglutition  wiU,  however, 
gradually  increase,  the  patient  being  unable  to  swallow  solids,  then  being 
reduced  to  pulpy  food,  and  at  last  to  Uc[uid.  After  a  time,  he  will  not  even  be 
able  to  swaUow  these  ;  and  then  it  becomes  necessary  for  the  Surgeon  to  feed 
him  by  the  introduction  of  a  gum  elastic  catheter  through  the  stricture,  and  the 
injection  of  a  sufficient  quantity  of  liquid  or  semi-pultaceous  nourishment  into 
the  stomach  twice  a  day.  After  a  few  weeks,  the  irritation  induced  by  the 
repeated  introduction  of  the  catheter  will  render  its  passage  more  and  more 
difficult,  until  at  last  it  becomes  impossible  to  get  it  through  the  constriction. 
The  patient  may  still  be  kept  alive  for  some  weeks  by  nutritive  enemata,  but 
at  last  dies  of  exhaustion  and  starvation.  Even  in  cancerous  stricture  of  the 
oesophagus,  death  seldom  occurs  by  secondary  deposits,  or  by  constitutional 
contamination,  but  in  the  way  just  pointed  out.  In  some  cases  the  disease 
extends  to  the  posterior  part  of  the  larynx,  the  mucous  membrane  covering  the 
arytenoid  cartilages  and  the  epiglottis  becomes  involved,  laryngeal  stridor  and 
dyspnoea  ensue,  and  death  may  result  from  laryngeal  spasm,  unless  life  be 
prolonged  by  tracheotomy,  which  in  most  cases  becomes  necessary. 

Such  is  the  miserable  course  and  termination  of  an  organic  stricture  of  the 
oesophagus.  But  the  question  now  presents  itself,  can  nothing  be  done  to  cure 
or  even  to  arrest  tliis  disease  1 

The  Palliative  Treatment  that  is  usually  adopted  in  these  cases  consists  in 
the  introduction  of  bougies,  and  an  attempt  to  thus  dilate  the  stricture  exactly 
as  in  the  case  of  a  constriction  of  the  urethra.  In  introducing  bougies  into  the 
strictured  part  of  the  oesophagus,  there  is,  however,  often  a  good  deal  of 
difficulty  in  making  the  point  of  the  instrument  enter  the  narrowed  portion 
of  the  canal.  This  is  more  particularly  the  case  when  the  constriction  com- 
mences suddenly  ;  the  oesophagus,  as  is  fi-equently  the  case,  being  dilated  into 
a  pouch-like  sac  above  it,  in  which  the  food  is  apt  to  lodge,  and  the  end  of  the 
instrument  to  be  arrested,  and  at  the  bottom  of  which  a  narrow  orifice  exists, 
leading  into  the  lower  portion  of  the  canal.  In  these  cases,  much  patience  and 
care  may  be  required  in  overcoming  the  difficulty.  Besides  the  ordinary 
dilatation  by  gradually  increasing  the  size  of  the  instruments  used,  I  have  in 
some  cases  seen  temporary  benefit  result  from  the  use  of  a  catheter,  surrounded 
by  a  tube  of  vulcanised  India-rubber,  which  admitted  of  dilatation  by  the 
injection  of  water  or  air  when  introduced  tlu-ough  the  stricture  ;  or  from  the 
employment  of  a  tubular  instrimient,  by  passing  a  long  small-sized  bougie 
through  the  constriction,  and  then  slipping  a  gum-elastic  catheter  with  a 
rounded  terminal  aperture  over  it.  It  is  needless  to  observe  that,  in  the  treat- 
ment of  stricture  of  the  oesophagus  with  bougies,  no  force  should  be  used,  lest 
the  walls  of  the  canal  be  perforated. 
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Prom  these  means  teraxjorary  relief  may  result  in  some  cases  ;  but  can  an 
oesopliageal  stricture  be  tbus  cured  1  I  believe  not.  If  the  stricture  were 
ordinarily  fibrous,  as  in  the  urethra,  a  cure  might  possibly  be  expected.  But 
this  form  of  oesophageal  constriction  must  be  excessively  rare  ;  and  if  the 
disease  can  be  made  out  to  be  cancerous,  but  little  good,  and  most  probably 
much  harm,  will  result  from  the  irritation  of  dilating  instruments.  We  may, 
therefore,  employ  dilatation  as  a  means  of  temporary  benefit,  but  not  with  the 
hope  of  effecting  a  cure.  Should  the  stricture  at  last  become  so  tight  as  no 
longer  to  allow  the  catheter  to  be  passed,  and  food  to  be  thus  injected  into  the 
stomach,  the  patient  must  inevitably  die  of  inanition,  ujdess  kept  alive  by 
nutritive  enemata.  By  these  means  I  have  known  life  prolonged,  by  a  frail 
teniu-e  it  is  true,  for  many  weeks.  In  such  cases  it  is  an  interesting  physio- 
logical fact  that,  although  the  patients  may  continue  to  be  moderately  well 
nourished,  and  do  not  feel  the  pangs  of  hunger,  they  suffer  excessively  from  thirst. 

Has  surgery  no  resource  in  those  cases  in  which  the  stricture  has  become 
impermeable,  and  in  which  neither  food  can  be  swallowed  nor  a  catheter 
passed,  and  in  which,  consequently,  the  most  miserable  death,  that  by  starva- 
tion, is  impending  1  In  such  cases  it  has  been  proposed  by  Sedillot,  to  open 
the  stomach  by  an  incision  through  the  abdominal  walls,  and  thus  directly 
introduce  food  into  the  organ.  This  operation  has  been  practised  several  times 
by  Sedillot,  Fenger  of  Copenhagen,  Forster,  and  others.  Sedillot,  who  has  given 
it  the  name  of  Gastrotomy,  lays  down  the  following  rules  for  its  performance. 

Operation  of  Gastrotomy. — The  patient  lying  on  his  back,  the  Surgeon, 
who  stands  on  the  right  side,  makes  a  crucial  incision,  each  limb  of  which  is 
about  an  inch  and  a  haK  in  length,  on  the  left  side  of  the  mesial  line  of  the 
abdomen,  two  fingers'  breadth  to  the  inner  side  of  the  costal  cartilages,  and 
about  one-thii-d  nearer  to  the  ensiform  cartilage  than  to  the  umbilicus  ; 
having  j)reviously  satisfied  himself  by  percussion  and  palpation  that  the 
Hver  is  not  in  his  way.  The  dissection  is  carried  throtigh  the  abdominal 
wall,  and  the  peritonemn  is  opened.  The  Surgeon  then  feels  with  the  left 
index  finger  for  the  left  border  of  the  liver  ;  by  following  this  upwards,  the 
stomach  is  reached.  This  organ  is  then  seized  with  forceps,  drawn  forwards 
and  examined,  so  that  its  identity  may  be  established.  By  means  of  three  or 
four  points  of  suture,  the  anterior  wall  of  the  organ  is  then  fixed  to  the 
edges  of  the  aperture  in  the  integuments,  and  an  opening  is  made  into  it 
about  midway  between  its  two  extremities,  and  a  little  above  the  lower  margin. 
Nutritive  injections  must  not  be  made  into  the  artificial  opening  for  the  first 
few  days  ;  not,  in  fact,  until  consolidation  of  the  wall  of  the  stomach  to  the 
parietal  peritoneum  has  been  secured,  and  a  fistulous  opening  thus  fairly  estab- 
lished. This  must  be  kept  patent  by  properly  adapted  silver  tubes,  thi-ough 
which  the  nutritive  injections  are  to  be  made. 

The  value  of  this  operation  has  as  yet  to  be  determined  by  experience. 
In  no  case  in  which  it  has  hitherto  been  done  has  it  succeeded  in  adding 
much,  if  anything,  to  the  prolongation  of  life.  In  reasoning  upon  it,  two 
objections  present  themselves.  First,  there  is  the  great  and  immediate  danger 
of  destroying  life  outright  by  the  induction  of  peritonitis  ;  though  it  is  by  no 
means  impossible  that  the  tendency  to  abdominal  inflammation  may  be 
lessened  by  the  previous  starvation  of  the  patient.  But  supposing  this  risk  to 
be  overcome,  what  is  gained  by  the  artificial  opening  ?  It  is  true  that  through 
it  the  patient  might  be  nourished ;  but,  as  every  idiopatliic  stricture  of  the 
oesophagus  is  either  from  the  first  of  a  cancerous  character,  or  eventually 
assumes  a  malignant  action,  of  what  advantage  is  it  to  endeavour  to  prolong 
a  precarious  existence,  which  must  in  a  few  weeks  or  months  be  cut  short  by 
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the  unchecked  progress  of  a  malignant  disease?  Would  not  the  immediate 
danger  of  the  operation  much  more  than  counteract  aU  good  to  he  eventually 
derived  from  it  ? 

There  is,  however,  one  class  of  oesophageal  strictures  which  are  of  the  most 
obstinate  chai-acter,  and  rapidly  latal  by  simple  occlusion  of  the  tube  without 
any  tendency  to  malignancy.  These  are  the  constrictions  that  result  from  the 
swaUowing  of  corrosive  liquids,  whether  acid  or  alkaline.  In  such  cases  aa 
these,  in  which  speedy  death  by  starvation  is  inevitable,  I  think  that  recourse 
might  with  propriety  be  had  to  the  operation  of  gastrotomy. 

DISEASES  OF  THE  LARYNX. 

The  larynx  may  be  the  seat  of  a  great  variety  of  morbid  conditions.  Acute, 
cedematous,  and  follicular  inflammation  ;  ulcerations  and  chronic  thickenings  of 
the  mucous  membrane  ;  inflammation  and  necrosis  of  its  cartilages  ;  and  the 
formation  of  tumours  or  polypoid  growths  in  its  interior,  may  all  occur. 

Lahtngoscope. — It  is  of  the  utmost  importance  in  the  diagnosis,  and  for  the 
proper  treatment  of  many  of  these  affections,  that  a  view  should  be  obtained 


Fig.  445.— Application  of  the  Laryngoscopo. 
of  the  parts  that  are  the  seat  of  disease.    This  can  only  be  done  by  means  of 
the  Laryngoscope. 

The  introduction  of  this  instrument  into  practice  and  its  perfection  have  been 
a  work  of  time. 

It  appears  to  have  been  invented  and  first  used  in  1829,  by  Babington, 
who,  under  the  tei-m  "  Glottiscope,"  described  an  instrument  consistmg  of  u 


Fig.  416.— Tliroat-MiiTor. 

smaU  mirror  fixed  to  a  wire  shank,  which,  being  placed  against  the  palate 
whilst  the  tongue  was  held  down,  enabled  him  to  view  the  glottis  and  upper 
part  of  the  larynx  ;  more  especially  when  he  illuminated  these  parts  by 
hrowing  reflected  liglit  upon  them  from  a  mirror  held  in  his  left  hand. 
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Liston,  Trousseau,  and  Avery,  all  made  attempts  in  tlie  same  direction.  But 
it  was  the  celebrated  singer  Garcia,  who,  by  throwing  the  sun's  rays  into 
the  back  of  his  mouth  from  a  mirror  held  in  his  left  hand,  and  then  introducmg 
a  dentist's  reflector  into  his  mouth,  saw  the  image  of  his  own  larynx  and 
studied  its  movements  in  the  reflection  in  the  looking-glass.  Hitherto,  however, 
laryngoscopy  had  not  been  employed  in  the  study  and  diagnosis  of  diseases  of 
the  larynx,  and  it  is  undoubtedly  to  Czermak  that  the  merit  is  due  of  having 
been  the  first  to  make  this  application  of  the  art. 

The  laryngoscope  essentially  consists  of  two  instruments,  a  reflector  (Fig.  445), 
which  is  attached  by  an  elastic  band  to  the  Surgeon's  forehead,  and  a  mirror 
(Fig.  446),  which  is  held  in  his  left  hand. 

The  mode  of  application  and  of  use  is  extremely  simple,  and  is  illustrated 
in  Fig.  445.  The  patient  sits  with  his  back  to  a  good  light— that  of  the  sun  is 
best,  or  of  a  moderator  lamp.  The  Surgeon,  facing  the  light,  reflects  it  strongly 
into  the  back  of  the  open  mouth  of  the  patient.  The  tongue  may,  if  necessary, 
be  depressed  with  a  spatula,  and  the  small  mirror,  properly  warmed,  is  then 
passed  to  the  back  of  the  fauces,  the  uvula  or  soft  palate  being  sUghtly  pressed 
backwards  or  upwards.  The  reflection  of  the  glottis  and  of  the  contiguous 
parts  of  the  larynx  will  then  be  seen  in  it. 

Laryngitis.— Inflammation  of  the  larynx  principally  occurs  in  adults,  from 
exposure  to  cold,  to  the  infection  of  erysipelas,  or  to  the  general  occasioning 
causes  of  the  low  forms  of  inflammation.  It  differs  essentially  from  the  croup 
of  cliildren,  which  is  attended  by  an  albuminous  exudation,  and  spreads  down- 
wards into  the  bronchi  ;  whilst  in  laryngitis  there  is  no  effusion  of  plastic  matter, 
and  the  disease  is  confined  to  the  larynx  itself.  Laryngitis  may  not  only  be  of 
an  acute  or  a  chronic  kind,  but  the  acute  form  Hkewise  presents  two  distmct 
varieties,  according  to  the  parts  aftected,  the  cause  from  which  it  arises,  and 
the  condition  of  constitution  in  wliich  it  occurs  :  in  one,  the  true  Acute 
Laryngitis,  the  inflammation  is  chiefly  seated  in  the  mucous  membrane  and 
cartilages  ;  in  the  other,  the  (Edematous  Laryngitis,  the  affection  chiefly  occurs 
in  the  submucous  areolar  tissue,  within  and  around  the  larynx. 

In  aU  inflammatory  affections  of  the  larynx,  whether  acute  or  clironic,  there 
is  great  danger  to  life  ;  the  rima  glottidis,  that  narrow  chink  through  which  aU 
the  air  destined  for  respiration  must  enter,  becomes  readily  occluded,  and 
asphyxia  consequently  results.  This  may  happen  either  by  the  swelling  of 
the  lips  of  the  glottis,  from  the  effusion  of  plastic  matter  withm  or  upon  them, 
or  by  the  occurrence  of  spasm  in  the  larynx  ;  indeed,  there  is  always  more  or 
less  spasm  conjoined  with  aU  the  inflammatory  affections  of  this  part  of  the 
air-tube  •  and  this  spasm,  being  superadded  to  abeady  existmg  mechamcal 
occlusion,  commonly  proves  fatal.  These  laryngeal  spasms  do  not  at  first  recui- 
oftener  than  at  intervals  of  half  an  hour  or  an  hour  ;  but  as  the  disease  advances 
they  become  more  frequent,  and  in  any  one  of  them  the  patient  may  be  carried 
off  It  is  of  importance  to  bear  in  mind  that  death  may  occur  in  these  cases, 
althou-h  a  considerable  portion  of  the  cavity  of  the  larjmx  continue  free.  Thus 
Chevne  states  that  there  are  always  in  croup  at  least  three-eighths  of  the  cavity 
of  the  larynx  open  for  the  transmission  of  air ;  and  that  death  must  conse- 
quently result  from  some  other  cause  than  mere  mechanical  obstruction.  This 
freedom  from  permanent  occlusion  commonly  occurs  in  cases  of  laryngitis  ;  and 
the  immediate  cause  of  death  in  the  majority  of  instances  appears  to 
conjoined  ^vith  defective  arteriaHsation  of  the  blood,  which,  ^^''^^^S  "^^^ 
and  poisonous,  causes  congestion  of  the  lungs  or  brain,  and  thus  lou  pneumonia 

and  convulsions.  ,  .  „  n^*-;^,. 

Acute  LAHYNGiTis.-The  8ym.ptoms  are  those  of  local  inflammatory  action 
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of  an  acute  kind,  conjoined  with  those  of  interference  with  the  proper  admis- 
sion of  air  to  the  lungs.  The  cai'tihiges  and  the  mucous  menihrane  are  the 
parts  principaUy  inEamed,  and  hut  little  effusion  takes  place  under  the  mucous 
memhrane;  hence  the  symptoms  are  not  always  iirdicative  of  such  early  or 
intense  interference  mth  respiration,  as  is  met  wth  in  the  ccdematous  form  oi 
the  disease.  In  acute  laryngitis  there  are  pain  and  tenderness  on  pressing 
upon  the  larynx,  more  especiaUy  about  the  pomum  Adami.  The  voice  at  hi-st 
is  harsh  and  rough,  then  stridulous  or  sonorous  ;  and  deglutition  becomes 
difficult.  The  difficulty  in  swaUowing  is  often  at  fii-st  the  most  prominent 
symptom,  and  continues  throughout ;  dyspnoea,  often  of  a  spasmodic  character, 
then  appears,  the  lips  becoming  Hvid,  the  features  pale  and  bedewed  with 
perspiration,  the  eyes  watery  and  bloodshot,  and  the  respiratory  muscles  being 
caUed  into  violent  action  ;  the  nostrils  are  dilated  ;  gasping  efforts  at  breathing, 
and  sudden  fits  of  increased  difficulty  in  inspiring,  come  on  ;  at  the  same  tune 
the  pulse  becomes  feeble,  though  it  continues  rapid ;  and,  unless  efficiently 
relieved,  the  patient  will  speedily  sink.  When  it  proves  fatal,  the  acute  usually 
runs  into  the  (Edematous  form  of  laryngitis. 

Treatment.— The  treatment  should  be  actively  antiphlogistic.    No  time 
must  be  lost,  otherwise  the  patient  will  faU  into  a  hopeless  state  of  asphyxia. 
Free  blood-letting,  the  application  of  an  abundant  supply  of  leeches  to  the 
larynx,  and  the  administration  of  calomel  in  large  doses,  with  antimonials, 
must  be  employed.    If,  notwithstanding  the  administration  of  these  remedies, 
the  difficulty  in  respiration  continue  to  increase,  the  windpipe  must  be  opened 
before  the  limgs  and  brain  become  irretrievably  engorged.   It  is  no  easy  matter 
to  determine  when  it  is  no  longer  prudent  to  trust  to  active  antiphlogistic 
treatment,  and  when  recourse  should  be  had  to  operation  ;  indeed,  the  determi- 
nation of  this  point  may  be  considered  as  one  of  the  nicest  questions  in 
surgery.    As  a  general  rule  it  may  be  stated  that  if,  notwithstanding  the 
antiphlogistic  means  above  indicated,  the  dyspncEa  become  gradually  more 
urgent,  and  the  paroxysms  of  spasmodic  difficulty  of  breathing  more  frequent 
and  severe,  then  no  time  should  be  lost  in  the  performance  of  the  operation, 
for  however  short  a  period  the  disease  may  have  existed.    I  can  truly  say  that 
I  have  seen  several  cases  lost  by  delaying  the  performance  of  this  operation, 
but  never  one  by  opening  the  windpipe  too  early.    Indeed,  if  the  opening  be 
even  made  somewhat  early,  I  do  not  tliink  that  much  if  any  harm  results,  as 
the  larynx  is  thereby  set  at  ease  ;  and,  on  the  laryngitis  being  subdued  by 
the  continuance  of  proper  treatment,  the  aperture,  which  has  simply  served  as 
a  breathing-hole,  may  be  allowed  to  close  by  granulation. 

(Edematous  Lartngitis  is  seated  chiefly,  if  not  entirely,  in  the  submucous 
areolar  tissue,  and  frequently  comes  on  in  the  course  of  chronic  affections 
of  the  larynx.  It  may,  however,  be  of  a  distinctly  erysipelatous  character, 
occurring  as  the  result  of  exposure  to  infection,  or  to  atmospheric  vicissitudes. 
In  fact,  in  many  cases  it  appears  to  be  at  times  epidemic,  and  in  its  pathological 
conditions  resembles  closely  phlegmonous  erysipelas  of  the  part  ;  the  mucous 
membrane  becoming  red,  pulpy,  and  swollen,  and  the  areolar  tissue  lying 
beneath  it  infiltrated  with  semi-puriform  plastic  matter.  In  this  form  of  the 
disease,  the  fauces  are  reddened,  dusky,  and  swollen  ;  there  is  much  and  early 
dyspnoea  ;  the  voice  becomes  hoarse,  rough,  and  speedily  extinct ;  deglutition 
becomes  very  difficult ;  and,  on  passing  the  finger  over  the  back  of  the  tongue, 
the  epiglottis  will  be  felt  rigid  and  turgid.  There  may  be  some  degree  of 
tenderness  about  the  larynx  ;  but  the  local  symptoms,  which  are  less  acute, 
are  attended  by  a  greater  amount  of  dyspnoea  than  in  the  acute  form  of  laryngitis. 
In  ccdematous  laryngitis  there  is  also  a  good  deal  of  spasm  associated  with  the 
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Fig.  44 T.  -  Qidcma  of 
tlie  Glottis. 


local  turgescence.  The  spasms  sometimes  come  on  early,  and  carry  off  the  patient 
at  once,  and  are  very  apt  to  he  brought  on  by  speaking  or  swallowing  ;  but,  as 
the  disease  advances,  the  dyspnaja  may  become  more  continuous,  mth  great 
restlessness,  a  quick,  small  pulse,  and  convulsive  breathing, 
the  countenance  being  pale,  sunken,  and  clammy,  and  the 
eye  dull.  Stupor  at  length  supervenes,  and  speedUy 
terminates  in  death. 

The  oedematous  infiltration  in  this  form  of  laryngitiis  is 
principally  confined  to  the  submucous  areolar  tissue  aroimd 
the  epiglottis,  at  the  margins  of  the  glottis,  and  to  that 
which  lies  at  the  back  of  the  thyroid  cartilage.  In  these 
situations  the  tissue  is  distended  with  sero-plastic  fluid,  of 
an  opalescent  appearance,  so  as  almost  completely  to  occlude 
the  rima  glottidis  (Fig.  447).  It  is  a  pathological  fact  of 
much  importance,  that  this  effusion  never  extends  below 
the  true  vocal  cords,  being  limited  at  this  point  by  the 
direct  adhesion  of  the  mucous  membrane  to  the  subjacent 
fibrous  tissue,  without  the  intervention  of  any  areolar  mem- 
brane. 

Diagnosis. — It  is  of  great  importance  to  make  the  diagnosis 
between  the  two  forms  of  laryngitis.  In  the  acute  variety 
of  the  disease,  antiplilogistic  treatment  is  of  great  moment  ; 
in  the  oedematous  form  it  is  comparatively  useless,  for  here  effusion  sets  in 
early,  and  nothing  is  left  for  the  Surgeon  but  to  open  the  air-passages,  so 
as  to  give  the  patient  breathing-room,  whilst  the  disease  is  being  subdued.  In 
making  the  diagnosis,  the  epidemic  character  of  the  affection,  the  absence  of 
much  pain  in  the  larynx,  and  the  dusky-red  and  swollen  fauces,  point  to  the 
oedematous  variety.  Then,  also,  the  effect  of  antiphlogistic  treatment  should 
be  taken  into  account.  If,  after  its  active  employment,  no  alleviation  of  the 
symptoms  occur,  it  is  only  reasonable  to  suppose  that  the  obstruction  to  breatliing- 
is  owing  rather  to  a  pm-ely  mechanical  obstacle  than  to  simple  inflammation. 

Treatment.— The  treatment  of  oedematous  laryngitis  must  be  antiphlogistic, 
though  the  constitution  wiU  not  usually  bear  any  very  active  measui'es. 
Leeching  under  the  jaws  and  over  the  larynx,  with  the  administration  of  anti- 
monials^and  salines,  will  be  especially  serviceable.  In  many  cases,  scarifi- 
cation with  a  hernia-knife  or  probe-pointed  bistoury  about  the  root  of  the 
epiglottis,  the  sides  of  the  glottis,  and  the  back  of  the  thyroid  cartilage,  wiU 
be  foimd  the  most  ready  means  of  unloading  the  iafiltrated  mucous  membrane. 
In  these  cases,  however,  it  is  especially  necessary  to  open  the  windpipe  before 
it  is  too  late,  and  the  lungs  have  become  engorged.  After  the  proper  employ- 
ment of  the  means  that  have  been  indicated  and  theii-  failure,  the  less  delay 
there  is  in  opening  the  air-passages  through  the  crico-thyroid  membrane,  the 
better.  The  Surgeon  should  not  wait  tmtil  extreme  and  continuous  dyspncca 
has  set  in  ;  this  may  never  occur,  the  dif&culty  in  breathing  being  rather 
spasmodic  than  continuous,  and  in  one  of  the  spasms  of  dyspnaa  life  may 
suddenly  become  extinct.  The  limgs  may  become  fataUy  congested,  if  the 
difficulty  in  breathing  be  allowed  to  continue  too  long.  The  operation  adds 
but  little  to  the  patient's  danger,  but  the  increased  risk  is  iuimense  if  it  be 
delayed  to  an  advanced  period.  Not  imfrequently  tliis  operation  is  delayed 
until  too  late  ;  there  is,  I  think,  more  risk  of  douig  this  than  of  openmg  the 
wiadpipe  too  early.  When  once  dyspnoea  with  laryngeal  spasm  has  lauiy 
set  in,  every  anoment  is  precious,  and  the  patient  may  at  any  time  be  carried 
off  by  the  recurrence  of  the  spasmodic  seizures.    The  patient  does  not  die 
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gradually  asphyxiated,  but  is  suddenly  seized  with  a  spasm  that  terminates  his 
existence 

*  If  the'cEdematous  laryngitis  become  chronic,  sloughing  and  putrid  suppura- 
tion of  the  siibmucous  areolai-  tissue  may  occur,  as  in  phlegmonous  erysipelas 
of  other  parts  of  the  body,  and  the  patient  may  die  partly  from  asphyxia  and 
partly  from  typhoid  symptoms,  mth  putridity  of  the  breath  and  mouth.  In 
these  cases  the  administration  of  stimulants  and  tonics,  more  particularly  port 
Avine  and  bark,  with  free  sponging  of  the  part  with  a  strong  solution  of  mtrate 
of  silver,  will  be  urgently  requii-ed. 

Chronic  Lakyngitis.— The  larynx  is  liable  to  various  chronic  diseases  of  a 
serious  character,  some  of  which  are  incm-able,  leaving  a  permanent  impairment 
of  voice,  or  alteration  iu  the  use  of  the  larynx.  These  affections  present  great 
variety  ;  and,  as  many  of  them  are  attended  by  loss  of  voice,  they  are  included 
imder  the  general  term  of  Aphonia.  In  many  cases  this  affection  results  simply 
from  cold  in  relaxed  and  debilitated  subjects,  or  after  long  exercise  of  the 
voice  in  persons  not  accustomed  to  public  speaking.  This  affection  com- 
monly occurs  amongst  clergymen,  and  hence  is  familiarly  known  as  the 
Clergyman's  Sore-Throat;  it  is  also  of  frequent  occurrence  amongst  singers, 
but  may  be  met  with  among  all  classes  of  the  community.  Aphonia  commonly 
appears  to  depend  upon  chronic  inflammation  of  the  mucous  membrane  of  the 
rima  glottidis,  but  is  more  especially  dependent  on  disease  of  that  extensive 
mucous  surface  which  stretches  from  the  base  of  the  epiglottis  over  the  back  of 
the  thyroid  cartilage.  In  many  instances  it  may  also  extend  into  the  interior 
of  the  larynx,  and  at  last  may  implicate  the  vocal  cords.  In  all  these  situa- 
tions the  membrane  is  reddened  and  inflamed,  ulcerated  at  pottits,  and 
secreting  a  thin  and  acrid  mucus.  In  other  iustances  again,  the  disease  im- 
plicates the  soft  palate,  the  back  of  the  nares,  and  the  neighbouring  parts  ; 
and  in  these  cases  the  morbidly  inflamed  surfaces  will  be  seen  to  secrete  a  thick 
puriform  fluid,  which  usually  hangs  in.  a  broad  streak  down  one  side  of  the 
posterior  wall  of  the  pharynx. 

Symptoms. — The  symptoms  of  this  chronic  irritation  of  the  mucous  mem- 
brane iu  these  situations  consist  of  habitual  tickling  or  spasmodic  cough,  a 
veiled  or  hoarse  character  of  voice  with,  perhaps,  at  last,  complete  extinction 
of  it,  so  that  it  cannot  be  raised  above  a  whisper  ;  at  the  same  time  there  is 
usually  a  feeling  as  if  there  were  some  constant  cause  of  irritation  in  the  throat, 
attended  by  a  desire  to  cough  up  and  expectorate.  As  the  disease  advances,  the 
expectoration  becomes  more  and  more  puriform,  the  cough  increases,  the  patient 
emaciates,  is  affected  with  night-sweats,  and  at  last  sinks  from  what  is  called 
Laryngeal  Phthisis.  When  the  posterior  nares  and  the  neighbouring  parts  of 
the  pharynx  are  affected,  the  symptoms  are  not  so  severe,  though  they  may 
eventually  become  so  by  the  extension  of  the  disease  dovmwards. 

Diagnosis. — These  affections  are  very  frequently  mistaken  for  chronic  bron- 
chitis or  catarrhal  attacks.  From  the  first  they  may  be  distinguished  by  the 
absence  of  auscultatory  signs  in  the  chest ;  and  examination  of  the  pharynx 
w^ill  prevent  the  disease  from  being  confoimded  with  an  ordinary  catarrh.  This 
examination,  however,  requires  to  be  properly  made,  so  that  a  full  view  may  be 
gained  of  all  the  parts  engaged  in  the  morbid  action.  This  is  best  obtained  by 
means  of  the  laryngoscope,  as  already  described. 

Treatment. — The  treatment  of  the  various  chronic  inflammations  of  the 
mucous  membrane  of  the  pharynx  and  larynx  requii-es  to  be  conducted  by 
careful  regulation  of  the  general  health,  attention  to  climate,  avoidance  of 
exposure  to  cold,  and  attention  to  digestion ;  and  especially  by  the  local 
application  of  various  astrifigent  vegetable  and  metallic  solutions. 
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In  tlie  milder  forms  of  the  disease,  a  saturated  solution  of  tannin  or  glycerine, 
applied  by  means  of  a  camel's-haii'  brush  or  a  sponge-probang,  will  be  found 
useful.  In  many  cases  the  best  results  follow  the  inhalation  of  solutions  of 
tannin  or  sulphate  of  zinc  in  a  "  pulverised  "  form,  applied  by  means  of  the 
ordinary  spray-douche,  such  as  is  used  for  procuring  ansesthesia  by  the  local 
application  of  ether.  But  of  all  these  astringents  none  equals  in  value  the 
topical  application  of  a  solution  of  the  nitrate  of  silver,  which  may  almost  be 
looked  upon  as  specific  in  these  diseases. 

The  practice  of  treating  chronic  disease  of  the  larynx  by  the  application  of  a 
strong  solution  of  the  nitrate  of  silver  is  by  no  means  of  recent  origin.  Many 
years  ago  it  was  employed  by  Sir  C.  Bell ;  and  before  him  Bretonneau  applied 
the  solution  in  these  cases  by  means  of  a  sponge  attached  to  a  piece  of  whale- 
bone. Of  late  years  this  practice  has  been  brought  very  prominently  before 
the  profession  by  Trousseau,  and  by  the  American  Surgeons,  especially  Horace 
Green  and  J.  Warren. 

Of  the  great  value  of  this  treatment  in  laryngeal  disease  there  can  be  no 
doubt.  I  believe  it  to  be  almost  impossible  to  bring  deeply  seated  and  very 
chronic  inflammatory  or  ulcerative  affections  of  this  part  of  the  air-passages  to 
a  satisfactory  termination  by  any  other  means.  The  mode  of  application  that 
is  the  simplest  and  most  effectual,  consists  in  depressing  the  tongue  with  a 


Fig.  448.— Probang  for  applying  Nitrate  of  Silver  to  the  Larynx. 


proper  spatula,  and  then  passing  a  throat  sponge,  consisting  of  a  small  piece  ot 
this  material  firmly  attached  to  a  curved  whalebone  stick  (Fig.  448),  and 
saturated  with  a  solution  of  nitrate  of  silver,  down  to  the  parts  that  are  dis- 
eased, so  that  the  liquid  may  be  applied  to  the  whole  of  the  affected  surfaces. 
This  solution  should  vary  in  strength  from  half  a  drachm  to  a  drachm  of  the 
salt  to  an  ounce  of  distilled  water  ;  most  commonly,  the  latter  strength  ^dll  be 
most  useful.  This  plan  of  treatment  has  been  much  practised  of  late  years  in 
this  country,  and  with  considerable  success  in  a  large  number  of  cases.  Some 
of  its  advocates,  however,  not  content  with  curing  in  this  way  disease  that  is 
visibly  seated  in  the  throat,  state  that  the  morbid  action  extends  down^  the 
trachea  into  the  bronchi,  and  that  it  is  necessary  to  follow  it  in  these  situa- 
tions. They  accordingly  speak  of  passing  the  probang  between  and  beyond 
the  vocal  cords,  and  of  sponging  and  mopping  out  the  interior  of  the  larynx 
and  the  lower  parts  of  the  air-tube,  and  of  applying  the  caustic  solution  to 
them,  as  if  this  were  a  proceeding  that  could  be  adopted  vnth  as  little 
difficulty  as  passing  the  sponge  into  the  nares.  I  cannot  believe,  however,  that 
this  practice,  though  commonly  spoken  about  and  professedly  employed,  is 
ever  in  reality  carried  out.  Any  one  acquainted  mth  the  physiology  of  the 
larynx  knows  how  acutely  sensitive  it  is,  and  how  it  resists  the  introduction  of 
any  foreign  body  by  the  most  violent  spasmodic  fits  of  coughing,  in  its  normal 
state  ;  and  any  Surgeon  who  has  seen  the  effects  resulting  fi-oni  the  fair  and 
complete  inhalation  of  a  drop  or  two  of  solution  of  nitrate  of  silver  in  a  morbid 
and  irritable  condition  of  this  tube,  must  feel  sure  that  no  sponge  saturated 
with  a  solution  of  this  caustic  could  ever  have  been  thrust  down  between  and 
beyond  the  vocal  cords.  j    ^  •       f  + 1 

On  inquiring  into  the  evidence  on  which  is  founded  the  doctrine  ot  tlie 
passage  of  the  sponge-probang  tlirough  and  beyond  the  vocal  cords,  i  Have 
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faUed  to  discover  that  any  of  a  positive  character  exists  ;  and,  so  far  as  I  can 
gather  from  the  writings  of  its  supporters,  it  would  appear  that  the  reasons 
from  which  it  is  inferred  that  the  instrument  thus  passes  may  be  arranged 
under  tlie  following  heads  :-- 

1.  The  Sensations  of  the  Patient. 

2.  The  Sensations  of  the  Surgeon. 

3.  The  Analogy  afforded  by  the  Introduction  of  Tubes  for  the  purpose  of 
Artificial  Respiration,  and  by  the  Inhalation  of  Foreign  Bodies. 

These  difierent  conditions  we  must  examine  somewhat  in  detail. 

1.  Sensations  of  the  Patient.— The  exquisite  degree  of  sensibility  possessed 
by  the  larynx  need  not  be  dwelt  upon  here.  Porter,  ia  Ms  admirable 
work  On  the  Surgical  Pathology  of  the  Larynx  and  Trachea,  very  justly  says, 
"  It  (the  larynx)  is  placed  as  an  outwork  to  protect  the  important  organ 
of  respiration,  and  rejects  vehemently,  and  with  spasmodic  violence,  every 
substance  that  can  by  possibility  prove  offensive  or  injurious."  Many  years 
ago,  Magendie  showed  that  this  was  the  most  sensitive  part  of  the  respiratory 
tube ;  and  in  the  year  1843  I  published  in  the  Medical  Gazette  a  series  of 
experiments,  which  demonstrated  the  same  fact.  Since  then,  I  have  had 
repeated  opportunities  of  verifying  the  correctness  of  these  observations  iu 
the  human  subject  in  cases  of  cut-throat  and  aerial  fistula,  ia  which,  by  means 
of  probes  iatroduced  through  the  artificial  opening,  I  have  tested  the  extreme 
sensibility  of  the  larynx  as  compared  with  other  parts  of  the  air-passages,  and 
have  often  observed  the  spasmodic  irritation  and  great  distress  suffered  by  the 
patient  when  its  mucous  membrane  is  touched  from  within  ;  and  this,  even 
though  the  part  is  no  longer  subservient  to  the  purposes  of  respiration,  and 
the  sensation  of  asphyxia  is  not  experienced,  which,  would  otherwise  be 
induced,  and  which  would  greatly  aggravate  the  disease. 

If  a  long  bent  probe,  or  a  gum-elastic  catheter,  be  passed  over  the  back  of 
the  tongue,  two  classes  of  sensations  will  be  elicited,  according  to  the  part  that 
is  touched.  If  the  instrument  be  directed  down  the  pharynx,  and  alto- 
gether behind  the  larynx,  into  the  03Sophagus,  as  in  the  introduction  of 
the  stomach-pump  tube,  the  patient  will  experience  some  little  distress, 
which  is  easily  quieted.  The  face  will  become  slightly  congested,  and  the 
eyes,  perhaps,  somewhat  suffused,  with  a  disposition  to  cough,  a  slight 
feeling  of  choking,  and  some  constriction  about  the  chest.  All  these  sensa- 
tions, however,  are  transitory.  These  symptoms  may  be  termed  pharyn- 
geal. 

If,  on  the  other  hand,  the  probe  or  tube  be  bent  forwards,  so  as  to  touch 
the  lips  of  the  glottis,  and  more  particularly  if  an  attempt  be  made  to  push 
it  on  into  the  larjnix,  then  a  widely  different  train  of  symptoms  will  be 
induced.  The  patient  suffers  extreme  distress  and  anxiety ;  there  are  great 
sensation  of  constriction  about  the  chest  and  throat,  spasmodic  difficulty  in 
breathing,  and  an  inability  to  speak ;  the  countenance  becomes  much  con- 
gested and  livid  ;  the  eyes  protrude,  and  stream  with  tears  ;  he  stands  up, 
gropes  wildly  with  his  hands,  and  is  pacified  with  great  difficulty.  As  the 
attack  goes  off,  there  are  deep,  sobbing  inspirations,  and  catches  in  the 
breathing.  These  symptoms,  which  are  analogous  to  those  induced  by  the 
irritation  of  the  inside  of  the  larynx  through  an  aerial  fistula,  may  be  termed 
laryngeal. 

The  first  class  of  symptoms  is  produced  by  the  application  of  an  irritant  to 
the  mucous  membrane  of  the  pharynx  ;  the  second,  by  irritation  of  the  larj'nx; 
Their  severity  wiU,  in  a  great  measure,  depend  upon  the  nature  of  the  irritant 
applied.    They  will  necessarily  be  far  more  severe  when  a  sponge  soaked  in  a 
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Ccaustic  solution  is  thrust  down  the  throat,  than  when  a  smooth  and  unii-ritating 
gum-elastic  tabe  is  passed. 

Both  these  classes  of  symptoms  are  commonly  met  with  after  the  application 
of  the  throat-prohang.    When  the  pharyngeal  symptoms  occur,  there  can  be 
little  doubt  that  no  sponge  saturated  with  a  strong  solution  of  nitrate  of  silver 
has  penetrated  into  the  glottis.  But  is  not  the  case  different  when  the  lari/ncjeal 
symptoms  are  fully  developed  ?    Must  these  not,  when  existing  in  their  full 
intensity,  be  taken  as  evidence  of  the  rutroduction  of  the  sponge -probang 
throuc'h  the  glottis  ?   To  this  I  have  no  hesitation  ki  answering  in  the 
ne<^atrve.    I  have  repeatedly  brought  on  the  symptoms,  in  the  most  marked 
degree,  without  the  use  of  a  sponge  at  all,  or  the  introduction  of  any  solid 
body  into  the  larynx.    In  fact,  if  a  drop  of  a  strong  solution  of  the  nitrate 
of  silver  be  fairly  inspired  into  the  larynx,  the  most  intense  distress  and 
appearance  of  impending  asphyxia  will  be  induced.    I  once  saw  this  well 
exemplified  at  the  Hospital,  whilst  applying  a  strong  solution  of  nitrate  of 
sUver,  by  means  of  Lint  wrapped  round  a  probe,  to  a  syphilitic  ulcer  on  the 
soft  palate,  altogether  away  from  the  larynx  ;  a  drop  was  accidentally  inhaled, 
when  the  patient  was  suddenly  seized  with  one  of  the  most  intense  attacks  of 
laryngeal  spasm  that  I  have  ever  seen  ;  for  a  few  moments  she  appeared  to  be 
about^o  die  asphyxiated,  and  had  aU  the  laryngeal  symptoms  above  described 
fully  marked. 

Thus,  then,  we  may  conclude  that,  when  the  pharyngeal  symptoms  exist 
alone  the  sponge  cannot  have  passed  into  the  true  air-passages  ;  and  that  the 
laryngeal  symptoms,  however  intense  they  may  be,  afford  no  evidence  of  more 
than  the  inhalation  of  a  di'op  or  two  of  the  caustic  solution  into  the  glottis. 

2.  Sensations  of  the  Surgeon.— Thut  little  reUance  can  be  placed  on  the 
mere  sense  of  touch  in  many  explorations  of  the  mucous  canals,  is  well 
known  to  Surgeons.  It  often  happens,  for  instance,  that,  in  the  attempt  to 
relieve  retention  of  urine  from  enlarged  prostate,  the  catheter  is  supposed  to 
be  in  the  bladder,  when  it  has  only  reached  the  dilated  sinus  of  the  urethra  : 
so  also,  in  passing  a  bougie  up  the  rectum,  the  instrument  may  appear  to 
have  entered  the  sigmoid  flexure,  when,  in  reality,  it  has  curled  back  upon 
itself  Those  practitioners,  however,  who  beUeve  in  the  possibility  of  passmg 
the  sponge-probang  beyond  the  vocal  cords,  rely  much  on  the  sensations 
conununicated  by  its  passage  through  this  nan-ow  portion  of  the  larynx. 
Thev  say  that,  in  passing  the  instrument  to  the  proper  depth,  a  certain 
sense  of  obstruction  is  felt ;  against  this,  which  is  believed  to  be  seated  m 
the  vocal  cords,  the  sponge  is  fii-mly  pressed  for  a  moment,  when  the 
obstacle  yields,  and  the  instrument  passes  onwards  into  the  au-tubes.  Un 
the  withdrawal  of  the  probang,  the  same  feeling  of  consti-iction  is  experienced 
by  the  sponge  being  drawn  up  against  the  cords.  These  sensations  axe  un- 
doubtedly experienced.  I  have  many  times  felt  them  myself,  and,  had  i 
mdced  by  them  alone,  could  have  been  almost  certam  that  I  had  passed  the 
i^  trument  between  and  below  the  vocal  cords,  and  tliis  belief  woiUd  have 
TeenTt  engthened  by  the  circumstance  that  in  many  of  the  -stances  m 
wMch  this' constriction  was  felt  the  laryngeal  symptoms  --e  mani^^^^^^^^ 
I  soon  foimd,  however,  that  this  was  by  no  means  uniformly  the  case,  our 

not  u;ifre,uent{y  happened  that  the 
induced  ;  and^that  co^);-^^^^^       iryT^t'e "li- ^^^^^  -^^^^ 
not  havfw  Iravers^^^^^  by  tU  caustic'spoBge.    Since,  ^^'^'J^^^^l'^^^^^^ 
tion  was  often  experienced  in  the  ^^^^^^  ^^Lt^ 

oesophagus  and  stomach,  it  was  clear  that  it  could  na^-  b 
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their  progress  tlu-ougli  the  larynx  ;  and  I  was  led  to  conclude  that  it  was 
occasioned  by  the  passage  of  the  instrument  through  that  narrowed  portion 
of  the  end  of  the  pharynx,  or  the  beginning  of  the  oesophagus,  where  the 
cartilages  of  the  laiynx,  projecting  backwards,  give  rise  to  a  certain  amount 
of  constriction,  compressing  the  gullet,  as  it  were,  against  the  spine.  Here 
the  instrument  meets  with  some  obstruction,  which  is  partly  mechanical  and 
partly  occasioned  by  spasm  of  the  constrictors  of  the  j)harynx  ;  on  this  being 
overcome,  it  passes  on  ^vith.  a  sudden  slip,  agaiu  to  meet  with  a  degree  of 
constriction  on  being  withdi'awn. 

In  numerous  experiments  on  this  point  which  I  have  made  on  the  dead 
body,  I  have  very  frequently  found  that  the  instrument  had  passed  into  the 
oesophagus,  when,  from  the  sensation  it  gave,  those  who  had  introduced  it 
felt  confident  that  it  had  entered  the  air-passages.  In  fact,  the  shape  of  the 
sponge-probang,  as  it  is  always  sold  (Fig.  448),  is  such  that  it  cannot  be 
made  to  enter  the  larynx,  and  to  pass  beyond  the  vocal  cords  in  the  dead 
body,  by  means  of  those  manipulations  which  are  alone  admissible  in  the 
living  patient,  and  without  the  employment  of  a  considerable  degree  of  force. 
A  probang  with  a  short  curve,  such  as  those  that  are  uniformly  employed,  has 
a  natural  tendency  to  take  the  direct  passage,  as  it  were,  clown  the  oesophagus, 
instead  of  turning  forwards  to  enter  the  larynx.  When  the  curve  is  much 
increased,  as  iu  an  ordinary  catheter,  the  sponge  may,  duruig  life,  be  passed 
between  the  lips  of  the  glottis  ;  but  it  cannot  even  then  be  made  to  pass 
between  and  below  the  vocal  cords,  in  consequence  of  the  curve  being  too 
large  to  be  admitted  into  the  diameter  of  the  trachea.  The  evidence  of  the 
New  York  Academy  Commission  fully  warrants  this  statement  ;  for  the 
reporters  remark  that,  notwithstanding  the  most  persevering  efforts  with 
the  whalebone  slightly  bent,  as  used  by  Green,  and-  with  patients  who 
quietly  submitted  to  the  test  of  experiment,  the  results  were  entirely 
negative.  In  no  instance  did  it  enter  the  trachea.  In  two  instances,  with 
the  whalebone  curved  like  a  common  catheter,  the-  sponge  was  thought  to 
have  entered  the  larynx  ;  but  with  repeated  attempts  it  could  not  be 
forced  between  the  vocal  cords,  and  the  suffocation  was  so  great  that  it  was 
necessary  to  withdraw  the  instrument. 

The  fallacy  of  the  sensations  of  the  Surgeon  is  well  illustrated  in  the 
folloAving  extract  from  the  report  of  the  Commission  of  the  New  York 
Academy  : — "  We  witnessed  in  cases  11  and  21  the  fallacy  of  Dr.  Green's 
opinion  as  to  the  success  of  his  experiment,  though  based  on  so  large  an 
experience.  In  both  iustances,  whilst  positive  that  he  had  successfully  passed 
the  instrument  (an  elastic  tube)  into  the  trachea,  the  patient  vomited  through 
the  tube,  and  thus  demonstrated  his  error." 

From  these  observations,  then,  I  would  conclude  that  the  sensations  of  the 
Surgeon  afford  no  reliable  evidence  as  to  the  course  taken  by  the  instrument. 

3.  Analogy  afforded  hj  the  Introduction  of  Tubes  for  the  purpose  of  Artificial 
Respiration,  and  by  the  occasional  Inhalation  of  Foreigri  Bodies. — Does  any  such 
analogy  really  exist  ?  I  think  not.  It  seems  to  me  that  so  very  different  a 
degree  of  irritation  would  be  set  up  by  the  introduction  of  a  smooth,  well-oiled 
tube  of  small  calibre,  through  which  the  patient  can  breathe,  and  from  which 
consequently  there  is  no  risk  of  suffocation,  from  that  produced  by  the  passage  of 
a  caustic  sponge,  which  not  only  would  stimulate  the  part  violently,  but  would 
necessarily  induce  temporary  asphyxia  by  mechanically  blocking  up  the  air- 
passage,  that  no  analogy  can  be  drawn  from  the  one  case  to  the  other.  To  do 
so,  seems  about  as  reasonable  as  to  infer  that,  becaiise  a  gum-elastic  or  silver 
catheter  may  be  passed  along  the  urethra,  therefore  a  whalebone  rod,  tipped 
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with  a  sponge  soaked  in  a  caustic  liquid,  might  also  be  introduced  into 
the  bladder. 

With  regard  to  the  introduction  of  foreign  bodies  into  the  larynx,  it  appears 
to  me  that  there  is  no  analogy  whatever  between  this  accident  and  the  passage 
of  the  caustic  sponge.  In  the  one  case,  the  parts  are  taken  by  surprise ;  the  foreign 
body  being  accidentally  sucked  into  the  chest  by  a  rush  of  air,  during,  inspi- 
ration, through  an  open  glottis.  In  the  other  case,  the  patient  is  prepared  for 
what  is  about  to  take  place,  involuntarily  and  instinctively  resists,  and,  holding 
his  breath,  keeps  the  glottis  closed. 

But,  setting  aside  this  question  of  analogy,  which  is  of  little  moment,  is 
the  introduction  of  tubes,  even  into  the  larynx,  so  very  easy  and  simple  and 
certain  a  procedure  as  some  writers  seem  to  suppose  it  to  be  ?  On  the  dead 
body,  undoubtedly  notliing  is  easier  than  to  pass  a  catheter  into  the  larynx, 
and  down  into  either  bronchus  ;  but  is  it  so  ia  the  living  ?  That  excellent 
Surgeon,  Porter  of  Dublin,  when  spealdng  of  the  introduction  of  Desault's 
tubes  through  the  rima  glottidis,  in  cases  of  cut-throat,  says  :  "Awkward 
and  reiterated  attempts  produce  inconceivable  distress  ;  and,  even  when  per- 
formed with  the  utmost  dexterity,  it  must  unavoidably  excite  cough  and 
restlessness."  And  again :  "  Every  time  the  instrument  touches  the  larynx, 
the  patient  becomes  anxious  and  restless  ;  he  tosses  himself  about,  and  coughs 
convulsively ;  and  each  motion,  whilst  it  increases  his  own  distress,  renders 

the  performance  of  the  operation  more  difficult   Can  such  a  patient 

endure  the  irritation  that  a  few  moments'  unsuccessful  poking  at  the  rima 
glottidis  will  inevitably  occasion?"  The  truth  of  these  remarks  must  be 
acquiesced  in  by  every  Surgeon  who  has  ever  attempted  the  operation  there 
described. 

On  this  point,  the  evidence  of  the  New  York  Academy  Commission  is 
peculiarly  valuable.  That  Commission,  in  its  iaquiry,  employed  two  tubes, 
of  the  size  of  No.  10  catheter  :  one,  selected  by  Green,  was  slightly  bent  at 
its  extremity,  and  was  one  of  the  kind  employed  by  him  in  his  practice. 
The  other  consisted  of  a  catheter,  with  a  wire  stilette,  bent  with  a  curve,  the 
segment  of  a  circle  six  inches  in  diameter.  This  tube  does  not  appear  to 
be  used  in  practice,  but  was  employed  for  the  purpose  of  comparison.  The 
result  of  the  experiments  with  these  tubes  was,  that  Green  (who  was  the 
only  one  that  employed  it)  failed  in  passing  the  tube  \^'ith  the  small  curve  in 
thirty-five  out  of  thirty-eight  trials,  or  in  about  ninety-two  per  cent,  of  the 
cases  ;  and  that  the  tube  with  the  large  curve  was  passed  in  eight  cases  out  of 
thirteen ;  whUst  the  sponge-probang  failed  in  every  case  (eighteen)  in  which 
it  was  tried. 

"  From  these  experiments  it  would  appear  that  the  instrument  best  adapted 
to  succeed  in  catheterism  of  the  air-passages  is  the  tube  having  a  large  cirrve  ; 
whilst  the  least  adapted  to  enter  the  trachea  is  the  sponge-probang." 

In  the  course  of  these  experiments  a  point  of  much  interest  was  elicited  by 
the  Commission, — viz.,  that  a  patient  might  blow  out  a  lighted  candle,  or 
collapse  and  inflate  a  bladder  attached  to  its  fi'ee  extremity,  through  the  tube, 
even  though  it  had  never  entered  the  trachea,  but  had  been  purposely  passed 
into  the  oesophagus.  This  observation  I  have  more  than  once  confirmed  at  the 
Hospital  in  the  treatment  of  stricture  of  the  ossophagus  :  for,  on  introducing  a 
catheter  through  the  stricture,  air  is  sometimes  sucked  into  the  stomach,  and 
then  expelled  through  the  catheter  with  sufficient  force  to  blow  out  a  lighted 
candle,  by  the  action  of  the  abdominal  muscles  alone. 

On  this  third  point,  then,  I  think  we  are  warranted  in  the  conclusions,  that 
there  is  not  sufficient  analogy  between  the  introduction  of  the  sponge-probang 
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and  that  of  a  catheter  tube  into  the  larynx,  to  lead  iis  to  suppose  the  passage  of 
the  former  instniment  possible,  because  that  of  the  latter  is  occasionally  prac- 
ticable ;  that  the  introduction  even  of  a  tube  of  the  same  shape  as  the  sponge- 
probang  is  an  operation  of  extreme  difficulty,  failing  in  far  the  greater  proportion 
of  cases  in  which  it  has  been  attempted ;  and  that  the  introduction  of  foreign 
bodies  into  the  larynx  is  effected  imder  totally  different  conditions  from  that  in 
which  the  sponge  is  attempted  to  be  passed. 

Finally,  I  think  that  we  are  fully  justified  in  adopting  the  conclusion  of  the 
Commission  of  the  New  York  Academy,  that  there  is  no  reliable  evidence  that 
the  sponge-probang  has  ever  been  passed  through  and  beyond  the  vocal  cords. 

Irihalation  of  the  nitrate  of  silver  in  poivder  is  most  conveniently  done  by 
mixing  it,  in  proper  proportions,  vnth.  some  innocuous  impalpable  powder,  such 
as  ground  and  dried  sugar.  The  strength  may  vary,  from  one  part  of  the 
nitrate  of  silver  to  twelve,  sixteen,  or  twenty  of  the  sugar.  A  small  quantity 
of  the  powder  so  prepai-ed  should  be  put  into  the  end  of  a  thick  glass  tube, 
which  has  been  bent  nearly  at  right  angles,  about  one  inch  from  its  extremity. 
The  Surgeon,  placing  his  finger  over  the  orifice  of  the  straight  part  of  the  tube, 
carries  the  bent  end  behind  the  tongue,  over  the  epiglottis  ;  he  then  directs  the 
patient  to  make  a  sudden  inspiration,  and  at  the  moment  of  his  doing  so  takes 
away  his  thimib,  so  as  to  allow  the  powder  to  be  drawn  out  of  the  tube  and 
into  the  air-passages  along  with  the  current  of  inspired  air.  In  this  way  the 
nitrate  of  silver  may,  in  some  cases,  be  very  conveniently  applied  to  the  whole 
of  the  affected  mucous  surfaces  without  the  irritation  produced  by  the  friction 
of  the  sponge. 

Injection  of  the  sohdion  of  nitrate  of  silver  may  easily  be  done  by  means  of 
the  instrument  that  is  here  delineated  (Fig.  449),  and  which  I  have  had  con- 


structed for  this  purpose.  It  consists  of  a  silver  tube,  perforated  at  the  end, 
and  having  a  small  piston  moving  in  it  with  a  sponge  attached  to  its  lower 
surface.  The  instrument  is  charged  by  dipping  the  end  in  the  solution,  and 
then  drawing  back  the  piston-rod.  It  is  then  passed  into  the  pharynx,  or 
between  the  lips  of  the  glottis,  and  the  fluid  is  injected  into  the  air-passages  or 
upon  the  inflamed  surfaces  in  a  number  of  fine  streams,  by  piishing  down  the 
piston  and  compressing  the  sponge.  By  means  of  this  laryngeal  syringe  the 
nitrate  of  silver  can  be  applied  to  any  part  of  the  pharynx,  without  irritating 
the  tender  mucous  membrane  by  the  contact  of  a  rough  body  ;  and,  by  apply- 
ing its  nozzle  to  or  between  the  lips  of  the  glottis,  the  fliud  may  be  readily 
thrown  down  into  the  interior  of  the  larynx  with  the  greatest  certainty  and 
ease.  In  those  cases  in  which  it  is  wished  to  apply  the  solution  of  the  nitrate 
of  silver  to  the  air-passages,  I  greatly  prefer  using  this  simple  instrument  to  the 
ordinary  sponge,  the  mere  pressure  of  which  upon  a  tender  mucous  surface 
may  be  a  source  of  irritation.  When  the  mucous  membrane  behind  the  velum, 
or  that  of  the  posterior  nares,  is  affected,  the  solution  may  readily  be  applied  to 
these  parts  by  turning  the  end  of  the  instmiment  upwards,  and  then  injecting 
it  directly  on  to  the  affected  surfaces. 

In  whatever  way  the  caustic  is  used,  its  application  should  be  repeated  about 
every  second  or  third  day,  in  order  to  insure  its  full  effects.  In  some  instances, 
however,  advantages  may  be  obtained  by  using  it  every  day  ;  in  others,  again, 
a  longer  interval  is  required  than  that  just  .=itated. 

c  c  2 
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Results  of  Chrokic  LAKYNoms.-In  the  more  advanced  forms  of  chronic 
KESULTS  oi'  ^iiKUJNiL-  oreolar  tissue  hecomes  infiltrated  with 

disease  of  the  larynx,  the  ^^^^JXI,,,,,,^,,  swollen,  congested, and 
Plastic  Depos^ts.    The  at  some  parts,  and  deep  nlcera- 

iilcerated  in  patches  ^^^f:\l^:2r^J,\^i.,.  becomes  iiregular,  and 
tion  takes  place  °*^2/%i,ese  morbid  appearances  are  not  confined  to 
loses  Its  naW  moot^^-  ^^^^.^.^^  ^^^^ 

any  one  part  of  the  ^J  J^' lane  of  mucous  membrane  covering  the  arytenoid 
*  l^lfZtrlor  par^^^^  thyroid  cartilages  especiaUy -becomes  involved. 
Thl  ^ott  s^  «  thickened  and  rigid,  and  the  rima  glottidis  is  narrowed. 
SeXarvn-al  mucous  membrane  becomes  implicated,  respiration  is  croupy, 
The  pliaryn  e  ^g^^^tition  difficult,  and  there  is  abundant  muco- 

expectoS,  and  wasting  of  the  body.  These  diseases  are  often  of  a 
^"^i^l  origin,  and,'after  continuing  for  some  length  of  time,  -e  to 
Tarsen  ss  cough,  shortness  of  breath,  a  pale,  pasty,  and  edematous  look  about 
ie  Lee  with  sikused  eyes  and  constant  difficulty  in  breathing.  In  these 
rlci^^stances  there  is  a  constant  tendency  to  acute  inflammation  supervening 
orie  cW  1^^^^^^      clisease  ;  and  the  affection  commonly  proves  fatal  by 

advanced  forms  01^^^  ^^^^         expectoration  of  large 

local  of  the  ^^^^^^^^  streaked  with  blood,  and  occa^ionaUy 

ciuantit  es  of  fetid  P™^JP  '  ^^i^tegrated  cartUage.  In  many  cases 
containing  masses  of  the  J^^^^^^  ^^^^^  j^rit.tion  and  distress  open 

Abscesses  form  outside  the  t^^^' ^^^^^^^^  ^th  to  such  an  extent,  as 

externaUy  ;  and  not  -^^^^'^'^J^^  '^Zn  of  the  tissues  of  the  anterior 
to  imdermme  and  ^^JT J^^y  t^^^^^^^^^  necrosed  patches  of  cartilage, 

re^gi"  a~i:  W  which  bubbles  of  air  escape  during 

respiration.  .  diseases  of  the  larynx,  the 

Trpnfmpnt — In  the  treatment  01  tnese  muxc  ooyv,  t4.  t,„-„i^ 

dararpStion  of  nitrate  o^^^^^^^^^ 

befreelyapphedto  or  fl'f±2  lTmZ  esv.d.]lj  that  loose  and  fila- 
glottis,  within  the  hps  of  ^^l^gj^^^^^^^  the  Void  cartilage,  and 

more  particularly  m  those  cases  m  tpmnpriture  not  allowed  to 

character  ;  the  patient  being  kept  m  a  -g:;^!^^^*^^^^^ 
exert  Ms  voice,  and  avoiding  7°^;;jJ°^;,e  acrompanied  by  ulcera^ 

and  otherwise  apparently  incurable  l^^J^S^^^^^'^^l^^^^^  loss  or  modifi- 

tion  of  the  mucous  membrane,  ^^^-^^  ^^J^X^^^^^^  laiyngeal 

tion  being  performed  here,  not  for  the  leliei  oi  ':^'y  °  ngnhyxia,  but  witii 
the  view  of  rescuing  the  patient  from  impending  disease, 
the  object  of  aiding  other  curative  means  m  an      ™  and  is 

This  suggestion  appears  to  be  founded  on  sound  P^  from  clironic 

of  peculiar  importance  when  we  consider  that  P^tiems  ^^^^^^ 
laryngeal  disease  are  never  safe  from  the  sudden  superv 
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glottidis.  Whenever  acute  inflammation  supervenes  in  these  cases,  with  a 
tendency  to  oedema  about  the  glottis,  the  patient  should  be  narrowly  watched, 
as  he  may  readily  be  carried  off  by  the  sudden  swelling  of  the  lipa  of  the 
rima,  or  by  the  sujjervention  of  spasm.  In  cases  of  tliis  Icind,  the  air-passages 
may  require  to  be  opened  to  allow  respiration  to  be  carried  on  ;  and  tliis  opera- 
tion must  not  be  delayed  untU  such  time  as  the  patient  falls  into  an  asphyxial 
condition. 

Nervous  Affections  of  the  Larynx  occur  both  in  children  and  in 
adults.  In  children,  the  affection,  commonly  called  Spasmodic  Croup,  comes  on 
suddenly  and  runs  its  coui-se  with  great  rapidity.  The  child  is  seized,  often 
-vvithout  previous  warning,  with  difficulty  in  breathing,  iises  violent  efforts  to 
inspire,  becomes  black  in  the  face  and  convulsed,  and  may  die  before  anything 
can  be  done  for  his  relief.  In  other  instances  he  gapes  and  gasps  a  few  times, 
and  eventually  recovers  himseK  with  a  long  deep-drawn  whooping  inspira- 
tion. In  cases  of  this  kind,  the  Treatment  at  the  time  of  the  fits  consists  in 
dashing  cold  water  in  the  face,  in  exposing  the  body  to  a  current  of  cold 
air,  and  iji  using  friction  to  the  extremities.  If  asphyxia  occur,  artificial  respi- 
ration must  be  kept  up  either  through  an  opening  made  in  the  windpipe  or  by 
the-mouth. 

In  the  adidt,  these  spasmodic  affections  of  the  larynx  may  come  on  either 
from  pure  hysteria,  or  from  irritation  of  the  laryngeal  nerves  by  the  j)ressure  of 
tumours  or  aneurisms  upon  them.  In  other  instances  they  arise  from  the 
presence  of  some  local  inflammatory  mischief  about  the  glottis.  In  the 
hysterical  form  of  the  affection  the  ordinary  remedies  for  hysteria,  together 
with  cold  douches,  will  be  of  essential  service.  In  some  cases,  however,  the 
obstruction  to  respiration  is  so  great,  that  the  Surgeon  may  almost  think  it 
necessary  to  have  recourse  to  operation.  When  the  disease  arises  from  irritation 
to  the  trunks  of  the  nerves,  such  a  procediire  is  seldom  justifiable,  as  the 
occasioning  cause  is  usually  in  itself  of  a  fatal  character. 

Tumours  or  Polypi  occasionally  form  in  the  larynx.  They  are  commonly 
granular,  or  small  cauMower-looking  bodies,  though  they  occasionally  attain 
the  size  of  a  hazel-nut.  In  structure  they  are  usually 
epithelial,  occasionally  fibrous,  and  eventually  may 
become  cancroid  (Fig.  450).  They  necessarily  pro- 
duce aphonia,  interfere  with  respiration,  and  at  last 
may  give  rise  to  asphyxia  by  obstructing  the  cavity 
of  the  larynx. 

These  tumours,  which  formerly  could  neither  be 
recognised  with  certainty  during  life,  nor  treated 
effectually,  have  often  of  late  not  only  had  their 
existence  demonstrated  by  means  of  the  laiyngo- 
scope,  hut  have  been  removed  by  Walker  of  Peter- 
borough, Gibb,  G.  Johnson,  and  others,  in  this 
country,  and  by  Moura-Bourouillou  in  Paris.  Gibb,  Fig.  450.— Epithelioma  in 
in  cases  of  this  Idnd,  has  succeeded  in  passing  a  Larynx, 
loop  of  silver  wire  round  the  bases  of  two  such  growths,  lying  just  within 
the  true  vocal  cords,  and  then  detaching  them  by  drawing  the  wires 
through  a  steel  cannula,  and  so  tightening  the  loop.  Tliis  ingenious 
operation  has  been  performed  several  times  with  the  aid  of  the  laryngoscope. 
In  some  instances,  the  crico-thyroid  membrane  has  been  opened,  the  thyroid 
cartilage  sUt  up,  and  the  growth  thus  extracted  by  what  appears  to  be 
and  is  a  fonnidable  operation,  but  wliich  has  hitiicrto  heen  attended  by 
successful  results. 
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OPERATIONS  ON  THE  AIR-PASSAGES  AND  CHEST. 

LARYNGOTOMY  AND  TRACHEOTOMY. 

The  windpipe  may  eitlier  require  to  be  opened  to  allow  of  the  formation  of  a 
temporary  breathing  aperture,  in  consequence  of  the  obstruction  of  the  larynx 
by  causes  that  are  speedHy  removable  ;  or  it  may  be  necessary  to  establish  a 
permanent  opening  in  the  air-passages  in  those  foi-ms  of  cliromc  laryngeal 
disease,  in  which  the  obstruction  depends  upon  organic  alterations  ot  structure 
which  are  not  remediable.  ^.■ 

Among  the  conditions  requiring  temporary  aperture,  may  be  mentioned  au 
acute  inflammatory  affections  of  the  larynx  that  give  rise  to  obstructive  cedema 
of  the  glottis  ;  also  ti-aumatic  conditions,  such  as  the  impaction  of  ~s 
food  in  the  guilet,  inducing  asphyxia,  and  not  capable  of  being  immediately 
loved  ;  scflds  of  the  rima  glottidis  ;  the  presence  o^^T^.e  t^o^T^^ 
air-passages  ;  and  cedema  of  the  glottis  from  wounds  of  the  thyro-hyoid 

membrane.  ,      .  ;„  ocrr^nm'anv 

The  estabUsliment  of  ^permanent  aperture      the  ^^^fP^^^^g^;  J.^^^'^^^^^ 
required  in  chronic  diseases  of  the  larynx,  attended  by  '^'^''''^^'^'^I^^IZ. 
mLbrane,by  abscess,  or  by  necrosis  of  the  ^t^f^Ses^-  fe^.^J  ^^^^^^^^ 
conditions  as  do  not  admit  of  removal  ;  so  also,  m  polypi  of  the  larjTix, 
nermanent  opening  below  the  obstructed  point  may  be  required. 
^  Zln^    the  Windpipe  in  Croup  and  Diphtheria. -T^e  question  as  to 
whS  L  windpipe  should  be  opened  in  cases  of  Group  has  ^-n  much 
cussed    Were  croup  merely  a  disease  of  the  larynx,  and  did  death  m  it  result 
from  simple  laryngeal  obsLction,  it  would  doubtless  be  proper  to  perf  rm 
fhro^Son.    B^t  in  croup  there  are  two  distinct  -urces  of  ^^-^^^"f 
aris4  from  asphyxia  dependent  on  -^-^^  — 
plastic  deposits,  and  spasm;  and  2,  that  which  is  aue  to  t 
Lflammatory  action  below  the  larynx  into  the  bronchi  and  lungs.  ^ 
tacrimy  we  can  doubtless  remove  so  much  of  the  danger  as  arises  from 
irtrXal  obstruction,  but  we  cannot  remove  that  which  is  dependent  on 
t  oTn  con  omitant  bl-oncho-pneumonia.    In  this  respect  tl-  proprie^J^of 

performing  tracheotomy  in  the  croup  of  children^  <iifff-/^--t  /ar^S^^^^^ 
expedienc;  of  having  recourse  to  the  same  operation  m  the  ^<^^'^^^^^^f^l^^ 
aS  in  which  the  lungs  are  rarely  implicated  to  a  serious  extent  In  fect^ 
the  auestil  as  to  the  performance  of  tracheotomy  in  the  croup  of  children 
ml^r  aTsW  by  tl  amount  of  laryngeal  asphyxia  and  th-xteiit^ 
plionary  impHcation.  If  the  child  be  in  danger  o  ^'^J'^^^^^Zy 
nlicated  laryngeal  inflammjition,  obstruction,  and  spasm,  ^^"^^^y^f'f^J^r 
tT:l^:ii^^^^  it  from  tHs  ^^^^^^^J^X^^ 
operation  ;  but,  if  extensive  ^^^^Tr  ^n^ri^^Tacti^  d  serious 
^^U  be  worse  than  useless,  and  should  on  no  ^  '^f  ^^^^^  children 

objection  to  the  performance  of  tracheotomy  m  the  croup  <^J^^ 
is,\hat  it  is  by  no  means  an  easy  operation  or  one  devou    f  J-f '^^^^  ^ 
If  chloroform  be  not  given,  the  the  mndpipe. 

materially  embarrass  the  Sm-geon  in  Ins  attempts  at  opemng  i  i 
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But  even  if  chloroform  be  administered,  which  should  always  be  done  wlien 
practicable,  and  this  soiu'ce  of  difficulty  removed,  there  is,  unless  care  be  taken, 
no  little  danger  of  hcemorrhage  ;  and  I  have  heard  of  several  cases  in  which 
this  has  occurred  to  a  fatal  extent.  Although,  therefore,  as  a  general  rule,  I 
fully  agree  witl^  Porter  in  reprobating  this  in  ordinary  cases  of  croup,  yet  cases 
cire  doubtless  occasionally  met  with,  in  which  the  disease  is  so  clearly  limited 
to  the  liu-ynx — the  respiration  being  free  throughout  the  lungs  and  bronchi — 
that  the  Siu'geon  may  feel  himself  justified  in  endeavoiuing  to  save  the  little 
patient,  struggling  against  overpowering  asphyxia,  by  opening  the  windpipe. 
In  several  such  cases,  to  wliich  I  have  been  called  by  other  practitioners,  and 
which  were  apparently  most  favourable  to  the  operation,  I  have  considered 
myself  justified  in  doing  tliis,  though  rarely  with  ultimate  success.  I  believe 
that  the  general  experience  of  British  Surgeons  is  unfavourable  to  it.  On  the 
other  hand  the  French  Siu'geons,  and  more  particularly  Trousseau,  are  strenuous 
advocates  for  the  performance  of  tracheotomy  in  croup,  and  the  operation  is 
accordingly  far  more  extensively  practised  in  France  than  in  this  country. 
But  even  in  Paris  it  is  not  a  very  successful  procedure  ;  thus  it  appears  that, 
at  the  Hospital  for  Sick  Children  in  that  city,  the  operation  was  performed  in 
215  cases  in  five  years,  and  that  of  these  only  47  were  cured.  Unless  we 
assume  that  the  disease,  as  occurring  in  Paris,  is  different  from  the  form  of 
croup  we  meet  with  here,  it  may  fairly  be  doubted  whether  an  operation 
which  is  in  itself  dangerous  could  be  necessary  in  many  of  these  in- 
stances, and  whether  a  large  proportion  of  the  children  might  not  have 
recovered  under  ordinary  medical  treatment  and  without  having  recourse  to 
operation. 

In  Diphtheria,  as  in  croup,  there  are  several  sources  of  danger.  There  is  not 
only  peril  from  the  obstruction  of  the  pharynx  and  larynx,  by  inflammation 
and  the  accunmlation  of  exudation-matter,  to  such  an  extent  as  to  induce 
asphyxia,  but  there  is  also  liability  to  pulmonary  inflammation  and  congestion, 
blood-poisoning,  and  exhaustion  of  the  system.  In  diphtheria,  as  in  croup, 
tracheotomy  may  be  performed  when  the  patient  is  in  imminent  danger  of 
death  from  laryngeal  obstruction  ;  and  by  it  the  fatal  event  may  be  warded  off 
so  far  as  it  arises  from  this  cause,  and  time  be  thus  afforded  for  proper  treat- 
ment. Even  though  the  relief  afforded  by  tracheotomy  be  only  temporary  in 
the  majority  of  cases,  and  the  patients  generally  eventually  die  of  the  con- 
stitutional symptoms,  yet  it  is  obviously  proper  in  cases  still  uncomplicated, 
and  where  the  danger  of  death  from  laryngeal  asphyxia  is  imminent,  that  the 
Surgeon  should  rescue  the  patient  from  its  instant  peril,  and  give  him  his  only 
chance  of  prolonging  or  of  preserving  life,  by  opening  the  windpipe,— the 
trachea  in  children,  the  larynx  in  adults,  being  most  suitable  for  operation. 
It  has  been  very  justly  observed  by  Sir  W.  Jenner  that,  by  opening  the  wind- 
pipe in  these  cases,  we  save  the  patient  from  so  terrible  'a  death  as  that  by 
asphyxia  ;  and,  even  if  life  be  ultimately  extinguished  by  the  disease,  temporary 
ea.se  will  have  been  aftbrded  the  patient,  and  death  will  occm-  in  a  less  dis- 
tressing manner  ;  and  that,  if  only  one  life  in  a  hundred  could  in  this  way  be 
saved,  we  should  be  justified  in  having  recourse  to  the  operation. 

The  prospect  of  saving  life  after  opening  the  windpipe  in  cases  of  diphthe- 
ritic asphyxia  will  greatly  depend  upon  the  age  of  the  patient.  Under  two  or 
even  three  years  of  age,  recovery  is  extremely  rare  ;  as  age  advances,  the  chance 
of  life  proportionately  increases,  and  in  adults  the  prospect  of  recovery  is  con- 
siderable. In  many  cases  the  patient  will  get  great  temporary  benefit  from 
the  operation,  and  will  appear  to  be  doing  well  for  several  days,  perhaps  for 
eight,  ten,  or  fourteen  ;  and  then  to  the  great  disappointment  of  the  Surgeon 
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he  wiU  die,  not  from  the  effects  of  the  operation,  hut  from  hlood-poisoning  or 
from  the  extension  of  the  disease  to  the  hroncH  and  kmgs. 

Al'ter  operations  of  tracheotomy  in  croup  and  diphtheria,  it  is  a  question 
how  long  the  tuhe  should  he  left  in.  As  a  general  rule,  I  think  from  three  to 
four  days  are  sufficient,  care  heing  taken  to  cleanse  it  thoroughly  during  this 
period.  After  withdrawal,  respii'ation  will  in  a  great  measure  he  carried  on 
through  the  aperture,  which  wiU  hut  graduaUy  close.  ^  Should  this  prove  in- 
sufficient the  tuhe  may  always  he  inserted  again.  Occasionally  false  membranes 
are  expelled,  or  may  he  withdrawn  from  the  opening  in  the  windpipe  ;  and 
through  it  the  interior  of  the  larynx  may  he  sponged  out  with  eolution.  of 
nitrate  of  silver,  if  thought  desirable. 

Necessity  for  Promptitude. — "When  it  has  been  determined  to  open  the 
windiDipe  for  acute  disease,  more  especially  supervening  on  chronic  laryngitis, 
the  less  delay  there  is  in  having  recourse  to  operation,  the  better  ;  as  the 
patient  may  at  any  moment  be  seized  with  laryngeal  spasm,  and  be  carried  off. 
The  operation  ought  always,  however,  to  be  completed,  even  though  the  patient 
have  apparently  expired  before  the  windpipe  has  been  opened  ;  for  resuscitation 
may,  even  in  these  extreme  cases,  be  effected  by  artificial  respiration.  When 
life  hangs  on  so  slender  a  thread  as  it  does  in  urgent  cases  of  laryngeal  obstruc- 
tion, the  first  touch  of  the  knife  may  cause  a  spasmodic  seizure  that  may  give 
rise 'to  apparent  death.     It  has  twice  happened  to  me  to  operate  under 
such  circumstances,  and  in  both  cases  to  be  forttmate  enough  to  save  the 
patient's  life.    In  one  case  to  which  I  was  called  some  years  ago  by  my  friend 
Mr.  E.  Baker,  the  patient,  an  elderly  woman,  was  apparently  dying  from  the 
supervention  of  acute  upon  chronic  laryngeal  disease.    I  lost  no  time  in 
making  an  incision  into  the  crico-thyroid  membrane,  but  at  the  first  touch  of 
the  knife  she  sank  back,  apparently  dead.    I  immediately  completed  the  opera- 
tion, and  introduced  a  large  silver  tube,  through  which  the  lungs  were  inflated  ; 
in  the  course  of  a  few  minutes,  the  action  of  the  heart  recommenced,  and  the 
patient  eventuaUy  recovered.    She  has  never,  however,  been  able  to  breathe 
without  the  sHver  tube,  which  she  wears  in  her  windpipe  up  to  the  present 
tune.    In  another  case  to  which  I  was  hastily  summoned  by  my  friend 
Mr.  Tweed,  I  found  the  patient,  a  young  woman,  in  the  last  stage  of  asphyxia 
from  acute  disease  of  the  larynx.    I  immediately  proceeded  to  operate,  with 
the  assistance  of  my  then  house-surgeon,  now  the  Professor  of  Surgeiy  at 
Glasgow,  Mr.  Lister.    As  the  patient's  neck  was  short  and  thick,  and  the  vems 
excessively  turgid,  there  was  profuse  haemorrhage  on  the  first  incisions  being 
made  ;  while  we  were  waiting  a  minute  or  two  tmtil  this  would  cease  before 
openiiig  the  windpipe,  the  patient  feU  back  and  apparently  expired.    I  lost  no 
time  in  plunging  the  scalpel  into  the  crico-thyroid  membrane,  and  cutting 
down  through  the  cricoid  cartUage,  so  as  to  make  a  free  aperture  onto  the  air- 
passages.    On  endeavourmg  to  set  up  artificial  respii'ation,  I  found  the  chest 
clogged  with  inspissated  mucus,  which  prevented  the  entrance  of  air  into  the 
lungs  ;  the  life  of  a  feUow-creature  being  at  stake,  and  dependent  on  the 
immediate  and  full  establishment  of  artificial  respiration,  I  felt  that  there  was 
only  one  tiling  to  be  done— to  empty  the  chest  of  the  matters  loading  it,  and 
that  this  must  be  done  instantaneously.    I  accordingly  applied  my  lips  to  the 
wound,  and  sucked  out  three  or  more  mouthfuls  of  blood  and  mucus,  Avlien 
I  had  the  satisfaction  to  see  that  air  could  be  made  to  enter  the  hmgs.  aj 
keeping  iip  artificial  respiration  for  some  time,  the  heart  began  eeWy  to  act, 
the  face  to  become  less  livid,  and  the  circulation  to  be  re-estahhshed  ;  the 
patient  eventuaUy  did  well,  and  is  now  alive  and  in  good  health. 

OPERATioNS.-In  opening  the  windpipe,  the  Surgeon  has  the  choice  of  two 
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situations  in  which  he  may  make  the  aperture  ;  either  in  the  crico-thyroid 
membrane  by  Lari/ngotamy,  or  in  some  pai't  of  the  trachea  by  Tracheotomy. 
Besides  these  two  established  operations,  some  Siu-gepns  have  performed  a 
thii-d — Lanjngo-tracheotomy,  by  opening  the  crico-thyroid  membrane,  and 
diWding  the  cricoid  cartilage  with  the  upper  rings  of  the  trachea. 

Whichever  operation  is  performed,  so  soon  as  the  windpipe  is  opened,  the 
patient  is  seized  with  an  attack  of  spasm  and  convulsive  cough,  often  attended 
by  much  struggling  and  distress,  diuing  which  the  whistling  occasioned  by  the 
passing  of  the  air  tkrough  the  new  passage  is  very  loud  and  marked.  The 
patient,  however,  soon  recovers  himself,  and  then  breathes  naturally  and  easily, 
the  signs  of  asphyxia  disappearing. 

LARYNGOTOJrr  is  an  easy  operation.  The  crico-thyroid  membrane  is  almost 
superficial,  and  may  readily  be  reached  by  making  a  vertical  incision  in.  the 
mesial  line,  between  the  stemo-thyroid  muscles,  about  an  inch  in  length,  and 
then  a  cross  cut  thi-ough  the  membrane  with  an  ordinary  scalpel.  The  air- 
passage  having  thus  been  opened,  a  silver  tube,  curved  on  the  flat,  may  be 
readily  introduced  and  retained  by  tapes  round  the  neck.  The  only  trouble- 
some result  that  can  occur  in  this  operation  is  the  wound  of  a  small  arterial 
branch,  the  inferior  laryngeal,  which  crosses  the  membrane.  I  have  never  seen 
any  trouble  arise  from  this  ;  but,  should  it  occur,  the  haemorrhage  would 
readily  be  arrested  by  the  application  of  pressure  or  ligature. 

Tkacheotomy  consists  in  making  an  opening  into  some  part  of  the  trachea, 
by  exposing  the  tube  and  cutting  across  one  or  more  of  its  rings. 

In  performing  ti-acheotomy,  the  patient's  shoulder  should  be  supported  with 
pillows,  and  his  head  be  tlirown  as  much  back  as  practicable.  An  incision  about 
an  inch  and  a  half  in  length  should  then  be  made  with  a  scalpel,  directly  in  the 
mesial  line,  from  the 
cricoid  cartilage  down- 
wards. After  dividing 
the  integuments,  any 
veins  that  present 
themselves  should  be 
avoided  as  carefully  as 
possible,  being  held 
aside  with  a  blimt 
hook.  By  using  the 
point  of  the  scalpel 
to  a  limited  extent, 
and  dilating  the  deeper 
portions  of  the  incision 
with  its  handle  or  with 
a  director,  the  trachea  may  be  reached  with  safety.  It  should  then  be  trans- 
fixed and  drawn  forwards  by  a  sharp  hook,  and  opened  by  pusMng  the  point  of 
the  knife,  with  its  back  turned  towards  the  sternum,  between  two  of  the  rings 
and  cutting  upwards  through  about  three  of  them  (Fig.  451).  Tlie  tube  miist 
then  be  introduced,  and  retained  by  tapes  ronnd  the  neck. 

The  question  as  to  the  _  safety  of  the  administration  of  clilorofonn  in  these 
operations  often  occurs.  I  believe  that  it  may  always  be  given  safely  except  in 
cases  of  extreme  syncopal  asphyxia,  where,  as  sensibility  no  longer  exists  it  is 
unnecessary.  Laryngeal  inflammation  and  obstruction  is  always  associated 
with  so  much  spasm,  more  particularly  in  children,  that  it  wiU  often  be  foxmd 
that  the  patient  respires  more  easily  and  fuUy  wliilst  under  the  influence  of 
chloroform  than  before  it  commenced  its  inhalation  ;  and,  as  the  anajsthesia 


Fig.  451.— Operation  of  Tracheotomy. 
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mateiiaUy  facilitates  the  operation  by  doing  away  with  his  writhings  and 
stragglings,  I  now  invariably  have  recourse  to  it  where  I  perfoi-m  tracheo- 
tomy on  children.    In  laryngotomy  in  the  adult  it  does  not  appear  to  me  to 

TdG  llGCGSStlW* 

Difficulties.— Tins  operation  is  often  attended  by  extreme  difficulty,  and  not 

imfrequently  by  much  danger.  ,  ■  ^      .  ^  .      ,  a 

The  difficulties  occurring  in  tracheotomy  are  chiefly  refernble  to  lour  heads  ; 
1  Difficnlty  in  Exposing  the  Aii'-tube  ;  2,  Profuse  Hfemorrhage  ;  3,  Difficulty 
hi  Opening  the  Air-passage  ;  and  4,  Trouble  in  introducing  the  Trachea-tube. 

1.  The  (fifficulty  in  ^Exposing  the  Tube  increases  greatly  as  the  incisions  approach 
the  sternum,  and  is  especially  great  in  children  and  in  stout  short-necked  persons. 

There  are  three  situations  in  which  the  trachea  may  be  opened  ;  either  above, 
underneath,  or  below  the  isthmus  of  the  thyroid  body,  which  usually  crosses 
the  air-tube  opposite  its  thii-d  or  fourth  ring.    Above  the  isthmus,  the  trachea 
is  comparatively  superficial,  and  is  not  covered  by  any  venous  plexus,  nor  does 
any  other  source  of  difficulty  present  itself  to  the  Surgeon.    Where  the  isthmus 
crosses  the  trachea,  this  tube  is  overlaid  by  a  venous  plexus  as  well  as  by 
the  glandular  structure.    Below  the  thyroid  gland,  the  air-tube  is  overlapped 
by  the  sterno-hyoid  and  sterno-thyroid  muscles,  and  by  the  inferior  thyroid 
veins,  which  are  of  large  size,  together  with  some  tracheal  branches  from  the 
inferior  thyroid  artery ;  and  not  unfreiiuently  an  irregular  arterial  branch 
ascends  in  this  situation  in  front  of  the  trachea  to  supply  the  thyroid  body. 
The  carotid  arteries  also  are  in  close  relation  to  the  trachea  on  each  side  ;  and 
opposite  the  epistemal  notch  it  is  crossed  by  the  left  carotid  and  by  the 
innominata,  which  vessel  has  been  seen  by  Macilwain  to  cross  the  tube  at  the 
very  point  where  tracheotomy  is  usually  performed.    A  glance  at  these  impor- 
tant relations  will  suffice  to  indicate  the  difficulty  that  must,  in  many  cases, 
occur  in  exposing  and  opening  the  trachea.    This  difficidty  is  greatly  increased 
when  the  veins  of  the  neck  have  become  turgid  in  consequence  of  the  pulmonic 
obstruction.    It  wiU  also  be  seen  that  the  trachea  is  less  covered,  and  may 
conseliuently  be  much  more  readily  reached  above,  than  below  the  isthmus  of 
the  thyroid  gland.    Though  some  Surgeons,  as  Velpeau  for  instance,  have 
recommended  the  opening  to  be  made  in  the  lower  part  of  the  tube,  no  advan- 
tacre  whatever  is  gained  by  so  doing,  whilst  the  difficulties  of  the  operation  are 
very  seriously  increased  ;  and  in  practice  it  is  almost  invariably  opened  at  its 
upper  part  usually  between  the  second  and  third  or  thii-d  and  fourth  rmgs, 
though  the  incision  may,  if  necessaxy,  be  carried  downwards  as  low  as,  or  even 

through  the  isthmus.  .     ^  .  r  .i,„ 

2  The  Hemorrhage  may  occur  either  fi-om  artenes,  from  vems,  or  from  the 
thvi-oid  "land.    Arterial  hemorrhage  is  less  frequent  and  troublesome  thaai  the 
bleedin-''  from  other  sources.    When  it  occurs,  it  chiefly  happens  from  the 
wound  of  some  anomalous  branch,  or  from  that  of  the  smaU  tracheal  vessels. 
Desault  has,  however,  mentioned  a  fatal  case,  in  which  death  arose  from  a 
wound  of  the  carotid.    The  arterial  anastomosis  of  the  isthmus  of  the  thyroid 
bodv  may,  if  this  part  be  enlarged,  occasion  some  difficulty  in  the  performance 
of  the  operation  ;  but  the  main  somxe  of  danger  unquestionably  proceeds  from 
the  ~  bleeding.    Not'  only  are  the  plexuses  of  veins  of  la^'g^  ^^J' 
particularly  where  they  cover  the  lower  part  of  the  trachea,  but  they  become 
Lmensely  gorged  by  the  asphyxia  that  necessitates  the  "P^^^*;;"'  ^^^^^^ 
when  they  are  wounded,  the  bleeding  maybe  so  abundant  J« 
controllable,  and  may  very  greatly  retard  the  after-steps  of 
Many  Siu-geons  of  authority  m  these  matters  advise  that  the  windpip  should 
not  be  opened  untU  all,  or  neai-ly  all,  the  bleeding  has  ceased  ;  lest  the  blood,^ 
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entering  the  bronchi  and  lungs  through  the  aperture,  asphyxiate  the  patient. 
But  in  this  way  much  valuable  time  may  be  consumed,  and  the  patient  may  be 
fatally  exhausted  by  a  tedious  and  prolonged  operation,  and  by  the  loss  of  an  un- 
necessarily large  quantity  of  blood.  The  hoemorrhage  in  this  operation  is  almost 
entirely  venous,  and  is,  in  a  gi-eat  measiu-e,  dependent  on  the  distension  of  the 
veins  of  the  neck,  which  occurs  in  asphyxia  as  the  result  of  the  accumulation  of 
blood  in  the  right  cavities  of  the  heart,  consequent  upon  the  obstnicted  circulation 
throiigh  the  lungs  ;  and  the  bleeding  wiU  continue  so  long  as  that  obstruction 
remains  iinremoved.  But  as  the  respiratory  process  is  re-established,  this 
obstruction  to  the  pulmonic  circulation  diminishes,  the  cardiac  cavities  become 
iinloaded,  the  venous  turgescence  of  the  neck  subsides,  and  the  hsemorrhage 
proportionately  lessens.  This  I  have  repeatedly  found  in  asphyxia  artificially 
induced  in  animals  ;  and  I  have  often  seen  it  in  the  human  subject,  in  cases  in 
which  it  has  become  necessary  to  open  the  windpipe  at  once,  mthout  waiting 
to  arrest  htemorrhage.  Hence,  except  in  those  instances  in  which  an  arterial 
twig  or  large  venous  trunk  has  been  woimded,  and  which  must  of  course  be 
secured,  the  occurrence  of  bleeding,  though  tolerably  smart,  need  not  deter  the 
Surgeon  from  opening  the  windpipe  ;  as  the  relief  afforded  to  respiration  will 
induce  a  corresponding  and  rapid  diminution  in  the  venous  turgescence  of  the 
neck,  and  in  the  consequent  flow  of  blood  from  the  wound. 

3.  Another  difficulty  in  tracheotomy  sometimes  attends  the  process  of 
Opening  the  Trachea  after  it  is  exposed.  In  consequence  of  the  convulsive 
breathing  of  the  patient,  the  sterno-mastoids  are  put  upon  the  stretch,  thus 
increasing  considerably  the  depth  of  the  wound  in  the  neck  ;  and,  at  each  short 
and  gasping  respiration,  the  air-tube  is  rapidly  pumped  or  jerked  to  and  fro, 
approaching  to  and  receding  from  the  surface  in  such  a  way  that  the  scalpel 
cannot  be  thrust  into  it  with  safety.  In  order  to  do  this  with  the  least  risk, 
a  sharp-pointed  hook  should  be  passed  between  two  of  the  rings,  and  the  tube 
being  thus  fixed,  opened  by  cutting  upwards  (Fig.  451).    Or  the  hook  being 


Fig.  452. — Traohea-hook — Director. 


grooved  along  its  convexity,  as  Edwards  recommends  (Fig.  452),  is  to  be  intro- 
duced under  the  cricoid  cartilage,  and  the  air-tube  pulled  up  and  opened  by 
sliding  the  scalpel  along  the  groove  of  this  hook-director.  I  have  found  it 
advantageous  in  some  cases  to  open  the  trachea  with  a  cutting  hook,  such  as  is 


here  represented  (Fig.  453).  By  means  of  an  instrument  of  this  kind,  the 
trachea  is  first  fixed  and  then  di'V'ided  without  danger  to  the  patient.  The 
danger  from  hcemorrhage,  and  the  difficulty  in  opening  the  trachea,  are  much 
greater  in  children  than  in  adults.  Before  the  age  of  puberty,  this  tube  is 
deeply  seated,  covered  with  a  quantity  of  loose  granular  fat,  containing  many 
veins,  and  is  of  small  size,  so  that  a  slight  deviation  of  the  incision  to  one  side 
or  the  other  may  readily  lead  the  Surgeon  astray,  and  into  dangerous  proximity 
with  the  carotid  artery. 

4.  After  the  trachea  has  been  opened,  the  next  point  is  to  Introduce  a  proper 
Tube.    In  doing  this,  special  care  must  be  taken  not  to  push  the  tube  into  a 
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sort  of  poucli  wliicli  always  exists  at  tlie  lower  angle  of  the  wound,  between 
the  trachea  and  the  deep  fascia  of  the  neck.  This  error  is  not  only  embarrassing 
in  the  liighest  degree  to  the  Sui-geon,  but  dangerous  to  the  patient  by  the  delay 
it  occasions,  by  the  compression  exercised  on  the  trachea  below  the  opening 
into  it  and  by  the  suction  of  blood  into  the  apertiu'e  in  the  air-tube.  It  is 
best  avoided  by  expanding  the  tracheal  opening  with  the  dilator  (Fig.  456),  and 
passing  the  tube  between  the  blades  of  that  instrument.  In  the  first  instance, 
a  tube  of  a  conical  shape  should  be  employed,  as  it  is  not  only  introduced  more 
readily  tJian  a  cylindrical  one,  but  fills  up  completely  the  aperture  in  the 
trachea,  so  as  to  prevent  the  draining  of  blood  into  the  lungs.  In  passing  the 
tube  into  the  trachea  some  difficulty  may  be  experienced,  o\ving  to  the  elasticity 
of  the  sides  of  the  incision  in  the  windpipe,  in  consequence  of  which  one  of 
them  is  apt  to  be  doubled  in.  under  the  end  of  the  instrument.    This  may  be 


Fig.  454.— Bivalve  Tube,  closed. 


Fig.  455.— Bivalve  Tube  with 
Cannula  introduced. 


Fig.  456.— Tiuchea-dilator. 


avoided  by  the  use  of  EuUer's  bivalve  tube  introduced  closed  (Fig.  454),  and 
then  expanded  by  slipping  a  cannula  into  it  (Fig.  455)  ;  or  one  side  of  the  cut- 
in  the  trachea  may  be  held  aside  with  the  forceps  or  a  blunt  hook,  whilst  the 
tube  is  slipped  under  the  other.  If  the  rings  of  the  trachea  be  very  rigid  and 
imyielding,  the  silver  tube  may  most  conveniently  be  introduced  by  expanding 
the  incision  by  means  of  the  trachea-forceps  (Fig.  456),  and  then  passing  it 
between  or  rmder  their  blades. 

Some  Surgeons  prefer,  instead  of  the  scalpel,  to  open  the  trachea  with 
cutting  forceps,  or  with  a  trochar  carrying  a  cannula  ia  the  shape  of  a 
trachea-tube,  which  is  then  left  in  the  air-passages;  these  instruments, 
though  ingenious  and  in  some  respects  useful,  do  not  appear  to  me  to  be  so 
safe  or  easy  of  management,  especially  in  children,  as  the  scalpel  and  trachea- 
hook. 

Tracheotomy/  in  CliiUren  is  never  an  easy,  and  at  times  a  dangerous  operation. 
The  diflaculty  of  the  operation  arises  more  particularly  in  infants  and  very 
young  children  from  the  shortness  of  the  neck,  the  depth  and  small  size  of  the 
trachea,  and  the  quantity  of  granular  areolo-adipose  tissue  lying  over  it.  The 
dancrer  of  the  operation  results  from  the  large  size  of  the  venous  plexus  m 
connection  with  the  thyroid  body,  and  the  proximity  of  the  carotids.  In  per- 
forming this  operation  in  young  subjects,  chlorofoi-m  should  always  be  adinims- 
tered.  This  may  be  done  with  safety,  even  though  the  most  urgent  aspnyxia 
Ije  present ;  the  difficulty  of  respii-ation,  being  in  a  great  measure  spasmodic  is 
reUcved  by  the  anaesthetic.  If  chloroform  be  not  given,  the  struggles  ol  the 
child  wiU  seriously  embarrass  the  operator,  and  add  much  to  the  danger  of  the 
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operation.  The  incision  must  be  very  carefully  placed  on  the  mesial  line  ;  and 
aiter  the  fascia  of  the  neck  has  been  opened,  the  knife  should  be  used  as  sparingly 
as  possible,  and  the  tissues  rather  pushed  and  held  aside  with  a  director.  The 
ti'achea,  when  exposed,  must  be  raised  up  by  transfixion  witli  the  dii"ector-hook 
and  carefully  opened,  the  knife  being  neither  thrust  so  deep  as  to  wound  the 
posterior  part,  nor  turned  laterally.  As  soon  as  the  trachea  is  opened,  the  tube 
should  be  introduced  ;  and  tliis  step  of  the  operation  is  greatly  facilitated  by 
holding  the  trachea  well  up  and  drawing  it  forward  with  the  hook.  When  the 
tube  is  faii-ly  in,  the  hook  must  be  withdrawn. 

Comparison  op  Tracheotomy  and  Laryngotomt.— On  comparing  tracheo- 
tomy, as  ordinarily  performed,  with  laryngotomy,  I  think  there  can  be  Uttle 
doubt  that  the  Siu-geon  should  give  the  preference,  in  all  cases  where  it  is  prac- 
ticable, to  the  latter  operation,  on  account  of  its  greater  simplicity,  safety,  and 
rapidity.  In  all  cases  in  which  the  obstruction  to  respiration  is  produced  by 
inflammatory  effusion  into  the  submucous  ai-eolar  tissue,  whether  dependent 
upon  idiopathic  or  erysipelatous  laryngitis,  oedema  glottidis,  or  chronic  disease 
of  the  larynx,  or  upon  the  irritation  and  inflammation  excited  by  swallowing 
boiling  water  or  tlie  stronger  acids,  the  swelling,  for  reasons  that  have  abeady 
been  mentioned,  never  extends  below  the  true  vocal  cords  ;  hence  an  opening 
into  the  crico-thyroid  membrane  will  always  be  below  the  seat  of  obstruction! 
An  objection,  it  is  true,  has  been  urged  to  laryngotomy  in  these  cases,  that  it 
does  not  .allow  of  the  patient  wearing  a  tube  without  much  irritation  being 
induced.  This,  however,  I  have  not  found  to  be  the  case  in  my  practice.  I 
have  had  patients  who  have  worn  sHver  tubes  in  this  situation  a  considerable 
number  of  years,  in  one  case  as  many  as  twelve,  and  in  whom  no  special  irrita- 
tion has  been  occasioned  by  them.  When  the  windpipe  requires  to  be  opened 
for  the  extraction  of  a  foreign  body,  tracheotomy  should  be  performed  in 
preference  to  laryngotomy,  as  the  latter  operation  does  not  admit  of  sufficient 
space  for  its  expulsion  or  extraction.  In  children  the  larynx  is  so  Httle 
developed,  that  tracheotomy  becomes  necessary. 

In  my  opinion,  laryngotomy  is  the  operation  that  should,  in  cases  such  as 
above  mentioned,  be  preferred  in  the  adult ;  and  this  opinion  is  based  on  the 
loilowing  reasons. 

_  1.  As  in  laryngotomy  the  air-tube  is  always  opened  below  the  seat  of  obstruc- 
tion, there  can  be  no  necessity  to  make  an  aperture  farther  from  the  seat  of 
disease.  In  laryngitis,  whether  that  affection  assume  the  acute  or  the  cliionic 
character,  the  obstruction  to  breathing  is  in  a  great  measure  mechanical,  and 
depends  upon  the  infiltration  of  the  submucous  areolar  tissue  of  the  larynx 
and  partly  of  the  large  plane  of  this  tissue,  which  Kes  behind  the  box  of  the 
larynx,  and  which,  by  expanding,  as  it  were,  into  the  pharynx,  obstructs  deglu- 
tition, and  aftenvards,  by  the  extension  of  this  sweUing  and  infiltration  to'the 
hps  of  the  glottis  and  the  interior  of  the  larynx,  causes  an  impediment  to  tiie 
entrance  of  air  into  the  bronchi.  But,  as  has  been  pointed  out  by  Prescott 
Hewett,  this  submucous  areolar  tissue  terminates  at  the  true  vocal  cords  where 
the  mucous  membrane  becomes  directly  applied  to  the  subjacent  fibrous  struc- 
tures ;  the  swellmg  and  consequent  mechanical  impediment  is  hence  confined  to 
the  hmits  of  the  thyi-oid  cartilage,  and  any  opening  made  below  this  wiU  clear 
the  lowest  limit  of  the  disease,  which  is  always  accui-ately  and  almost  matlie- 
rnaticaUy  boiinded  below  by  the  vocal  cords.  Hence  an  apertm-e  in  the  crico- 
thyroid membrane  is  quite  as  efl'ectual  as  one  in  the  trachea. 

2  Laryngotomy  ia  a  far  safer  operation  tlian  tracheotomy.  On  this  point  I 
need  scarcely  dwell  ;  a  glance  at  the  anatomy  of  the  pari;s  concerned  will  be 
sulhcient  to  establish  it.    The  crico-thyroid  membrane  is  neariy  subcutaneous, 
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and  no  ^.s  ^  ^-"^Z^C^T^^^ 
^^X:::^^y  -.MeUe.    TKe  .ae.e,  on  t.e  con! 
trarf  is  nltonly  deeply  seated,  but  covered  by  a  large  plexus  of  blood-vessek, 
IS  wben  rl^dered  L^i  by  tire  asphyxiated  condition  Irat  exists  when  an 
wnicn  wneu  quantity  of  dark  blood,  and  thus 

L^rreXSSef'aK,  the  S  ^geLat  f  .^e  ..ea  fte  Hfe  of.,, 
fp-nt  flenends  on  the  speedy  admission  of  air  to  liis  lungs. 

Larvn-otomy  can  be  much  more  quickly  performed  than  tracheotomy. 
This  I  look  upon  as  an  inestimable  advantage  in  many  of  the  cases  requirmg 
mwation  •  a  few  seconds  more  or  less  being  sufficient  to  turn  the  balance 
either  in  favour  of  life  or  of  death.  The  rapidity  with  which  laryngeal  obstruction 
-partly  mechanical  and  partly  from  spasm-sets  in,  is  sometimes  so  great 
more  particularly  when  an  acute  inflammation  supervenes  on  chronic  disease  of 
the  larynx  that  life  may  be  extinguished  before  the  Surgeon  has  time  to  open 
the  windpipe,  if  he  endeavour  to  do  so  by  tracheotomy.    In  extreme  cases,  as 
wher^hi  Lgs  have  become  slowly  engorged,  the  action  o  the  heart  is  already 
Inieebled,  and  a  sudden  spasm  occurring  at  the  glottis  will  at  once  place  the 
Sient  b  yond  recovery.    But  even  though  life  appear  for  the  moment  extinct, 
it  isThe  Operative  duty  of  the  Surgeon  to  open  the  air-passages  as  speeddy  as 
possible  3  to  endeavour,  by  means  of  artificial  respiration  to  recall  he 
&'g  spark  ;  and  it  is  impossible  to  experience  a  g-~^^^^^^ 
exercise  of  our  profession,  or  to  witness  a  greater  triimiph  of  art,  than  m  tlius 
snatchins  a  natient  out  of  the  very  jaws  of  death. 

Lmotoly  should,  therefore,  be  practised  on  the  adult  in  mipendmg 
aspWa  torn  the  following  causes  Acute  laryng^s  ;  2.  Erysipelatous 

laS'tis— dema  glottidis  ;  3.  Chronic  iilceration_  and  disease  of  the  la^^^x  ; 
4  Sid  of  the  pharynx,  &c.,  from  swallowmg  corrosive  hquids  ;  5  Spasm  from 
pressure  on  the  recurrent  laiyBgeal  nerve  ;  6.  Diphtheritic  exudation. 
^'^TZcLtor.y  should,  as  a  general  rule,  be  preferred  in  ^^^2:fe:l!^tn- 
performed  on  them  for  obstniction  to  respiration  from-L  Croupy  e^^^dation 
rD^Sheriticeffiision;  3.  SwaUowiiigboiling  water  ;  4  E 
air  passa-es  of  adult  as  well  as  child  ;  5.  Impaction  of  food,  &c  m  the  pharynx. 

S^uHb^s  should  be  of  such  a  caHbre  throughout  as  to  admit  of  respi- 
r  Jon  bXg  c^Tied  on  through  them,  without  any  effort  on  the  part  of  the 
pSnt    Many  of  those  that  lu-e  to  be  met  with  in  the  instrumen  makers 

oLsional  introduction  «t  a  featter,  of  a  P'^'/jf"'  "jj  is  true  tl,.; 
OP  a  bit  of  lint  ™i>ve<i  ^ouni  a  probe.  1°,  ^'^.'^^aily  enongh 
the  frothy  or  spumous  mucus  that  coUecK  in  the  (.Aemaj  he  «     J^^  ^^.^ 

dearcd  aiay  ;  hut  this  simple  mean,  w.U  'y^J  "^t  ,  ertain  conditions 
quite  ineffectual  in  removing  another  Imul  of  m  ic  s  Ma  ^aminin, 
repidly  aecunudates  to  a  consideratle  e).tent  «uthm  the  tuoe. 
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a  trachea-tube  that  has  been  worn  for  but  a  few  hours,  it  will  be  found  that  its 
intei-ior  becomes  gi-adually  lined  by  a  coating  of  dry,  gummy,  and  very  tenacious 
mucus,  which  is  so  ftrmly  adherent  to  the  metal  as  to  render  it  necessary,  before 
the  tube  can  be  properly  cleaned,  to  detach  this  lining  by  means  of  a  pen-knife 
or  pointed  probe  ;  or,  what  is  better,  by  poiuing  boiling  water  thi-ough  the 
tube.  This  tenacious  mucus,  collecting  in  largest  quantity  at  the  inferior  aper- 
ture, and  at  the  curve  of  the  trachea-tube,  may  block  up  its  calibre  to  a  very 
gi-eat  and  dangerous  extent,  whilst  the  mouth  of  the  tube  appears  to  be  per- 
fectly pervious  and  free  :  though  feathers  and  pieces  of  stick  armed  vnth 
sponge  or  lint  have  been  introduced  from  time  to  time,  these,  passing  over 
this  dry  mucus,  are  quite  unable  to  detach  it  from  the  side  of  the  tube,  and 
merely  bring  away  the  sputa  and  more  frothy  mucus. 

Obre  devised  a  very  simple  means  to  remedy  this  inconvenience.  It  consists 
in  the  trachea-tube  being  made  of  uniform  calibre  throughout,  and  having  an 
interior  tube  accurately  fitted  to  it,  and  projecting  about  one-eighth  of  an  inch 
beyond  the  lower  extremity  of  the  oiiter  tube.  It  is  in  the  projection  of  the 
internal  tube  beyond  the  lower  end  of  the  external  one  that  the  great  utility 
of  this  connivance  consists.  If  the  two  tubes  be  of  the  same  length,  or  still 
more,  if  the  innermost  tube  be  the  shorter,  a  plug  of  mucus  may  be  left  at  the 
end  of  the  outer  cannula,  on  the  withdrawal  of  the  inner  tube.  But  if  this  be 
the  longer  of  the  two,  the  end  of  the  outer  tube  will  be  effectually  cleared 
every  time  it  is  withdrawn,  which  may  be  done  as  often  as  any  mucus  collects, 


Fig.  459.— Laryn- 
geal THibe. 


Fig.  457. -Trachea-tube,  Side  view.      Fig.  468.— Trachea-tube,  Front  view. 


without  in  the  slightest  degree  disturbing  the  patient.    The  two  tubes  are 
fixed  by  means  of  a  button,  attached  to  the  edge  of  the  outer  one  (Fic^s 
457,  458).    The  bivalve  trachea-tube  (Fig.  455)  is  constructed  on  the  same 
pnnciple,  the  inner  tube  being  longer  than  the  outer;  and  possesses  the 
additional  advantage  of  being  readily  removed  for  the  puiiDoses  of  cleaning 
ajid  aa  easily  replaced.    When  used  for  laryngotomy,  the  tube  may  con- 
vemently  be  curved  on  the  flat  (Fig.  459)  ;  the  longest  diameter  being  lateral 
mstead  of  antero-posterior,  thus  being  adapted  to  the  form  of  the  aperture  in 
the  crico-thyroid  membrane. 


TAPPING  THE  CHEST. 
_  Paracentesis  Thoracis  may  best  be  done  with  an  ordinary  trochar  of  moderate 
size  ;  and  the  most  convenient  spot  for  the  puncture  is  usually  the  side  of  the 
chest  in  the  fifth  intercostal  space,  at  the  line  of  insertion  of  the  serratus 
magnus.  The  skin  having  been  pimctured  with  a  scalpel,  the  trochar  should 
be  pushed  over  the  upper  margin  of  the  sixth  rib  into  the  middle  of  the  space 
80  as  to  avoid  the  intercostal  artery,  and  must  then  be  thrust  sharply  and 
boldly  into  the  pleural  sac,  so  as  to  make  sure  of  perforating  the  thickened 
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pleura  or  any  false  memlDranes  tliat  may  line  its  interior,  and  which,  if  the 
instrmnent  he  pushed  slowly  on,  niight  ho  carried  before  it  and  thus  prevent 
the  escape  of  the  fluid.  Air  may  in  this  operation  gain  entrance  into  the 
pleiu'a,  and,  decomposmg  the  fluid,  become  a  source  of  constitutional  initation. 


Fig.  460.— Trooliar  for  Tappiug  the  Chest. 


Fig.  461. — Paracentesis  Thoracis. 


In  order  to  obviate  this  inconvenience,  the  instrument  figured  in  the  accom- 
panying sketch  (Fig.  460)  will  be  found  useful ;  the  trochar  having  been 
introduced,  and  the  stop-cock  shut  as  the  piston-stylet  is  wthdrawn,  a  bladder 
is  attached  to  the  end  of  the  cannula,  and  when  this  has  been  fiUed  the  stop 

cock  is    again  c^"""'' 
bladder  emptied 

%  9^  T^^^^  '  ^PPl^'^'^  (^'S-  461). 

\  s  ^    -      /  ■  Surgeon  prefer  it 


closed,  the 
and  re- 
Or,  if  the 
,,  he  may 
attach    a    long  vulcanised 
India-rubber  tube  to  the  can- 
nula, leaving  the  free  end  in 
a  basin  of  water,  into  and 
under  which   the  pleuritic 
fluid  may  be  di'awn  off  with- 
out  the   possibility  of  air 
being  sucked  iuto  the  chest. 
By  one  or  other  of  these 
methods,  as  much  of  the  fluid 
as  is  desired  may  be  safely 
removed.    The  quantity  that  may  be  drawn  off  is  often  very  considerable. 
I  have  removed  from  40  to  50  ounces  from  the  chest  of  a  cliild  four  years  of 
ao-e  and  fi'oni  the  adult  as  much  as  90  oimces.    After  the  withdi-awal  of  the 
canmJa  the  puncture  is  closed  by  a  pad  of  lint,  strapping,  and  bandage,  and 
will  if  the  fluid  have  been  serous,  usually  readily  unite.    After  tappmg,  the 
lung  will  either  expand  and  fill  up  the  cavity  previously  occupied  by  the  fluid ; 
or  if  adhesions  prevent  this,  the  thoracic  parietes  will  gradually  collapse. 

If  the  accumulation  be  an  empyema,  the  cannula  or  an  elastic  tube  may  be 
left  ra  the  chest,  and  the  pus  draAvn  off,  or  removed  as  it  rc-accumulates ; 
or  a  gum  catheter  or  drainage-tube  may  be  left  in,  and  the  pus  aUowed  to 
drain  off  as  fast  as  secreted.  Should  air  have  got  admission  into  the  pleural 
sac  it  will  be  necessary  to  make  the  opening  free,  so  as  to  secure  a  ready 
exit  for  the  fluid,  lest  putrefactive  changes  ensue  in  it.  In  hydrothorax 
however,  it  is  of  great  consequence  to  prevent  the  entrance  of  air ;  and  here 
every  precaution  to  this  end  should  be  taken.  a^^^-^a 
Z)raLao.-ru6cs.-Goodfellowand  De  Morgan  have  advantageously  adopted 
the  use  of  Chassaignac's  drainage-tubes  in  the  treatment  of  empyema,  witli  the 
view  of  preventing  the  acciunulation  of  pus,  its  fetid  decomposition,  and  conse- 
quent limitative  fever,  and  of  allowmg  the  gradual  expansion  of  the  previously 
compressed  lung,  or  collapse  of  the  chest-wall. 
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The  mode  of  introducing  the  di-ainage-tubes  into  the  pleural  sac,  adopted 
by  De  Morgan,  is  the  following.  A  punctm-e  with  a  trochar  having  been 
made  in  the  usual  situation  between,  the  fifth  and  sixth  ribs,  a  long  iron 
probe,  slightly  bent,  is  passed  through  this  opening,  and  pushed  downwards 
and  backwai'ds.  It  is  then  made  to  press  against  the  thoracic  wall  at  its 
lower  and  posterior  part  ;  and,  being  felt  through  the  intercostal  space,  it  is 
cut  down  upon,  and  its  end  exposed.  A  silk  thread  caiTying  the  drainage- 
tube  is  now  passed  through  the  eye  of  the  probe  ;  and  as  this  is  drawn  out 
at  the  lower  opening,  the  thread  and  tuhe  necessarily  follow.  The  ends  of 
the  tube  projecting  from  the  opposite  openings  are  then  tied  together,  leaving 
the  body  of  the  tube  in  the  pleural  sac.  The  pus  drops  out  as  it  forms  ; 
and  thus  the  chest  is  kept  empty  by  drainage  through  the  tube  and  the 
lower  covmter-opening. 

In  hydrops  pericardii,  attended  with  imminent  danger  of  immediate  death, 
it  may  be  necessary  to  tap  the  pericardium.  This  may  most  safely  be  done 
by  making  an  incision  about  half  an  inch  in  length  through  the  skin  and 
areolar  tissue  in  the  fifth  intercostal  space,  in  the » cardiac  region,  and  then 
slowly  and  carefuUy  introducing  a  fine  trochar  at  that  point  where  percussion 
and  auscultation  have  indicated  the  greatest  amount  of  fluid.  The  trochar 
should  be  passed  obliquely  ;  and,  as  soon  as  it  appears  to  have  entered  the 
pericardium,  the  stylet  should  be  sheathed  and  the  cannula  pushed  forwards 
rmtil  the  serum  escapes. 


CHAPTER  LXI. 


DISEASES  OF  THE  BREAST. 

Diseases  of  the  Breast,  when  they  occur  in  the  female,  are  of  much  interest 
to  the  Surgeon  ;  not  only  on  account  of  their  great  variety,  but  from  the 
difficulties  attending  their  diagnosis,  and  from  the  importance  of  determining 
the  question  of  operative  interference  in  connection  with  them. 

Diseases  of  the  breast  seldom  occur  before  puberty,  being  most  frequently 
met  with  either  during  lactation,  when  the  functions  of  the  gland  are  in  a 
high  degree  of  development ;  or  towards  the  termination  of  menstrual  life 
when  the  actions  of  the  organ  are  necessarily  influenced  by  the  changes  that 
are  taking  place  in  the  uterine  system.  Before  puberty,  the  breast  occa- 
sionally but  rarely  becomes  the  seat  of  inflammation  and  abscess  •  in  all 
probability  accidentally,  these  changes  taking  place  in  it  in  the  same  way 
that  they  might  in  any  other  part  of  the  body.  More  serious  disease  has 
however,  been  met  with  in  the  mammary  gland,  even  at  this  very  early  a"e  ; 
thus,  Lyford  has  recorded  a  case  of  cancer  of  the  breast  in  a  girl  of  ei-dit! 
As  the  period  of  puberty  approaches,  the  breasts  often  swell,  become  hard* 
knotty,  and  somewhat  painfiil,  indicative  of  some  commencing  change  in  the' 
generative  system.  In  other  cases  again,  a  precocious  hypertrophy  may  take 
place,  frequently  attended  with  severe  neuralgia  in  the  part.  When  puberty 
occurs,  the  breasts  naturally  enlarge,  and  often  become  tender;  and  occa- 
sionally one  undergoes  a  certain  degree  of  hypertrophy,  increasing  gi-eatly  in 
bulk  beyond  the  other.  These  various  changes,  though  exciting  alarm  iu 
females,  cannot  be  regarded  as  of  any  serious  importance,  and  seldom  require 
more  than  the  simplest  surgical  treatment. 
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ANOMALIES  OF  DEVELOPMENT. 
The  mammary  gland  is  subject  to  certain  anomalies  as  to  developn.ent. 
Thus  in  some  instances  it  has  heen  found  to  he  altocjether  wanting.    Sir  A. 
Cooper  and  Froriep  hoth  relate  instances  in  which  the  structure  was  not 
developed  and  in  which  the  ovaries  were  also  deficient.    A  more  remarkahle 
anomaly  consists  in  the  development  of  a  number  of  Siopemumerary  Breasts. 
Bu-kett  has  coUected  fourteen  reported  cases,  in  which  there  were  more  tlian 
two  breasts  ;  more  frequently  there  is  but  one  supernumerary  gland,  some- 
times two  ;  and  occasionally,  though  very  rarely,  three  have  been  met  with, 
constituting  quintuple  mammse.    Supernumerary  Nipples  have  Hkewise  been 
foimd  to  occur ;  two  to  each  breast  have  been  met  with,  each  communicatmg 
with  the  gland,  and  passing  milk.    Most  frequently  the  supernumerary  breast 
is  situated  somewhere  in  the  neighbourhood  of  the  normal  gland,  as  on  the 
anterior  part  of  the  thorax ;  ^nd  where  fovir  are  developed,  they  have  been 
foimd  placed  in  two  paraUel  rows,  one  above  the  other.    OccasionaUy  they 
have  been  met  with  in  very  strange  situations  ;  thus  they  have  been  seen  on 
the  outer  part  of  the  thigh,  in  the  groin,  and  on  the  back  ;  and  children  have 
even  been  known  to  have  been  suckled  by  these  abnormal  breasts. 


NEURALGIA. 

Neuralgia  of  the  Breast  occasionally  occurs  to  so  severe  a  degree  as  to 
constitute  a  positive  disease,  either  in  gii-ls  or  at  a  more  advanced  period  oi 
life  when  it  not  unfrequently  compUcates  other  more  serious  affections  ol  tlus 
organ.  It  is  especiaHy  apt  to  occur  in  yoimg,  delicate,  unmarried  females  ol 
the  hysterical  temperament,  though  it  is  often  met  with  in  strong  ruddy- 
looking  women,  who  are  perhaps  subject  to  neuralgic  pains  m  the  back,  and  m 
other  situations.  Most  commonly  the  catamenia  wiU  be  found  to  be  irregular ; 
and  uterine  congestion,  inflammation,  or  ulceration,  will  be  discovered  on 
examination  ;  indeed,  I  have  scarcely  ever  failed  to  detect  one  or  other  ot  these 
conditions  in  the  uterus  in  cases  of  irritable  breast.  ,  t 

Svmpto7ns.-ln  neuralgia  of  the  breast  the  mammary  gland  may  be  ot  its 
normal  size  and  consistence  ;  but  in  some  instances  the  whole  of  it  is  more  or 
less  indurated  and  hypertrophied.  There  are  always  much  general  pain  and 
aching,  deeply  in  its  substance,  with  cutaneous  tenderness  of  its  surface,  and 
lancinating  or  radiating  sensations  that  extend  into  the  axiUa  and  down  the 
arm.  These  painful  sensations  are  commonly  increased  before  the  menstrual 
period,  and  not  unfrequently  alternate  in  opposite  breasts. 

Diagnosis.-T:he  diagnosis  of  this  affection  from  the  more  serious  manimaxy 
disease  may  usuaUy  be  effected  by  attending  to  the  superficial  and  radiating 
character  of  the  pain,  to  the  temperament  of  the  woman  m  whom  it  occurs 
to  its  shifting  seat,  and  to  the  absence  of  any  positive  signs  of  disease  m 

*^rm!<mm*.--The  treatment  consists  especially  in  attention  /^^^.^"^^f;^^" 
of  the  uterine  organs  ;  unless  this  be  done  m  a  proper  way,  tl^<^  ^^sease  .^U 
prove  to  be  excessively  rebellious  and  troublesome  to  manage.  %  n  mg  tuc 
speculum,  however,  when  necessary,  and  removing  by  f  °P'^,^;^^^'';''Vf.r 
uUe  imitation  that  may  be  found  this  affection  -^l^;::^ 
greater  readiness  than  by  any  other  plan  of  trea  ment.  At  th^  .^.^^ 
hysterical  constitutional  remedies  may  be  ^P^^y^^^  '^.*^^^f  the  application 
administered,  when  necessary  ;  and  the  local  pam  /  ointment 

of  belladonna  and  opiate  plasters,  or  by  inunctions  witu  atrop 
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HYPERTROPHY. 

Simple  Hypertrophy  of  the  Breast  is  not  iinfrequeutly  associated  with 
very  severe  neuralgia  of  the  organ.    An  increase  of  size,  such  as  naturally 
takes  place  dimng  pregnancy,  between  the  fourth  and  ninth  months,  will 
occasionally  commence  at  puberty,  and  go  on  until  the  organ  attains  an 
enormous  bulk,  as  in  Fig.  462,  which  repre- 
sents the  breast  of  a  girl  of  fifteen,  who 
was  under  my  care  for  this  condition. 
In  some  cases  the  breast  has  been  foimd 
after  death  to  weigh  as  much  as  twenty 
pounds;  and  after  removal,  a  breast  of 
this  kind,  taken  from  a  yoimg  woman 
under  thirty,  has  weighed  no  less  than 
twelve  pounds,  being  entirely  composed  of 
its  normal  tissues,  greatly  hypertrophied. 
In  these  cases  of  hypertrophy  both  breasts 
are  usually  afifected,  though  one  is  com- 
monly more  so  than  the  other.  When 
first  this  morbid  condition  commences,  the 
breast  preserves  its  usual  shape,  though  it 
is  increased  in  bulk  ;  but  as  it  enlarges 
it  gradually  projects  forwards,  drawing 
down  the  skin  of  the  shoulders,  of  the 
sides  of  the  chest,  and  even  of  the  back, 
and  hanging  downwards,  until,  as  in  a  case 
mentioned  by  Berard,  it  has  been  known 
to  reach  to  the  loiees. 

Treatment—The  treatment  of  this  '  aftection  is  very  unsatisfactory.  The 
general  health  must  be  attended  to,  and  an  endeavour-  may  be  made  to  excite 
lactation,  and  thus  to  unload  the  vessels  of  the  breast  by  the  employment  of 
galactagogue  remedies.  I  do  not  think  that  amputation  of  the  organ  should 
be  performed  in  these  cases  unless  the  growth  attains  so  great  a  size  as  to 
render  life  a  burden.  Then  the  mass  may  be  extirpated  with  Kttle  trouble  or 
danger. 

Lobular  Hypertrophy  of  the  Breast  has  been  described  by  Sii-  A. 
Cooper  as  occurring  chiefly  in  unmarried  women  between  thirty  and  forty 
years  of  age.  It  appears  on  naanipulation  to  be  composed  of  several  solid 
but  moveable  masses,  which  after  a  time  begin  to  diminish  in  size,  until 
the  breast  at  last  atrophies,  and  is  in  a  great  measure  absorbed.  It  would 
appear  to  be  rather  a  species  of  the  chronic  mammary  tumour  than  a  pure 
hypertrophy.  ^ 

ABNORMAL  CONDITIONS  OF  THE  LACTEAL  SECRETION. 
The  lacteal  secretion  is  occasionaUy  the  cause  of  abnormal  conditions  in 
the  breast.  Thus  the  milk  may  appear  at  unusual  times,  a  twelvemonth  for 
instance,  after  weaning ;  it  has  occasionaUy  been  known  to  be  secreted  in 
children,  and  in  some  remarkable  instances  in  men.  In  other  instances  a<^ain 
after  parturition,  there  is  a  total  Absence  of  Milk,  either  owing  to  want  of 
development  in  the  gland,  or  to  debility  on  the  part  of  the  mother.  The 
opposite  condition  will  occasionally  occur,  and  an  Excessive  Flow  of  Milk 
may  continue  in  hysterical  females  after  the  chUd  has  been  Aveaned.  In 
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Fig.  462.— Simijle  Hypertrophy  of  Bre.ist 
ill  a  Girl  fifteen  years  old. 
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such  cases  as  these,  the  galactorrh<.a  may  he  checked  hy  the  application  ot 
the  extract  of  helladonna  to  the  hreast,  aided  hy  the  employment  ot  tomes,  the 

administration  of  acids,  &c.  ,    .      ,   a.         i-i.  i  +-u„ 

Lacteal  Tumour. -It  may  happen  during  lactation  that  one  of  the 
lactiferous  ducts  hecomes  obstructed,  either  by  its  bemg  obliterated  by  m- 
flammation  or  occluded  by  the  deposit  in  it  of  a  small  concretion-a  lacteal 
calculus    In  either  case  the  walls  of  the  duct  may  be  expanded,  so  that  at 
last  it  constitutes  a  moderate-sized  cyst,  fluctuating  on  pressure,  and  e\a- 
dently  containing  fluid.    In  some  cases,  the  lacteal  tumour  has  been  loiown 
to  attain  an  enormous  size.    Walpy  has  related  a  case  in  which  he  drew  ott 
ten  poimds  of  milk  by  tapping  a  collection  of  this  kind.    These  tumours 
may  exist  for  a  considerable  time.    Dupuytren  records  an  instance  m  whict 
one  had  existed  for  ten  months,  and  Cooper  one  of  a  year's  duration.  In 
these  chronic  cases  the  milk  usually  imdergoes  changes,  beconung  creamy 
thick  and  oily  ;  and  in  some  iastances  it  would  appear  to  leave  a  solid 
residue  by  the  absorption  of  its  watery  parts.    In  other  instances  the  milk 
appears  as  if  diffused  through  the  substance  of  the  gland  and  its  ducts  con- 
stituting a  spongy  semi-fluctuating  tumour.    Velpeau  has  pomted  out  that 
these  lacteal  deposits  undergo  a  series  of  changes,  somewhat  smnlar  to  those 
that  take  place  in  blood  that  has  been  extravasated  ;  becommg  absorbed  m 
whole  or  part  in  some  instances,  in  others  remaining  fluid,  and  m  others 

becoming  encysted.  .      '.  -,    r.  ,i    x  „„„^ 

Treatment.-ln  these  cases,  the  readiest  mode  of  gettmg  nd  of  the  tumour 
is  as  Sir  A.  Cooper  advises,  to  make  an  oblique  punctiu-e  from  the  nipple 
towards  it,  by  means  of  a  trochar  and  cannula,  so  that  a  fistulous  track  may  be 
iT  along  which  the  milk  is  discharged,  and  thus  got  rid  of ;  the  child  being 
at  the  same  time  weaned,  so  that  the  secretion  may  cease 

In  some  cases  after  weaning,  the  milk  may  be  diffused  mto  the  substance  of 
the  gland  or  coUected  into  masses  of  curd,  formmg  hard  nodules  which  give 
a  good  deal  of  trouble,  and  may  eventually  go  on  to  some  of  the  forms  of 
inflammation  that  will  immediately  be  described  ;  these  swelhngs  are  usually 
best  removed  by  frictions  with  somewhat  stimulatmg  embrocations,  such  as 
camphorated  oH,  &c.,  by  which  their  absorption  is  promoted. 

INFLAMMATION  OF  THE  BREAST. 
mammation  of  the  Breast  may  take  place  at  any  period  of  life  but  is 
usuaUy  a-ociated'with  that  change  in  the  function  of  the  gland  -^^^  occ^ 
urin  J  lactation.    It  is  commonly  met  with  dimng  the  first  month  or  two 
afte^^the  birth  of  the  child,  and  seldom  occurs  durmg  weaning  but  may  as 
'Sinn  has  Sown,  be  the  consequence  of  unduly  prolonged  sucklmg,  and  thus 
fppear  at  a  late  period-the  te^th  or  eleventh  month.    It  is  most  frequently 
ZZl  in  weddy  phlegmatic  women.    The  inflammation  may  aftect  .my 
rneoTthe  constituents  of  which  the  breast  is  composed,  and  maybe  bmited 
to  this  •  thus  it  may  take  place  in  the  nipple  ;  in  the  subcuta^ieous  areolar 
iVin-  between  the  sldn  and  the  gland;  in  the  gland  itself  ;  or  xn  tha 
ernsive  Sane  of  areolar  membrane  upon  which  the  gland  -sts,  and  winch 
L«s\etween  it  and  the  pectoral  muscle.    But,  although^^^^^^^ 
mation  commonly  affects  these  different  parts,  m  many  cases  «i  wl  ok  of  he 
breast  appears  to  be  affected,  and  no  distmct  unplication  of  any  special 

"  Ik™™  0.  TH.  NXPPL.  AN.  AKECA  -^^^^fyrZ^ZT^Z:^ 
of  lactation  in  delicate  women,  and  especially  vnth  tlie  n  . 
mences  with  the  follicles  of  the  part,  being  accompamed  by  superficial  lUcera 
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tion,  abrasion,  fissui-e,  and  cracks,  wdth  oozing  of  a  small  quantity  of  tldn^ 
sero-piuiform  fluid,  great  pain  diuing  suckling — so  great,  indeed,  as  to  prevent 
the  proper  continuance  of  tliis  act ;  and  it  is  usually  attended  by  a  good  deal  of 
constitutional  ii-ritation.  In  some  instances,  the  fissured  state  of  the  nipple 
would  appear  to  precede  the  setting  in  of  inflanuuation  ;  in  other  cases,  the  in- 
flatnmation  is  the  primary  condition.  When  the  areola  and  nipple  are  inflamed, 
these  parts  become  conical,  red,  and  swoUen,  with  much  pain,  owing  to  the 
density  of  the  subciitaneous  tissue  in  this  situation. 

Treatment. — Wlien  this  disease,  commonly  called  cracJced  nipple,  has  set  in, 
most  relief  is  afibrded  by  the  application  of  the  nitrate  of  silver  to  the  bottom 
of  the  fissures,  and  over  the  inflamed  surface.  This  application,  though  painful 
at  the  time,  gives  the  patient  afterwards  more  complete  ease  than  any  other 
with  which  I  am  acquainted.  In  some  instances  the  application  of  the  citrine 
ointment,  and  in  other  and  slighter  cases  that  of  coUodion,  is  useful.  When 
inflammation  exists,  with  superficial  abrasion,  but  Avithout  any  distinct  crack, 
the  employment  of  astringent  applications,  such  as  the  tinctures  of  myrrh  and 
of  catechu,  borax  and  honey,  or  spirit  and  water,  may  be  useful.  In  these 
cases  also  a  leaden  nipple-shield  may  be  employed  with  advantage,  and  the 
state  of  the  infant's  secretions  should  be  carefully  attended  to  ;  the  occui-rence 
of  aphthous  rdcers  in  the  mouth  being  followed  with  especial  frequency  by  the 
disease  in  question. 

Abscess  of  the  Areola  not  unfrequently  occui-s  in  suckling  women,  with  the 
ordinary  signs  of  local  inflammation,  terminating  ia  circumscribed  suppuration. 
The  Treatment  consists  in  the  application  of  warm  poultices  made  with  lead 
lotion,  and  lancing  the  part  early.  In  doing  this,  care  should  be  taken  that  the 
cut  be  made  from  the  centre  of  the  nipple  towards  the  circumference  of  the 
areola,  so  as  not  to  divide  the  lacteal  ducts. 

Inflammation  of  the  Bbeast,  which,  as  it  generally  terminates  in  suppura- 
tion, is  usually  called  Milk  Ahscess,  may  occur  in  three  situations  ;  1,  in  the 
Subcutaneous  Areolar  Tissue,  Supramammary  Abscess ;  2,  in  the  bed  of  Areolar 
Tissue  in  which  the  Manmiary  Gland  is  lodged.  Submammary  Abscess;  and  3, 
in  the  Gland  itself,  Mammary  Abscess. 

1.  Injlammation,  followed  by  Abscess  of  the  Subcutaneous  Areolar  Tissue  of  the 
Breast,  though  commonly  occurring  dui-ing  lactation,  is  more  frequently  met 
with  than  any  other  form  of  inflammation  in  this  region  at  other  periods  of 
life,  more  particularly  about  the  age  of  puberty.  Its  symptoms  are  those  of 
simple  phlegmonous  inflammation,  dilfering  in  no  way  from  abscess  of  this  kind 
in  other  situations,  except  that  it  is  always  distinctly  circumscribed. 

2.  Inflammation  in  the  Areolar  Plane  between  the  Mamma  and  the  Pectoral 
Muscle  difiiises  itself  over  the  whole  of  the  areolar  layer,  and  almost  invariably 
runs  into  abscess  with  considerable  rapidity,  giving  rise  to  gi-eat  j)ain  in  this 
situation  of  a  deep,  hea^y,  and  throbbing  character,  much  increased  by  movin" 
the  arm  and  shoulder,  and  attended  by  sweUing,  oedema,  and  a  slight  red  blush 
upon  the  skin.  The  breast  becomes  prominent,  is  conical  and  projecting,  the 
whole  organ  being  pushed  forwards  by  the  pressure  from  belrind ;  it-  is  not 
readily  moveable  on  the  pectoral  muscles,  and  the  subcutaneous  veins  become 
engorged,  and  at  last  abscess  forms.  It  is  not  always  easy  in  tliese  cases  to 
determiae  whether  suppuration  has  taken  place  or  not,  the  depth  at  which 
matter  forms  rendering  it  impossible  in  the  early  stages  to  detect  fluctuation 
until  it  approaches  the  surface  ;  its  presence  may,  however,  be  suspected  on  the 
occurrence  of  deep-seated  throbbing  pain,  oedema,  and  some  superficial  redness 
The  abscess  at  last  points  at  some  part  of  the  margin  of  the  gland,  usually  at 
its  lower  and  outer  side,  where  the  matter  seems  to  gravitate ;  a'fter  a  time 
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however,  it  will  coimnouly  appear  at  other  points  of  the  cu-cumference  of  the 
gland,  beyond  which  it  always  extends,  though  it  seldom,  if  ever,  perforates  the 
structure.  I  have,  in  more  than  one  instance,  seen  a  senes  of  four  or  five  aper- 
tures forming  a  large  circle  round  the  margin  of  the  gland.  It  very  commonly 
happens  that  the  apertures  through  which  the  pus  discharges  itself  m  these 
situations,  degenerate  ijito  fistulous  canals,  by  no  means  easily  closed. 

3.  Injlammation  of  the  Mmimary  Gland  itself  is  not  of  such  frequent  occur- 
rence as  either  of  the  other  forms  of  abscess.  When  the  whole  of  the  organ  is 
affected,  it  gives  rise  to  great  swelling  of  the  breast,  with  severe  aching  and 
lancinating  pain,  and  much  constitutional  disturbance,  usually  of  an  irritative 
type.  Not  imfrequently  one  lobule  only  of  the  gland  becomes  inflamed  ;  and 
then  the  local  signs  are  proportionately  limited,  and  occasionally  cease.  As 
Velpeau  has  pointed  out,  one  lobule  after  another  may  become  inflamed,  so 
that  a  succession  of  abscesses  forms  in  different  parts  of  the  gland.  As  the  in- 
flammation advances  to  siippuration,  the  skin  is  reddened,  assumes  a  dusky  hue, 
becomes  glazed,  has  a  peciiliar  greasy  appearance,  and  pits  on  pressure.  When 
matter  has  formed,  the  tension  of  the  superficial  paiis,  with  ojdema  and  perhaps 
deep-seated  fluctu.ation,  determine  its  presence. 

Treatment— lu  the  treatment  of  inflammation  and  abscess  of  the  breast 
occurrmg  during  lactation,  it  must  be  borne  in  mind  that  Ave  have  not  a  sthenic 
inflammatory  condition  to  deal  with,  but  that  the  disease  almost  invariably 
happens  tu  pale  delicate  women,  commonly  of  a  strumous  habit,  and  weakened 
by  recent  parturition  ;  indeed,  the  aftection  appears  to  be  rather  an  inflamma- 
tion of  an  irritative  and  congestive,  than  of  a  sthenic  character.    It  is  there- 
fore obvious  that  antiphlogistic  means  of  an  active  nature  are  not  admissible  ; 
and  the  best  plan  of  treatment  appears  to  consist  in  keeping  up  the  strength  of 
the  patient  by  proper  constitutional  support,  at  the  same  time  that  the  local 
inflammation  is  checked  by  topical  antiphlogistic  measui-es.    The  first  thing  to 
be  done  is  to  prevent  the  occui'rence  of  suppuration ;  if  this  can  be  accom- 
pUshed,  which  is,  however,  rarely  the  case,  much  will  be  gained.    In  order  to 
effect  this,  the  breast  should  be  supported  in  a  sHng,  so  as  to  lessen  congestion 
in  it ;  and  the  arm  at  the  same  time  should  be  fixed  to  the  side,  in  order  to 
prevent  traction  of  the  pectorals  and  movement  of  the  submammary  areolar 
tissue.    If  the  patient's  strength  be  good,  leeches  may  be  applied  ;  in  the 
majority  of  cases,  however,  they  wiU  not  be  required,  but  warm  evaporating 
lead  lotions  or  the  assiduous  application  of  camomile  or  poppy  fomentations 
may  be  substituted  in  their  stead ;  at  the  same  time,  the  mUk  should  be  dra^NTi 
off  by  means  of  a  breast-pump  or  sucker,  the  cliild  being  put  to  the  unaffected 
breast  or  weaned,  and  an  occasional  saline  ptirgative  administered,    ^en  sup- 
puration is  impending,  the  application  of  fomentations  may  be  contmued,  the 
patient  being  allowed  a  more  liberal  supply  of  nourishment,  with  a  moderate 
quantity  of  malt  liquor  ;  and,  so  soon  as  matter  can  be  felt,  it  should  be  cut 
down  upon  and  let  out  by  an  aperture  in  the  most  dependent  position.  It  is  ot 
great  importance  that  the  matter  should  be  let  out  early,  and  by  an  openmg 
into  the  lowest  part  of  the  abscess  ;  if  it  be  not,  it  bm-rows  deeply,  diJlusmg 
itself  through  the  areolar  tissue  under,  beyond,  and  around  the  gland,  and, 
opening  at  several  points,  leaves  long  fistulous  tracks  perforating  the  breast  m 
various  directions.    When  suppuration  is  going  on,  the  patient  s  strength  must 
be  supported  with  tonics,  the  mineral  acids,  bark,  and  quinine.    Porter  must 
be  liberally  allowed,  and  plenty  of  nourishment  given.    The  sniuses  that  arc 
left  may  usually  be  induced  to  close  by  attention  to  the  state  of  the  general 
health  :  should  they  not  do  so,  however,  the  employment  ot  pressure  anrt 
the  use  of  stimulating  injections  may,  in  time,  accomplish  this.    In  tlie  e\ent 
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of  their  proving  rebellious,  it  has  been  proposed  to  slit  them  up  ;  but  this  is 
an  imnecessarily  severe  practice,  and  may,  I  believe,  in  all  cases  be  dispensed 
with. 

Chronic  Abscess  of  the  Breast  may  assume  two  forms  :  the  Diffmed,  and 
the  Circumscribed  or  Encysted. 

Chronic  Diffused  Abscess  of  the  breast  may  occur  at  all  ages,  in  the  single  or 
in  the  mai-ried.  It  usually  appears  in  the  submammary  areolar  tissue,  often 
without  any  external  exciting  cause,  but  as  a  consequence  of  impaired  health, 
m  strumous  or  cachectic  females,  and  is  possibly  connected  with  uterine 
derangement.  ^  It  may  acquire  a  very  large  size,  and,  pushing  the  mammary 
gland  before  it,  gives  the  breast  a  conical  pointed  shape.  Fluctuation  soon 
becomes  appai-ent,  and  the  ordinary  local  signs  of  clironic  cold  or  coijgestive 
abscess  disclose  themselves. 

The  Treatment  of  chronic  diffused  abscess  of  the  breast  consists  in  making  a 
free  outlet  for  the  pus  in  a  dependent  situation,  and  then  introducing  a  di-ain- 
age-tube  ;  at  the  same  time  that  the  general  health  is  improved  with  iron  or 
cod-liver  oil  on  ordinary  medical  principles. 

Chronic  Encysted  Abscess  of  the  breast  is  a  disease  of  great  importance,  inas- 
much as  it  closely  simulates  various  tumours  in  this  situation  ;  so  much  so, 
indeed,  that  it  is  only  with  extreme  difficulty  that  the  diagnosis  is  effected  in 
some  cases,  and  the  breast  has  in  numerous  instances  been  amj)utated  on  the 
supposition  of  its  being  the  seat  of  tumour,  when  it  was  merely  affected  Avith 
this  variety  of  abscess.  It  usually  commences  as  the  result  of  pregnancy, 
whether  complete  parturition  or  miscarriage  take  place  ;  sometimes  as  a 
consequence  of  lacteal  inflammation,  but  usually  mthout  any  injury  or  other 
direct  local  cause.  An  indurated  indolent  swelHng  forms,  and  this  may 
gradually  soften  in  the  centre  ;  but  fluctuation  may  for  a  long  time  be  very 
indistinct,  and  even  absent,  being  obsciu'ed  by  the  thick  wall  of  plastic  matter 
that  is  thrown  out  aroimd  the  coUection  of  pus.  It  is  owing  to  the  deposition 
of  this  dense  mass  of  limiting  fibrine,  that  the  encysted  abscess  is  commonly 
developed  as  a  hard  and  apparently  soUd  lump.  It  is  in  general  not  very 
distinctly  circumscribed,  and  of  but  moderate  magnitude  ;  after  a  time  it 
remams  stationary,  or  but  slowly  increases  with  but  Httle  pain  duiing  a  space 
of  many  months  ;  it  is  not  unfrequently  attended  with  retraction  of  the 
nipple. 

Diagnosis.— The  diagnosis  of  this  form  of  abscess  is  of  great  importance,  in- 
asmuch as  it  has  not  imfrequently  been  excised  for  tumotcr  of  the  breast.  I  am 
acquainted  with  many  instances  in  which  this  mistake  has  been  committed. 
Such  an  error  may,  however,  commonly  be  avoided  by  attention  to  the  follow- 
ing points  :  1,  that  it  is  almost  iiivariably  preceded  by  impregnation,  parturi- 
tion, or  miscarriage  ;  2,  that  there  is  more  or  less  oedema  of  the  subcutaneous 
areolar  tissue  covering  it ;  3,  that,  although  it  is  of  slow  formation  and  without 
pain,  it  is  not  distinctly  circumscribed,  but  gradually  fuses  in  an  irregular 
manner  into  the  neighbouring  tissues  ;  4,  that  it  is  not  freely  moveable"  but 
rather  incorporated  with  adjacent  parts ;  and  5,  that  elasticity,  or  even  deep 
fluctuation,  may  be  commonly  felt  at  one  part  of  it.  Should  there  be  much 
doubt  in  the  case,  the  introduction  of  an  exploiing  trochar,  by  giving  issue  to 
the  pus,  will  always  determine  its  true  nature  ;  indeed,  tliis  simple'^means  of 
diagnosis  should  never  be  neglected  in  all  cases  in  which  there  is  reason  to 
suspect  the  possibility  of  the  apparent  tumour  of  the  breast  being  in  reality 
an  abscess. 

Treatment.— In  encysted  abscess,  as  well  as  in  tlie  diffused  fonn,  the  drainat^e- 
tube  is  most' useful ;  but  should  the  mass  of  plastic  nuitter  be  very  large  and 
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dense,  a  seton  may  advantageously  be  passed  across  it  in  a  iierpendicukr  direc- 
tion, so  that  tlie  tumour  may  be  softened  down  and  caused  to  disappear  by  the 
inflammation  thiis  excited  in  it. 

In  all  cases  of  chronic  abscess  of  the  breast,  but  more  particularly  in  the  sub- 
mammary, the  arm  should  be  kept  in  a  sling  or  bandaged  to  the  side. 

TUMOURS  OF  THE  BREAST. 
The  study  of  the  various  tumours  of  the  breast,  more  especially  in  a  dia- 
gnostic point  of  view,  is  of  the  first  importance  to  the  practical  Surgeon  ;  for, 
though  it  might  be  supposed  that  it  would  be  easy,  if  not  to  recognise  the 
minuter  shades  of  pathological  difference  between  morbid  growths  so  superfici- 
ally situated  as  those  of  the  mammary  gland,  at  aU  events  to  diagnose  the 
malignant  from  the  non-malignant  affections  of  tliis  organ,  yet  in  practice 
nothing  is  more  difficult  in  many  cases  :  and  it  not  only  requires  great  experi- 
ence, but  also  an  intimate  acquaintance  with  the  special  coui-se  and  symptoms 
of  each  particular  disease,  to  come  to  a  correct  conclusion  as  to  its  nature. 
Even  with  all  the  light  which  experience  and  a  careful  examination  of  the  cha- 
racters of  the  timiour  may  throw  upon  the  nature  of  the  disease,  it  will  be  im- 
possible for  the  Surgeon  to  avoid  occasional  errors  in  diagnosis. 

Mammary  tiuuours  may  be  either  simple  or  malignant.    The  recognition 
of  the  different  varieties  of  simple  tumour  that  affect  the  breast-gland,  is 
•  principally  due  to  Sir  A.  Cooper ;  and  this  department  of  surgical  pathology 
has  of  late  years  been  much  extended  by  the  researches  of  Velpeau  and  Birkett. 

NON-MALIGNANT  TUMOURS. 

The  non-malignant  tumours  of  the  breast  comprise  the  Chronic  Mammary 
Tumour,  the  different  varieties  of  Cystic  Growth,  the  Painful  Tubercle,  Hydatid 
Gystx,  and  various  forms  of  Fibrous,  Cartilaginous,  and  Osseous  Growths. 

Chronic  Mammary  or  Adenoid  Tumour,  or  Adenocble,  is  perhaps  the 
most  common  variety  of  these  benign  structures.  It  usually  occurs  as  the  result 
of  blows,  squeezes,  or  lacteal  irritation,  and  is  almost  invariably  met  vri.th  in 
young  women  under  thirty  years  of  age — seldom  commencing  at  a  later  period 
than  forty ;  usually  in  women  otherwise  healthy ;  and  most  frequently  in  those 
of  a  sanguineo-nervous  temperament.  It  is  often  associated  with  the  hysterical 
temperament,  and  connected  with,  if  not  dependent  on,  uterine  irritation  and 
sexual  excitement  of  an  in-egular  kind.  This  tumour  is  generally  of  small  size 
when  first  perceived,  and  may  remain  stationary  for  many  years  ;  or  it  may 
slowly  increase,  and  at  last  attain  a  considerable  bulk.  In  other  cases  it  may 
very  rapidly  grow  to  a  great  size.  In  a  case  on  which  I  operated  some  years 
ago,  the  tumour  had  continued  for  eighteen  years  of  about  the  size  of  a  walnut, 
but  in  the  coui'se  of  six  months  it  increased  to  an  enormous  magnitude,  and  on 
removal  weighed  nearly  five  pounds. 

This  tumour  usually  commences  as  a  small,  moveable,  finely  nodulated 
growth,  attached  by  a  pedicle  to  one  side  of  the  mammary  gland  ;  it  is  hard 
and  incompressible,  often  appears  isolated,  and  is  not  generally  painfiil ;  it  iii- 
creases  slowly,  without  discolourhig  the  skin  or  becoming  attached  to  it,  and  is 
frequently  many  years  in  attaining  a  moderate  size.  It  is  often  floating,  as  it 
were,  in  the  substance  of  the  gland,  into  which  it  can  be  pushed  back.  Tlus 
tumour  is  frequently  mistaken  for  a  cancerous  groA\i,h,  and  the  diagJiosis  is 
often  as  difficult  as  it  is  important  ;  though  in  many  cases  the  otherwise  good 
health  of  the  patient,  the  mobiHty  of  the  mass,  the  absence  of  all  implication 
of  the  skin  or  glands,  the  want  of  hardness,  and  its  circiunscribed  character, 
mil  usually  indicate  its  tnie  nature. 
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Fig.  463.  —  Adenoid  Tumour  of  the  Breast:  a,  Portion  of 
Normal  Gland  Stnicture ;  6,  Adenoid  New  Formation  ;  c,  Connec- 
tive and  Fatty  Tissue.    Magnified  250  diameters. 


On  examination  after  removal,  it  appears  ii-regnlarly  lobnlated,  is  encapsuled, 
and  its  cut  sm-face  Avill  be  found  to  present  a  bluish  or  greyish-white  colour, 
which,  after  exposure  to  the  air,  assumes  a  rosy  tint ;  and,  on  pressure  drops  of 
a  thick  creamy  fluid  will  often  be  seen  to  exude.  Under  the  microscope  it  has 
been  foimd  by  Birkett  to  consist  of  imperfectly  developed  hypertrophy  of  the 
glandulixr  tissue  ;  the  terminal  cells  of  which  are  filled  with  epithelial  scales. 

Adenocele,  though  usually  very  chronic  in  its  progress,  may  at  times  assume 
extreme  rapidity  of  gro-\vth,  so  as  abnost  to  simulate  malignant  disease.  This 
usually  happens  in  tliose  cases  in  which  an  adenocele  has  remained  in  a 
quiescent  state  from  an 
early  period  up  to  about 
the  middle  of  life,  or 
ia  which  it  developes 
for  the  first  time  be- 
tween the  ages  of  35 
and  40  years.  In  these 
instances  it  will  grow 
with  extreme  rapidity, 
attaining  in  a  few 
months  a  size  equal  to 
that  of  a  cocoa-mit,  or 
even  larger,  and  simu- 
lating in  tliis  respect 
the  progress  of  an 
encephaloid  tumour. 
Such  rapidly  growijig  adenoceles  are  painless,  and,  however  large,  continue 
perfectly  moveable,  free  from  deep  adhesion,  or  from  glandular  implication ; 
the  sMn  covering  them  is  healthy,  thinned,  and  unadherent,  tiie  nipple  project- 
ing xisually  very  prominently.  The  tiimour  itseK  will  be  felt  to  be  nodulated, 
semi-elastic,  not  stony,  and  always  rounded  in  outline.  After  removal  its 
section  is  lobulated  and  glistening,  something  resembUng  a  mass  of  rice  or  sago 
jelly,  often  having  cysts  interspersed  through  its  substance,  containing  fluid 
or  semi-solid  glandular  tissue. 

Treatment.— This  consists  in  attention  to  the  general  health,  and  in  the  em- 
ployment of  local  absorbent  remedies.  In  this  way,  tumours  of  tliis  description 
have  occasionaUy  disappeared  ;  ki  some  instances,  they  have  been  known  to 
become  spontaneously  absorbed  after  marriage  or  during  pregnancy.  If  obsti- 
nate, their  dispersion  may  be  faciUtated  by  the  occasional  application  of  two  or 
three  leeches,  followed  by  iaimction  of  iodide  of  lead  ointment  ;  and  by  the 
internal  administration  of  Plummer's  piH,  and  the  compoimd  decoction  of  aloes. 
In  addition  to  these  means,  the  employment  of  compression  will  be  found 
e.speciaUy  serviceable  ;  this  may  be  applied  either  by  means  of  Amott's  slack 
air-cushion,  or  by  Tanchou's  plan,  which  consists  of  a  pad  to  M'hich  a  spu>al 
spring  is  attached,  and  which,  being  compressed  by  a  proper  an-angement  of 
bandages  across  the  chest,  wiU  keep  up  steady  and  continued  pressiu-e  upon  the 
tumour.  I  have  employed  this  kind  of  apparaUis,  which  is  far  less  expensive 
and  cumbersome  than  the  air-comprcssor,  in  several  cases  of  mammary  tmnour 
with  great  benefit.  The  advantage  attending  it  is,  that  it  can  be  used  in  conj  mic- 
tion with  absorbent  ointments,  which  cannot  be  used  with  the  air-bat^  as  the 
grea.se  entering  into  their  composition  destroys  the  macintosh  clotli  of  which  it 
is  made.  In  this  way  absorption  may  not  unfrequently  be  secured  ;  and  I  am 
disposed  to  think  that  not  a  few  of  the  so-called  cases  of  cancer  of  tlie  breast 
that  have  been  reported  as  having  been  cured  by  pressure,  were  in  reality  in- 
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stances  of  the  chronic  mammary  tumoiu-  in  which  absorirtion  had  been  brought 
about  in  this  way.  Should  the  growth  attain  too  great  a  magnitude  to  admit 
of  absorption  by  the  means  that  have  just  been  recommended,  its  excision  must 
be  practised.  In  doing  this  it  is  not  necessary  to  remove  the  whole  of  the 
breast,  but  it  will  be  quite  sufficient  to  extli-pate  the  tumour  xtseK,  and  at  most 
the  small  lobe  of  mammary  gland  connected  with  it.  This  may  be  done,  if  the 
growth  implicate  the  edge  of  the  mammary  gland,  by  two  incisions  that  radiate 
from  the  nipple  as  from  a  centre,  thus  inclosing  a  triangular  portion  of  the 
breast.  If  it  be  very  moveable,  and  in  the  substance  of  the  gland  itself,  it  may 
often  be  enucleated  through  a  simple  incision.  In  removing  this  tumour  there 
are  two  little  practical  points  that  should,  if  possible,  be  attended  to.  1.  The 
gland  should  not  be  incised  through  its  whole  thickness,  so  as  to  open  up  the 
areolar  bed  which  is  interposed  between  it  and  the  pectoral  muscle.  If  this  be 
interfered  with,  infiltration  of  blood  or  of  pus  into  it  may  occur,  and  deep 
abscess  may  form  under  the  breast  or  at  the  lower  edge  of  the  gland,  leading 
to  very  troublesome  consequences.  2.  The  wound  must  not  be  closed  tightly 
by  sutures  and  ijlasters.  If  this  be  done,  the  discharges  are  retained,  and 
bm•ro^^^Jlg  of  unhealthy  matter  often  results  into  the  submammary  areolar 
tissue,  leading  to  extensive  suppuration  behind  the  mammary  gland,  often  of  a 
most  troublesome  and  tedious  character.  I  have  foimd  it  better  to  leave  the 
wound  open,  and  to  di-ess  it  from  the  bottom. 

When  the  tumour  has  been  allowed  to  attain  a  very  large  size  before  re- 
moval, it  will  generally  be  necessary  to  extirpate  the  nipple  and  the  whole  of 
the  mammary  gland,  wliich  will  be  found  either  involved  in  the  tumour,  or  in 
an  atrophied  but  otherwise  healthy  state.  The  largest  tumour  of  this  descrip- 
tion without  cystic  development,  which  I  have  had  occasion  to  remove,  weighed 
nearly  five  pounds. 

In  some  rare  cases,  adenocele,  without  any  cystic  development,  returns  after 
operation,  even  though  the  whole  of  the  mammary  gland  has  been  extirpated 
with  the  tumour.  I  believe  this  to  be  the  case  most  fi-equently,  if  not  solely, 
when  the  adenocele  is  of  very  rapid  growth.  In  one  case,  where  I  had  removed 
a  very  large  adenocele  weighing  about  four  pounds,  with  the  whole  of  the  in- 
volved and  atrophied  mammary  gland,  from  a  lady  forty  years  of  age,  in  1859, 
recurrence  took  place  in  1861,  and  again  iu  1863, 1864, 1865,  and  1868.  The  re- 
current tumoiu's  were  developed  at  some  little  distance  from  the  original  cicatrix, 
and  proved  on  careful  examination  to  be  purely  adenoid,  without  any  cystic 
formation  or  cancerous  deposit,  or  any  evidence  whatever  of  malignant  action, 
and  were  successfully  removed.  The  patient's  general  health  continued  per- 
fectly good  throughout. 

When  an  adenocele  is  not  only  extremely  rapid  in  its  growth,  but  recurs 
after  removal,  suspicions  of  malignancy  not  imnaturally  arise,  as  two  of  the 
most  frequent  and  important  elements  of  such  a  condition,  exuberant  vegeta- 
tive activity  and  local  return,  exist.  But  the  absence  of  all  contamination 
of  neighboui-ing  structures,  superficial  or  deep,  of  glandular  implication  or  of 
visceral  deposit,  and  of  constitutional  cachexy,  will  indicate  the  benign  character 
of  the  disease.  In  such  cases  as  these,  the  tendency  to  recurrence  will  gradually 
wear  itself  out ;  and,  after  several  operations  have  been  required  at  intervals  of 
months,  or  a  year  or  two,  the  disease  will  cease  to  be  reproduced,  and  a  cure 
wiU  be  tlma  established. 

Painful  Mammary  Tumoub.— It  occasionally  happens  that  the  cliromc 
mammary  tumoiu-  becomes  the  seat  of  very  severe  and  paroxysmal  neuralgic 
pains,  attended  with  very  considerable  cutaneous  sensibility,  constituting  the 
form  of  disease  that  goes  by  the  name  of  the  painful  ■mammary  tumour,  ihis 
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condition  most  frequently  occiu's  in  early  life,  and  in  women  of  an  irritable  and 
delicate  constitution  ;  it  is  commonly  associated  with  disorder  of  the  uterine 
fimctions,  the  pain  increasing  at  the  catamenial  periods,  and  appearing  to  be 
essentially  owing  to  the  implication  of  some  of  the  twigs  of  the  iutercosto- 
humeral  nerves  in  the  disease. 

The  Treatment  of  tliis  affection  must  have  special  reference  to  the  removal  of 
the  neuralgic  condition.  This  is  commonly  best  effected  by  the  internal  ad- 
ininistration  of  alteratives  and  tonics,  more  pai'ticularly  of  the  preparations  of 
iron  and  zinc,  with  cod-liver  oil  if  necessary ;  and  by  the  inunction  of  the 
iodide  of  lead  ointment,  conjoined  with  belladonna  or  aconite,  into  the  affected 
breast.  In  many  cases  the  application  of  a  few  leeches  from  time  to  time, 
especiaUy  in  the  vicinity  of  the  a-xiUa,  wiU  lessen  the  nem-algia  more  effectuaUy 
than  any  other  plan  of  treatment  ;  and  in  others,  again,  pressure  will  be  found 
serviceable.  If  aU  other  means  fail,  excision  of  the  tumour  may  in  tHs,  as  in 
the  last  case,  ultimately  be  foimd  necessary. 

Cystic  Tumour  of  the  Breast  is  one  of  the  most  common  of  the  non- 
mdignant  affections  of  this  organ.  It  may  occiu-  in  three  distinct  forms  :  I.  As 
a  Single  UnUociilar  Cyst  ;  2.  As  several  of  these  cysts  occurring  together,  a 
Compoimd  Cyst ;  and  3.  As  the  Cysto-sarcomatous  Tumom-,  in  which  the  cystic 
development  appears  to  be  superadded  to  a  structure  analogous  to  that  of  the 
chronic  mammary  tumour.  Besides  these  forms  of  non-malignant  cystic 
tumour,  we  occasionally  meet  with  Cystic  Cancer  of  the  breast. 

1.  The  Single  or  Unilocular  Cyst  of  the  female  breast,  described  by  Sir  B. 
Brodie  as  the  Sero-cystic  Tumour,  and  by  Sir  A.  Cooper  as  a  variety  of  hydatid 
tumour,  usually  occurs  in  the  form  of  a  smaU  thin  sac  of  about  the  size  of  a 
filbert,  containing  a  clear  serous  fluid,  imbedded  in  the  glandular  substance  of 
the  breast,  and  moveable  imder  the  skin.  Most  commonly  more  than  one  cyst 
of  this  kind  is  present  in  the  breast ;  though,  as  one  attains  a  greater  develop- 
ment than  the  others,  the  smaUer  ones  may  readily  escape  detection.  These 
cysts  when  single  and  smaU  always  contain  a  clear  serous  fluid,  but  as  they  in- 
crease m  size,  or  become  multiple,  their  contents  may  assume  a  greenish-brown 
or  blackish  tinge  from  effused  blood.  They  may  continue  for  a  great  length  of 
time  of  smaU  size ;  but  in  other  cases  they  gradually  increase  until  they  contain 
several  ounces  of  fluid.  They  then  become  very  tense,  with  the  skin  drawn 
tightly  over  them,  through  which  they  shine.  Sii-  B.  BrotUe  is  of  opinion  that 
they  are  ongmaUy  formed  by  a  dilatation  of  the  lactiferous  tubes,  and  refers 
to  a  preparation  m  which  this  position  can  be  demonstrated. 

The  Diagnosis  of  the  affection  may  usually  be  readily  effected  by  feelin^  the 
globular  elastic  cyst  or  cysts  under  the  skin  ;  the  mammary  gland  beinff 
moveable,  and  not  adherent  to  any  of  the  adjacent  structures.  In  those  cases 
however,  m  which  the  tumour  lies  deeply,  the  diagnosis  may  not  so  readUy  be 
made,  more  especiaUy  from  some  of  the  cystic  forms  of  cancer  to  which  I  shall 
afterwards  have  occasion  to  advert.  In  feet,  nothing  is  more  easy  than  to 
diagnose  the  true  nature  of  a  superficially  seated  cystic  tumour,-nothing  more 
ditfacult  m  some  cases  than  to  diagnose  one  deeply  seated  at  the  under  siu-face 
of  the  mammary  gland.  Wlienever  the  Surgeon  has  any  doubt  about  the 
e.xistence  of  flmd  m  a  tumour  of  the  breast,  he  should  introduce  an  exploring 
trochar  ;  when,  if  the  disease  be  cystic,  the  fluid  will  be  discharged.  If  the 
tumour  prove  to  be  soUd,  no  iU  consequences  will  result  from  the  simiile 
puncture.  Several  instances  have  occurred  to  me  in  wliich,  from  tlie  want  of 
this  simple  precaution,  very  excellent  Siu-geons  had  condemned,  as  cancerous 
tumours  of  the  breast  which  proved  to  be.  cystic.  ' 
Unilocular  cysts  of  the  breast  occasionally  attain  an  immense  size,  at  the 
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same  time  that  their  walls  remain  thin  and  supple.  In  some  of  these  instances, 
the  fluid  contmues  to  the  last  of  a  truly  serous  character  ;  in  other  cases,  how- 
ever, it  becomes  more  or  less  glairy  or  mucilaginoiis,  and  hence  Velpeau  has 
described  this  variety  as  the  Sero-mucous  Cyst.  In  other  cases  the  walls  of  the 
cysts  have  been  known  to  undergo  calcareous  degeneration.  When  these  cysts 
attain  a  very  large  size,  their  walls  being  thin,  and  the  skin  covering  them 
tense,  they  may  become  translucent,  and  thus  constitute  true  hydrocele  of  the 
breast,  resembling  in  many  respects  similar  serous  tmnours  that  form  in  the  neck. 

2.  Comxiound  Cysts. — In  the  majority  of  instances,  as  has  already  been 
observed,  no  material  alteration  takes  place  in  the  cyst,  except,  perhaps,  its 
gradual  increase  in  size  ;  but  in  otlier  instances,  peculiar  changes  occur  in  it,  in 
consequence  of  which  it  becomes  filled  up  by  a  dense  solid  growth  springing 
from  the  interior,  at  last  rmdergoing  ulceration,  and  gi^^ng  rise  to  a  series  of 
destructive  changes.  The  pathological  phenomena  that  accompany  these 
changes  have  been  ably  investigated  by  Sir  B.  Brodie.  He  finds  that,  in  the 
first  instance,  one  or  more  membranous  cysts,  containing  senmi,  are  formed  in 
the  breast ;  the  fluid  gradually  becomes  darker  in  colour,  and  opaqtie  ;  after  a 
time  a  fibrinous  excrescence,  of  a  lobulated  or  foliated  form,  springs  up  into  the 
interior  of  the  cyst,  gradually  displacing  and  occasioning  absorption  of  the  con- 
tained fluid,  and  at  last  filling  up  the  whole  of  its  interior  ;  and  then,  coming  into 
contact  with  the  capsule  by  which  it  is  compressed,  or  with  wliich  it  may  be 
firmly  incorporated,  the  whole  timiour  is  converted  into  a  solid  mass,  in  which 
the  remains  of  the  cysts  still  continue  to  be  perceptible.  Sir  B.  Brodie  thinks 
that  there  is  reason  for  believing  that  a  growth  of  a  fibrhious  substance  takes 
place  from  the  outer  side  of  the  cyst  as  well,  thus  adding  to  the  general  size  of 
the  breast.  If  one  of  the  larger  cysts  be  laid  open,  or  if  the  pressure  of  the 
intracystic  growth  caiise  inflammation  and  ulceration  of  its  capsule,  this  may  at 
last  be  perforated,  and  a  fungous  mass  will  sprout  through  it,  presenting  many 
of  the  ordinary  symptoms  of  a  malignant  growth ;  being  irregular,  dark- 
coloured,  bleeding  readily,  and  increasing  rapidly  in  size,  and  indeed,  va.  some 
cases,  actually  tmdergoing  encephaloid  transformation.  When  such  changes  as 
these  have  taken  place,  the  tumour  assumes  a  formidable  character,  and  will 
rapidly  prove  fatal  by  the  induction  of  exhaustion  and  hectic.  Tumours  of  this 
description,  composed  of  cysts  having  intracystic  growths  sprouting  from  their 
interior,  may  attain  an  immense  magnitude  and  weight.  They  have  been  met 
with  of  six,  eight,  or  even  twelve  pounds  weight ;  but  the  largest  is  one 
described  by  Yelpeau,  which  weighed  forty  pounds. 

3.  Cystic  Sarcoma. — The  various  forms  of  cystic  tumour  that  have  just  been 
described,  when  associated  with  the  development  of  fibrinous  intracystic  matter, 
constitute  forms  of  the  so-called  cystic  sarcoma.  Another  variety  of  this  disease, 
however,  is  not  unfrequently  met  mth,  in  which  the  sarcomatous  or  solid 
element  of  the  tumour  preponderates  over  the  cystic  part  of  the  growth.  In 
these  cases  the  tumour  will  be  found  to  be  composed  of  a  dense,  white,  lobu- 
lated, or  foliated  structure,  closely  resembling  that  of  the  chronic  mammary 
tumour,  and  consisting  either  of  imperfect  hyi^ertrophy  of  the  breast-gland,  or 
of  the  deposit  of  a  fibrinous  material.  This  mass  is  studded  throughout  with  a 
number  of  small  cysts,  varying  in  size  from  a  pin's  head  to  a  hazel-nut,  and 
usually  containing  clear  fluid.  If  some  of  these  cysts  increase  out  of  proportion 
to  the  rest,  the  tumoiu-  vnll  assume  more  of  the  true  cystic  character. 

This  form  of  cystic  sarcoma  usually  occurs  in  women  fi-om  tliirty  to  tlurty- 
five  years  of  age,  as  the  result  of  injury  or  as  the  remote  consequence  of  some 
inflammatory  action  dui-ing  lactation.  On  examining  a  breast  affected  m  tlus 
way,  it  wiU  be  foimd  that  the  tvmiour,  which  may  either  be  confined  to  one 
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lobe  or  may  implicate  the  wliole  of  the  gland,  is  hard,  heavy,  and  solid  to  the 
feel ;  on  cju-eful  examination,  however,  its  surface  may  be  felt  to  be  finely 
nodulated  ;  and,  occasionally,  a  larger  cyst  than  usual  may  be  found  projecting, 
which  is  recognised  by  its  elastic  feel  and  globular  shape.  The  disease  is  slow 
in  its  gro\vth,  and  does  not  implicate  the  adjacent  cutaneous  or  areolar 
structures  ;  hence,  the  tumour  is  moveable  on  the  pectoral  muscles,  and  the 
skin  is  unattached  to  it.  The  axiUary  glands,  also,  are  not  enlarged,  at  least 
not  to  any  material  extent.  The  nipple  will  usually  be  found  to  be  normal  in 
its  shape,  and  not  depressed. 

The  eventual  development  of  malignant  action  in  these  cystic  tumours  by 
the  deposit  of  encephaloid  matter  in  the  interior  of  the  large  cysts  must  not  be 
overlooked    A  timiour  of  this  kind  may  be  benign  for  many  years,  and  remain 


Fig  464.— Ulcerated  Cystic  Tumour  Pig.  465.— The  same  Cystic  Tumour,  six  months 

of  Breast,  of  20  years'  diu-ation.  later,  with  Cancerous  Deposit. 


generally  so  throughout  the  greater  portion  of  its  structure  ;  yet,  after  removal, 
encephaloid  may  be  found  to  have  formed  in  some  of  the  cysts.  In  the  case 
from  which  the  drawings  (Figs.  464,  465)  were  taken,  the  tumour  had 
existed  for  more  than  twenty  years  before  removal,  having  commenced  at  the 
age  of  twenty-eight ;  but,  after  extirpation,  cancerous  encephaloid  matter  was 
found  at  the  bottom  of  some  of  the  cysts,  which,  as  the  constitution  was  uncon- 
taminated,  was  doubtless  of  recent  formation  ;  and  the  surface  of  the  fungus 
was  epitheliomatous. 

Treatment. — The  treatment  of  these  various  forms  of  cystic  and  sarcomatous 
growths  varies,  according  to  the  number  and  size  of  the  cysts,  and  the  quantity 
of  solid  matter  deposited  inside  and  around  them.  Wlien  the  cyst  is  small  and 
single,  the  fluid  contents  may  be  let  out  by  puncturing  with  a  small  trochar  ; 
but  a  cure  cannot  usually  be  effected  in  this  way,  as  the  fluid  readily  reaccu- 
raulates.  In  cases  of  this  kind.  Sir  B.  Brodie  found  considerable  advantage 
from  the  application  of  stimulating  embrocations,  more  particularly  of  one 
composed  of  equal  parts  of  camphorated  spirit  and  weak  spirit,  ^vith  one-eighth 
part  of  liquor  plumbi.  In  other  cases,  blistering  and  the  application  of  the 
tincture  of  iodine  may  be  serviceable.  Under  these  plans  of  treatment,  I  have 
several  times  seen  the  tumour  disappear.  Occasionally  it  will  suppurate 
spontaneously,  and  is  thus  got  rid  of ;  or  it  may  be  opened,  a  tent  of  lint  intro- 
duced, and  thius  suppurative  granulation  established  in  it. 
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Operative  Treatment, — If  the  tiimouv  be  unilocular  and  single,  conlaiiiing 
serous  fluid,  possibly  with  fibrinous  matter  in  its  interior,  it  may  often  be 
dissected  out  of  the  areolar  bed  in  wbich  it  lies,  and  be  separated  from  its 
attachment  to  the  mammary  gland,  this  structure  and  the  nipple  being  other- 
wise left  intact.  In  this  way  I  have  successfully  removed  large  unilocular 
cysts  of  the  size  of  a  shaddock.  If  the  cysts  be  compound  and  nvmierous,  the 
case  is  more  serious,  and  then  their  extirpation  only  is  not  advisable. 

When  the  disease  is  truly  a  Cystic  Sarcoma  it  is  better  either  to  leave  the 
tumour  and  treat  it  by  palliatives,  or  to  remove  the  whole  breast ;  partial 
removal  of  the  breast,  extirpation  of  the  tumour  with  its  lobe  of  the  mammary 
gland  only,  is  not  usually  a  very  successful  operation.  Recurrence  of  cystic 
development  will  almost  certainly  occur  ;  and  often  very  severe  inflammation 
of  the  glands  and  of  the  adjacent  textures  is  set  up.  This  I  have  seen  on 
several  occasions,  and  therefore  think  it  better  that  the  breast  slioidd  either  be 
left,  or  removed  in  toto.  Such  an  operation,  however,  should  not  be  under- 
taken in  tbe  early  stages  ;  as  the  tumour-  may  continue  for  many  years  without 
seriously  troubling  or  endangering  the  patient,  and  may  perhaps  eventually 
undergo  atrophy  or  absorption.  If,  however,  it  show  a  disposition  to  increase, 
to  become  troublesome  by  its  bulk,  or  painful,  it  should  then  certainly  be  extir- 
pated ;  and  this  operation  may  always  be  performed  with  a  good  prospect  of 
success,  inasmuch  as  the  disease  is  not  malignant,  and  does  not  tend  to  contami- 
nate the  constitution.  It  is  a  remarkable  fact,  however,  which  has  been  adverted  to 
by  Lawrence  and  Brodie,  that,  even  though  the  whole  of  the  breast  be  extirpated, 
a  similar  affection  occasionally  recurs  in  the  cicatrix,  requiring  subsequent 
operation  ;  and  then,  perhaps,  being  permanently  eradicated.  This  must  either 
be  owing  to  some  portion  of  the  cystic  structure  having  been  left  in  the  first 
operation,  or  to  the  development  of  new  cysts  in  the  site  of  the  former  ;  but  to 
which  cause  it  is  referable,  is  still  uncertain.  The  repeated  recurrence  of  these 
cystic  tumours  is  very  remarkable.  Csesar  Hawkins  relates  a  case  in  which  the 
growths  had  to  be  removed  eight  times  for  as  many  recuirences.  After  the 
removal  of  the  cystic  sarcoma,  a  recurrent  tumour  of  cancerous  character  is 
sometimes  developed  in  the  cicatrix,  even  in  cases  in  which  there  is  good 
reason  to  believe  that  there  has  been  no  carcinomatous  element  in  the  primary 
disease.  Yet  in  other  instances  it  is  doubtless  owing  to  the  cancerous  degene- 
ration of  the  cystic  growth,  wliich  may  originally  have  been  benign,  but  in 
which  a  malignant  action  has  established  itself  before  removal. 

Sanguineous  Cysts  are  occasionally  met  with  in  the  mamma.  They  present 
the  ordinary  characters  of  cystic  develoj^ment,  but  are  sometimes  accompanied 
by  bleeding  from  the  nipples,  and,  when  tapped,  are  found  to  contain  dark  thin 
grumous  fluid. 

Various  rare  Tumours. — Besides  these  tumours,  the  breast  is  occasionally 
the  seat  of  other  morbid  growths ;  for  instance,  fibrous,  osseous,  and  cartila- 
ginous masses  have  been  met  with.  AU  these  affections,  however,  are  of 
extremely  rare  occurrence  ;  and,  when  they  form,  it  is  almost  impossible  to 
determine  their  true  nature  imtil  after  removal.  Their  extirpation  is  usually 
practised  on  account  of  the  obscurity  attending  the  diagnosis,  and  the  fact  of 
their  commoidy  being  mistaken  for  cancerous  growths. 

The  most  important  of  these,  perhaps,  is  a  Recurrent  Fibrous  trmiour,  which 
shows  a  remarkable  tendency  to  return  after  removal.  This  it  may  do  many — 
as  often  as  eight  or  ten — times. 

Sir  A.  Cooper  describes  a  Scrofulous  Twmour  of  the  breast ;  the  precise  nature 
of  which  is  not  very  apparent  from  the  account  given  by  that  Surgeon.  It  is 
not  improbable,  however,  that  it  is  of  tuberculous  character ;  and  Velpeau 
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states  that  he  has  found  tubercle  occumng  in  the  breast  in  two  forms  :  in  the 
first,  primarily  deposited  in  the  skin  and  subcutaneous  cellular  tissue  ;  and  in 
the  other,  as  a  fibro-tuberculous  affection  of  the  gland  itself. 

Hi/datids  of  the  breast  are  of  rare  occurrence,  and  have  been  princijially 
described  by  Sir  A.  Cooper  ;  cases  have  also  been  related  by  Griife  and  others. 
These  hydatid  tiunours  are  so  excessively  rare  and  obscure,  that  their  true 
nature  would  not,  in  all  probability,  be  suspected  until  after  removal.  They 
present  tlie  ordinary  characters  of  deeply  seated  cysts,  with  fluctuation  and 
some  induration  roimd  the  globular  swelling,  and  an  absence  of  pain.  In  such 
a  case,  an  incision  into  the  tumour  will  cause  the  escape  of  the  acephalocysts, 
and  the  ultimate  suppuration  of  the  cavity  in  which  they  lodged,  which  will 
gradually  cicatrise. 

In  some  rare  cases,  tumours  containing  Foetal  Remains  have  been  met  with 
in  the  breast  :  these,  however,  are  rather  matters  of  pathological  curiosity  than 
of  practical  importance. 

MALIGNANT  TUMOURS  OF  THE  BREAST. 
AU  the  various  forms  of  cancer  have  been  met  with  in  the  breast ;  scin-hus, 
however,  occurs  with  far  greater  frequency  than  any  of  the  other  varieties! 
Occasionally  the  encephaloid  form  of  the  disease  is  met  with,  but  coUoid  very 
rarely  occurs.  There  is,  however,  a  preparation  in  the  University  College  Museum 
illustrating  the  disease,  and  I  have  once  removed  a  very  large  colloid  tumour 
from  this  region.  Cancer  of  the  breast,  whatever  form  it  assume,  is  invariably 
primary  :  it  may  affect  one  lobe  only,  or  be  infiltrated  into  the  whole  gland  ; 
and  it  may  commence  in  the  nipple  or  in  the  skin  covering  the  breast.  Most 
frequently  one  side  only  is  afi"ected  ;  but  in  some  cases  both  mammary  glands 
are  implicated. 

SciRRHTJS. — Scirrhus  is  the  form  of  cancer  which  is  commonly  met  with  in 
the  breast.   It  may  occur  in  several  ways  :  either  affecting  the  nipple,  implicat- 
ing the  sMn,  being  primarily  deposited  in  the  form  of  an  intramammary  tumour  ; 
or  mfiltrating  the  whole  substance  of  the  organ.    It  most  commonly  com- 
mences as  a  circumscribed  tumour  of  smaH  size,  at  first  perhaps  smooth  and 
round,  hard  and  mdolent  in  its  character,  with  little  or  no  pain  ;  it  is  readily 
moveable,  may  be  situated  in  one  lobe,  and  is  attached  perhaps  to  the  rest  of 
the  gland  by  a  distinct  pedicle.    As  it  increases  in  size,  it  becomes  hard 
knobbed,  and  in-egular,  perhaps  presenting  a  finely  granular  feel,  and  becomin<^ 
fixed  to  the  gland  and  subjacent  parts.    When  the  disease  begins  as  scirrhous 
infiltration  of  the  breast,  the  mass  is  from  the  first,  hard,  rugged,  ii-retnilar 
nodiUated,  and  heavy  ;  often  somewhat  square  in  shape,  and  early  accompanied 
by  adhesions  to  subjacent  parts.    In  other  cases,  the  development  of  the 
scirrhous  mass  is  accompanied  by  a  corresponding  atrophy  of  the  mammary 
gland,  which  becomes  shriveUed  and  disappears  entirely.    In  some  instances 
rather  large  cysts  may  form  in  connection  with  the  scirrhous  mass    In  a 
woman,  whose  breast  I  once  removed  for  what  was  supposed  to  be  cystic 
sarcoma,  but  which  proved  after  the  operation  to  be  a  scii-rhous  tumour  the 
mass  contamed  several  cysts  as  large  as  cherries,  filled  with  dark  or  greenish 
fluid,  and  projecting  from  its  surface  ;  and  in  a  lady  under  my  care  for  scirrhus 
of  the  breast,  a  tumour  as  large  as  a  pigeon's  egg,  containing  sanguinolent  fluid 
formed  on  the  surface  of  the  tumour.  ' 

As  the  swelling  increases  in  size,  it  has  a  tendency  to  be  more  fixed  to  the 
subjacent  parts,  becoming  adherent  to  the  pectoral  muscles  and  incorporated 
with  the  areolar  tissue  at  the  border  of  the  axilla.  Tlie  tumour  also  begins  to 
foiTO  a  distmct  external  projection,  and  becomes  more  irregular  in  shape  •  it  is 
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the  seat  of  severe  pain,  more  particularly  at  night  ;  and  is  usually  covered  by  a 
plexus  of  blue  and  dilated  veins.  The  ordinaiy  symptoms  of  cancerous 
cachexy  now  apj)ear,  and  the  disease  then  makes  still  more  rapid  progj-ess. 

The  tumour  may  in  some  cases  remain  for  a  great  length  of  time  without 
imj)licating  the  Skin;  but  most  commonly,  after  it  has  existed  for  a  few 
months,  this  tissue  becomes  more  or  less  involved  in  the  morbid  action. 
Instead  of  being  loose  and  moveable  over  the  surface  of  the  cancer,  it  will  be 
foimd,  on  being  pinched  up  between  the  fingers,  to  dimple  at  one  part,  where 
it  may  be  felt  to  be  attached  by  a  kind  of  cord-like  process  to  the  tumoiir 
beneath  it.  After  a  time,  that  portion  of  the  skin  which  first  became  fixed  in 
this  way  acquires  a  reddish  or  purplish  colour,  and  is  covered  with  thin,  scaly, 
epidermic  desquamations,  and  becomes  permeated  by  a  number  of  small, 
ramifying  vessels.  A  crack  or  fissure  eventually  forms  in  this  ;  a  small  exuda- 
tion of  a  mucous  fluid  takes  place,  which  dries  into  a  scab  ;  under  this, 
ulcerative  action  sets  in,  which  speedily  assimies  the  ordinary  characters  of  a 
scirrhous  ulcer,  having  hard,  elevated,  and  everted  edges,  a  greyish-green  or 
foul  sui'face,  and  discharging  a  quantity  of  very  fetid  pus.  In  some  cases 
ulceration  may  take  place  at  several  points,  and  thus  the  whole  surface  of  the 
breast  become  converted  into  one  immense  chasm,  which  may  even  extend  up 
into  the  axilla. 

The  skin,  when  affected,  often  assumes  a  red,  glazed,  hard,  and  brawny 
character,  being  shining,  and  as  if  greasy  upon  the  surface,  having  its  pores 
enlarged,  and  enveloping  the  side  of  the  chest  in  a  kind  of  stiff  solid  casing, 
attended  usually  by  much  pain,  considerable  oedema  of  the  arm,  and  an 
aggravated  form  of  constitutional  cachexy :  ulceration  at  last  takes  place  in  this 
hardened  mass,  and  then  speedily  destroys  the  patient.  In  other  cases,  the 
canceroiis  development  seems  to  develop  primarily,  and  to  expend  its  energj'- 
chiefly  upon  the  cutaneous  structui'es.  The  tumour  of  the  gland  is  small, 
atrophic,  and  im]3licates  the  nipple.  The  cancerous  infiltration  rapidly  spreads 
into  the  siuTounding  integument,  which  becomes  early  contaminated,  assuming 
a  hard,  leathery  character,  or  feeling  brawny  and  infiltrated ;  often  without 
discoloration,  but  presenting  a  hypertrophied  appearance,  the  pores  being 
enlarged,  and  the  interspaces  between  them  increased.  In  other  cases  the  infil- 
trated skin  assumes  a  brownish  or  purplish  colour,  and  is  covered  by  rough 
desquamating  crusts,  so  as  to  resemble  the  bark  of  an  old  tree.  This  diseased 
state  of  the  integuments  will  extend  very  widely,  without  ulceration  or  further 
development  of  the  tumour  situated  in  the  gland.  I  have  in  this  way  seen  the 
integuments  of  the  whole  front  of  the  chest,  from  the  clavicles  to  below  the 
mammse,  and  from  one  axiUa  to  the  other,  infiltrated,  hard,  and  leathery,  of  a 
brownish-red  colour,  forming  a  stiff  cuii-ass,  as  it  were,  but  without  ulceration. 
Tliis  condition  is  very  chronic  ;  and  it  is  remarkable  that  in  it  the  axillarj-^ 
glands  are  not  infiltrated,  or  the  constitution  rendered  cachectic,  at  nearly  so 
early  a  period  as  when  the  disease  primarily  originates  in  the  mammaiy  gland, 
and  secondarily  involves  the  skin. 

Another  way  in  which  the  skin  becomes  involved  primarily,  is  by  the 
formation  of  a  scin-hous  tubercle  or  nodule  in  it,  usually  towai-ds  the  outer 
or  axillary  border  of  the  mamma.  From  this  the  disease  gradually  infiltrates 
inwards,  implicating  the  gland  in  a  secondary  manner,  and  usually  but  to  a 
limited  extent. 

The  Pain  is  in  many  cases  but  trifling  in  the  eai-ly  stages  of  the  affection  ;  so 
much  so,  indeed,  that  it  is  the  tumour,  often  accidentally  noticed,  that  first 
excites  alann  ;  as  it  increases,  however,  the  suflering  becomes  severe,  more 
particularly  at  night,  is  greatly  aggravated  by  handling  the  diseased  mass,  and 
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ehierty  extentls  up  to  tlie  slimiltler  and  down  the  arm.  The  pain  usually 
becomes  most  severe  about  the  time  when  the  skin  is  first  implicated  ;  but  as 
the  cutaneous  infiltration  goes  on,  it  gradually  lessens,  owing  probably  to  the 
destruction  of  the  cutaneous  nerves. 

Retraction  of  the  Nipple  commonly  conmences  about  the  same  time  that  the 
skin  is  implicated  ;  it  appeai-s  to  be  owing  to  the  glandular  substance  becoming 
involved  in  the  mass  of  the  tumour,  and  thus  giving  rise  to  shortening  of  the 
lacteal  ducts  ;  hi  consequence  of  which,  by  the  projection  forwards  of  the 
general  mass  of  the  breast,  the  nipple  appears  to  become  completely  buried. 
This  sign  has  received  more  importance  than  it  deserves  in  connection  with 
cancer,  as  it  does  not  occiu-  in  aU  cases  of  malignant  disease,  and  is  occa- 
sionally met  with  in  simple  mammary  tumoui's. 

The  Axillary  Glands  usually  become  enlarged  early  ia  the  disease,  and  may 
attain  a  greater  size  than  that  of  the  original  tumour  ;  and  on  close  examina- 
tion a  kind  of  indurated  cord  may  be  felt  extending  in  the  course  of  the 
absorbents,  from  the  edge  of  the  pectoral  muscle  to  the  axilla.  After  a  time  the 
supraclavicular  or  subclavicular  glands  may  likewise  become  implicated.  In 
fact,  the  whole  of  the  glandular  structures  in  the  vicinity  of  the  shoulder 
undergo  cancerous  infiltration.  "When  this  is  the  case,  the  pressure  that  is 
exercised  upon  the  axUlary  vein  may  occasion  oedema  of  the  arm  and  hand. 
The  glandular  infiltration  usually  increases  rapidly  after  the  sMn  has  become 
implicated.  In  some  cases,  scirrhus  of  the  axillary  glands  is  the  primary 
disease  ;  and  in  other  instances  it  happens  that,  when  the  glands  become 
afi'ected,  the  chief  virulence  of  the  disease  appears  to  expend  itseK  upon  them. 
The  timiour  of  the  breast  ceases  to  enlarge,  or  may  even  atrophy,  whilst  the 
secondary  glandular  deposits  in  the  axiUa  become  greatly  developed. 

As  the  scin-hus  extends,  it  may  gradually  affect  the  subjacent  muscles,  cellular 
tissue,  the  ribs,  and  at  last  the  pleura,  giving  rise  eventually  to  hydrothorax  or 
secondary  visceral  deposits.  In  many  instances,  however,  the  disease  proves 
fatal  by  the  induction  of  exhaustion.  The  constitutional  cachexy  is  in  many 
cases  not  very  distinctly  marked,  until  after  the  skin  has  become  involved ;  but 
then  it  rapidly  increases,  more  especially  when  ulceration  takes  place.  Indeed, 
the  cancerous  degeneration  of  the  skin  may  be  looked  upon  as  an  epoch  of 
peculiar  importance  in  scirrhus  of  the  breast,  as  it  is  at  this  period  that  the 
pain  increases,  that  the  lymphatic  system  becomes  infected,  and  that  the  con- 
stitution becomes  distinctly  poisoned. 

Duration.— The  diu-ation  of  life  after  the  occurrence  of  scirrhus  of  the  breast 
varies  greatly  ;  so  much  so,  that  the  disease  may  be  considered  as  assuming  an 
acute  and  a  chronic  form.  The  acute  variety  principally  occurs  in  ruddy  and 
plethoric  women,  and  commonly  proves  fatal  in  a  few  months.  In  those  who 
are  of  a  more  feeble  and  delicate  constitution,  the  disease,  as  a  general  rule 
takes  a  slower  course.  Sir  A.  Cooper  states  that  the  disease,  on  an  average,  is 
from  two  to  three  years  in  growing,  and  from  six  months  to  two  years 'in 
destroying  life  after  being  fuUy  fomied.  In  this  estimate,  which  is  probably 
correct,  Walshe  agrees  ;  so  that  the  average  duration  of  life  in  cancer  of  the 
breast  would  probably  be  about  three  years.  As  a  general  rule,  the  progress  of 
scirrhus  is  slower  in  old  people,  in  whom  it  occasionally  gives  rise  to  a  kind  of 
atrophy  of  the  breast,  with  shrinking  and  induration  of  the  tumour.  There 
are  many  instances  on  record,  however,  in  which  cancer  of  the  breast  has 
existed  for  a  far  longer  period  than  has  just  been  mentioned ;  for  ten,  twelve 
or  even,  as  in  a  case  relaterf  by  Sir  B.  Brodie,  for  twenty-five  years.  '  ' 
Pathological  Structure.— After  removal,  scirrhus  of  the  mamma  presents  con- 
siderable variety  in  appearance.    In  the  majority  of  instances  it  occurs  as  a 
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peculiarly  liard,knoW.ed,  and  irregular  mass,  crealcing  under  the  knife  when 
iut,  and  presenting  on  section  a  greyish  or  blmsh-grey,  seim-transi^arent 
surface  traversed  iit  various  directions  hy  hands  of  a  more  opaque  charactei^ 
and  exndSg  on  pressure  a  thin  reddish  juice.    In  many  instances  masses  o 
an  opaque  appeirance  and  yellowish  tmt  may  be  seen  m  the  midst  of  the 
tumour    These  which  look  like  tuberculous  deposits,  consist  m  reality  ot 
fattv  de'<^eneration  of  the  scirrhous  structure.    In  other  cases  again,  on  pressmg 
tlie  tumour  small  drops  of  a  thick  creamy  fluid  will  appear  to  exude  at  various 
noints    This  appears  to  be  the  inspissated  and  altered  secretion  of  the  gland 
retained  in  the  ducts.     Cysts  are  occasionally,  though  rarely,  met  ^ath  m 
scii-rhus  of  the  breast;  tbese  are  usuaUy  smaU,  and  contain  clear  fluid,  being 
deeply  imbedded  in  the  substance  of  the  tumour  ;  m  other  cases  they  may  be 
lari  and  globular,  and  fiUed  with  a  bloody  or  dark-green  liquid.  The 
microscopical  characters  of  scirrhus  of  the  breast  are  such  as  are  represented  m 

Fig.  193.  -,    ■■    1  •  1 

ENCEPHALOID.-Encephaloid  of  the  mammary  region  and  gland  is  by  no 
means  of  such  common  occurrence  as  sciiThus,  yet  all  the  vaxieties  of  tbis  form 
of  cancer  have  been  met  with  in  the  breast ;  and  fungus  h^matodes  has  been 
seen  to  spring  from  the  bottom  of  cystoid  growths  previously  developed  m  this 
re^^ion  Encephaloid  of  the  breast  may  sometimes  acquire  a  considerable  size  ; 
thus  Cruveilliier  relates  a  case  in  which  the  tumour  weighed  nearly  twelve 
nounds  The  structure  of  this  disease  does  not  difl'er  from  that  of  the  same 
affection  in  other  situations  ;  both  the  hard  and  the  soft  varieties  may  be  met 
with  and  in  some  advanced  cases  the  true  fungous  growths  occur. 

Encephaloid  usually  begins  deeply  in  the  substance  o   tbe  breast,  though 
sometimes,  but  more  rarely,  at  a  little  distance  from  the  gland,  as  a  so 
globular  t^imour,  which  rapidly  increases  in  bulk  ;  the  mteguments  covermg  it 
L  not  at  first  adherent,  but  are  usuaUy  pushed  before  it,  and  speedi  y  become 
nermeated  by  a  largely  ramified  network  of  veins.    In  some  cases  I  have  seen 
L  integuments,  early  in  the  disease,  cBdematous  and  inflamed,  so  as  to  mask 
the  subjacent  tumour.    The  mass  at  first  feels  as  if  composed  of  several  soft 
and  rounded  tumours,  which  communicate  an  obscurely  fluctuating  sensation, 
neriians  causing  the  Surgeon  to  mistake  the  growth  for  a  cystic  formation  or 
rZesr^thwhich!t  is  especiaUy  apt  to  be  confoimded  m  those  cases 
Tare  ^  is  true)  in  whicb  the  skin  is  hiflamed  and  CBdematous.    The  breas 
now  rapidly  assumes  a  very  prominent  and  conical  form  ;  the  skm  covermg  i 
atTts  most  projecting  part  becomes  thinned  and  reddened,  and  at  last  gives 
ty  CvL  a  large  circular  ulcer,  from  which  a  fungous  mass  of  greyish  or 
reddi  Sr'^n  cokur  speedily  sprouts  up,  with  a  good  deal  of  discharge  of  a 
Surbloody  and  ofi^eisive  character.    From  this,  disintegrated  masses  are 
oc  akl^»ched  by  a  kind  of  sloughing  action  ■ 

in  wliich  the  whole  of  the  fungous  protrusion  sloughs  a^vay,  and,  cicatrisation 
alJ^^  Ice,  a  tolerably  perfect  cure  may  result.    These  mstances,  however 
so^l  as  scarcely  to  influence  our  prognosis  of  the  necessarily  fata 
character  of  the  affection.     Implication  of  the  glandular  structui-es  m  the 
chaiacter  constitutional  cachexy,  occurs  m  this  as  n 

TI.  k--  of       disease  is  a^s  extremely 

as^ ^itb  scin^us  or  ^ephahn.  It  1^~J^^^  ^ 
weight  of  six  pounds.    Its  coUoid  character  was  established  after  careful  exa 
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mination  by  Dr.  G.  Harley.  In  this  case  the  tumour  was  smooth,  somewhat 
lobed,  but  not  adherent  to  the  skin  or  subjacent  pai-ts.  On  section  after 
removal,  it  was  found  to  be  of  a  yellowish-brown  colour  of  varying  shades,  and 
composed  of  a  dense,  smooth  stroma,  with  numerous  loculi  and  sacs  filled  with 
glaiiy,  transparent  colloid  matter. 

Causes  of  Cancer  of  the  Breast. — These  are  usually  of  an  extremely 
obscure  character. 

Sex  is  certainly  the  circumstance  that  has  the  most  marked  influence  on  the 
occurrence  of  mammary  cancer,  the  disease  being,  as  is  well  known,  almost 
entirely  confined  to  women  ;  yet  instances  in  which  this  aflection  is  met  with 
in  the  male  breast  occasionally  occur.  Its  peculiar  frequency  in  the  female 
may  possibly  be  owing  to  the  great  and  sudden  alternations  of  the  functional 
activity  of  the  breast  in  women.  The  changes  impressed  upon  this  organ  at 
puberty  and  dm-ing  pregnancy,  the  various  alternations  which  it  undergoes,  the 
inflammatory  affections  to  which  it  is  subject  during  lactation,  the  frequent 
irritation  to  which  it  is  exposed  by  sympathising  with  uterine  derangement,  and 
the  diminution  in  its  vital  activity  that  takes  place  at  the  change  of  life,  are 
sufficient  to  explain  the  great  liability  of  this  organ  to  disease  generally ;  and 
may  not  improbably  give  a  clue  to  the  reason  why  it  is  so  peculiarly  the  seat 
of  cancer  in  women. 

Age. — The  age  at  which  cancer  of  the  breast  most  frequently  occurs  is 
between  the  thirtieth  and  fiftieth  years.  According  to  Birkett,  it  is  most  com- 
monly met  with  between  the  ages  of  forty-five  and  fifty— a  period  of  life  that 
is  popularly  looked  upon  as  specially  obnoxious  to  this  malady.  At  these 
ages,  cancer  of  the  breast  usually  affects  the  form  of  scirrhiis.  When  it  occurs, 
as  it  very  rarely  does,  in  early  life,  it  more  frequently  assumes  the  encephaloid 
character.  I  have,  however,  removed  a  scirrhous  breast  from  an  unmarried 
woman  of  twenty-three  years  of  age.  In  elderly  women  also,  scixrhus  is  the 
prevalent  form  ;  though  I  have-  seen  several  instances  of  encephaloid  at  an 
advanced  period  of  life,  one  case  in  a  woman  upwards  of  seventy  years  of  age. 
Indeed,  cancer  in  either  form  may  affect  this  organ  up  to  the  latest  periods  to 
which  life  is  prolonged.  Married  women  are  said  to  be  more  liable  than 
single  ones  to  cancer  of  the  breast ;  it  may,  however,  fairly  be  doubted  whether 
they  are  proportionately  so  ;  and  it  is  a  common  belief,  founded,  I  believe,  in 
some  degree  on  truth,  that  the  disease  is  most  common  in  those  women  who 
have  not  borne  children. 

Inj  uries  inflicted  upon  the  breast,  such  as  blows,  squeezes,  &c.,  are  commonly 
referred  to,  and  are  greatly  dreaded  by  women,  as  the  causes  of  cancer.  That 
they  might  be  so  in  constitutions  otherwise  predisposed  to  the  affection,  does 
not  appear  improbable  ;  and  that  they  are  so  in  reality  in  many  cases,  I  have 
not  the  least  doubt.  The  number  of  instances  that  have  fallen  under  my 
observation,  in  which  a  blow  or  squeeze  of  the  breast  has  speedily  been  followed 
by  the  appearance  of  a  cancerous  tumour  in  it,  leaves  no  doubt  whatever  on 
my  mind  of  the  truth  of  the  popular  belief  that  associates  the  injury  with  the 
disease,  in  the  relation  of  cause  and  effect.  Lacteal  infiammations  are  lilcewise 
frequently  supposed  to  tend  to  the  production  of  cancer  of  the  breast.  Of  this 
doctrine  I  tliink  that  we  do  not  possess  at  present  suflicient  proof;  though  it 
appears  highly  probable  that  distui-bances  of  the  functions  of  the  organ  during 
lactation  may  predispose  to  the  occurrence  of  this  disease.  ° 
Diagnosis.— The  diagnosis  of  cancer  of  the  breast  from  other  diseases 
affecting  this  organ  is  of  the  first  importance,  and  is  attended  by  corresponding 
difficulties.  Thef  great  point  is  to  determine  whether  the  tumoiu-  of  the  breast 
be  of  a  cancerous  chaj'acter  or  not ;  tliat  the  Surgeon  should  go  beyond  this 
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matters  little  in  practice— and,  indeed,  except  in  some  of  the  forms  of  cystic 
disease  of  this  organ,  few  practitioners  would  feel  disposed  to  endeavour  to 
cany  their  diagnosis  beyond  this  point.  The  great  and  essential  difficulty  in 
determining  the  nature  of  a  tumour  of  the  breast  consists  in  the  fact  of  the 
same  signs  being  more  or  less  common  to  many  growths  in  this  region  ;  a 
hard,  circumscribed,  indolent  mass,  chronic  in  its  progress,  with  a  certain 
amount  of  pam,  being  the  usual  characteristics  presented  by  all  solid  mammary 
tumours  ;  and  though  in  nine  cases  out  of  ten  a  tumour  presenting  these 
characters,  which  has  existed  for  a  year  or  more  in  an  elderly  woman,  and  has 
resisted  ordinary  absorbent  and  alterative  treatment,  is  scirrhous,  yet  instances 
of  the  reverse  occasionally  occur.  Nothing  can  better  exemplify  the  difficulty 
of  diagnosis  in  tumovu'S  of  the  breast,  than  the  cii'curastance,  which  is  not  un- 
frequently  witnessed,  that,  after  the  removal  of  the  diseased  mass,  its  section, 
and  careful  examination,  Sm-geons  of  equal  experience  will  differ  as  to  whether 
it  be  malignant  or  not,  and  to  what  class  of  affections  it  should  be  referred ; 
and,  indeed,  in  many  of  these  cases  it  is  impossible  to  ascertain  its  precise 
nature  without  having  recourse  to  microscopical  observation. 

It  is  extremely  difficult  to  lay  down  any  definite  rules  of  diagnosis  by  which 
the  question  as  to  the  malignancy  of  a  tumour  of  the  breast  can  be  solved.  In 
the  majority  of  cases  of  cystic  growth  in  this  region,  there  is  little  difficulty; 
the  existence  of  cysts  of  sufficient  size  to  be  readily  felt  or  seen  through  the 
skin  being  generally  characteristic  of  the  non-malignant  cystic  growths.  It 
must  be  borne  in  mind,  however,  that  cases,  such  as  one  to  which  allusion  has 
already  been  made,  may  occm',  in  which  cysts  are  conjoined  with  cancerous 
development. 

The  diagnosis  between  cystic  sarcoma  and  some  forms  of  cystic  cancer  of  the 
breast  is  not  always  easy  ;  indeed,  it  may  be  impracticable,  and  only  be  deter- 
minable after  removal  by  microscopical  examination.  I  have  had  in  the 
Hospital  a  patient  fifty-niue  years  of  age,  in  whose  breast  a  hard  tumour,  as 
large  as  half  an  orange,  had  existed  for  five  years  ;  it  was  perfectly  and  freely 
movable,  unconnected  in  any  way  with  the  skin ;  there  was  no  retraction  of 
the  nipple,  and  no  •  lancinating  pain.  On  its  upper  side,  several  large  cysts 
could  be  felt,  and  seen  through  the  skin.  On  examination  after  removal,  it 
was  found  to  be  encysted  scirrhus,  with  large  cysts  of  the  size  of  cherries,  con- 
taining bloody  and  yellow  fluid.  The  only  very  suspicious  cii'cumstances  here 
were  the  age  of  the  patient,  and  the  existence  of  one  small  iudiu'ated  gland  in 
the  axUla. 

In  these  cases  of  doubt,  the  safer  plan  is  always  to  make  an  exploratory  pimc- 
ture,  and,  if  necessary,  to  examine  vmder  the  microscope  the  contents  wdthdra-wni 
by  the  groove  in  the  needle  or  by  the  trochar  ;  indeed,  if  there  be  the  slightest 
doubt  as  to  the  nature  of  the  tumour,  this  exploratory  puncture  should  never 
be  omitted  before  its  removal  is  determined  upon.  I  have  more  than  once 
seen  tumours  which  had  been  positively  pronounced  to  be  scuxhous,  and  for 
which  amputation  of  the  breast  had  been  recommended,  prove  to  he  cystic,  and 
disappear  entirely  when  their  contents  were  withdrawn. 

Between  cancer  and  the  ordinary  solid  ttmours  of  the  breast  the  diagnosis  is 
often  extremely  difficult  j  but  we  may  arrange  the  chief  signs  of  the  two  forms 
of  disease  in  distinct  groups,  when,  by  comparing  them  together,  the  differences 
may  be  more  clearly  seen. 
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j                     KON-MALIGNANT  TrSIOURS. 

SCinRHOnS  TUMOURS. 

Feel.  Moderately  hard,  nodulated,  irregu- 
lar in  shape ;  occasionally  more  or  less 
lobed ;  not  veiy  distinctly  circum- 
scribed ;  sometimes  elastic  in  parts. 

1  Mobility.  Considerable,  though  occasionally 
\         there  is  a  deep  pedunculated  attach- 
1  ment. 

Skin.  Of  the  natural  colour  throughout, 
though  thinned  and  expanded,  with 
the  tumour  lying  close  beneath  it. 
Only  implicated  in  the  advanced  stage 
of  cystic  sarcoma. 

Nipple.  TJsnally  not  retracted. 

Veins  of  the  Skin.  Not  much  dilated. 

Pain.  Often  moderate,  if  severe,  continu- 
ous or  of  a  neuralgic  character,  much 
increased  by  handling. 

Axillai-y  Glands.  Of  usual  size,  or  but 
slightly  enlarged  and  movable.  Lym- 

1                   nyj  11    ciiii iicvA  y    o  LI  UX  clOlct  V i\j  ILIHI 

glands  not  affected. 
Constitutional  Infection.  None. 

Feel.  Of  stony  hardness,  knobby  and  dis- 
tinctly circumscribed,   or  somewhat 
square,  and  occupying  the  whole  of 
the  substance  of  the  gland. 

Mobility.  At  first  considerable,  but  soon 
becomes  fixed  to  the  decider  structures 
by  a  broad  attachment. 

Skin.  Early  implicated — at  first  dimpled, 
then  red  or  purple,  and  in  other  cases 
brawny  and  leather-like,  so  that  it 
does  not  admit  of  being  pinched  uj) 
into  folds ;  or  nodulated ;  purpled-red 
masses  foi-m  in  it. 

Nipple.  Usually  retracted. 

Veins  of  the  Skin.  Very  greatly  dilated. 

Pain.  Severe  and  lancinating,  especially  at 
night  after  handling,  and  when  the  skin 
is  implicated,  but  not  continuous. 

Axillary  Glands.  Enlarged,  indurated,  and 
fixed.    Indurated  mass  of  lymphatics 
under  and  parallel  to  edge  of  the  pec- 
toral, stretching  into  the  axilla;  supra- 
clavicular glands  enlarged. 

Constitutional  Cachexy.   As  disease  ad- 
vances. 

Ra]pid%ty  of  groioth,  ^Ithoxxgh  always  a  very  suspicious  circumstance,  cannot 
by  Itself  and  ^dthout  other  signs  be  taken  as  unequivocal  e^ddence  of  malig- 
nancy of  action.  I  have  seen  a  chronic  mammary  tumour  increase  fi-om  the 
size  of  a  hen's  egg  to  that  of  the  adult  head  in  less  than  six  months,  and  after 
removal  not  present  the  slightest  evidence  of  malignant  disease,  on  the  most 
careiul  exanunation. 

Recurrence  after  removal,  though  a  very  suspicious  circumstance,  is  by  no 
means  a  proof  of  malignancy.    Rapidly  growing  adenocele  will  reciu-.    This  I 
have  seen  happen  three  times  in  a  lady,  otherwise  in  perfect  health,  and  without 
a  trace  of  malignant  disease  in  the  system  or  in  the  tumour.    So  also  the 
recurring  fibroid  tumour  has  been  removed  eight  or  ten  times  from  the  hreast 
before  its  complete  extirpation  has  been  effected.  ' 
_  TREATMENT.-In  cases  of  cancer  of  the  breast,  the  first  question  that  presents 
Itself  to  the  Surgeon  is,  whether  any  plan  of  treatment  short  of  the  removal  of 
the  tumour  holds  out  a  prospect  of  cure,  or  even  of  relief;  and  if  not  whether 
the  extirpation  of  the  cancerous  breast  can  be  imdertaken  with  a  prospect  of 
ridding  the  patient  of  an  other^vise  fatal  disease,  or  at  least  of  prolonging  her 
existence.    To  these  questions  the  remarks  made  at  pp.  554  et  seq.,  vol  f  on  the 
general  treatment  of  cancer,  may  be  considered  applicable.    The  management 
of  cancer  oi  the  breast,  however,  involves  so  many  special  considerations  of 
importance,  that  it  becomes  necessary  to  con.sider  its  bearings  somewhat  in 
detail. 

No  constitutional  means  appear  to  be  of  the  slightest  semce  in  arresting  and 
still  less  in  removing,  cancerous  tumours  of  the  breast.    The  advantages  stated 
to  have  been  derived  from  the  use  of  arsenic,  conium,  iron,  and  various  pre 
parations  of  mercury,  have  not  been  borne  out  by  experience  ;  and,  indeed  it 
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may  Toe  stated  generally  tliat  these  and  all  other  known  remedies  are  perfectly 
valueless  in  the  curative  treatment  of  this  disease. 

Compression  by  various  means,  whether  by  plasters,  as  employed  by  Young  ; 
by  agaric,  as  used  by  Eecamier  ;  by  the  spring-pads  of  Tanchou  ;  or  by  the 
slack  air-cu-shion  of  Arnott,  has  been  much  praised,  not  only  as  a  palliative,  but 
as  a  cm'ative  means  of  treatment  ia  this  disease  ;  and  cases  are  recorded,  which, 
however  even  the  warmest  advocates  of  this  plan  of  treatment  are  forced  to 
admit  to  be  altogether  exceptional,  in  which  the  employment  of  tliiB  means  has 
been  stated  to  have  effected  a  complete  removal  of  the  timioux.    But,  although 
I  am  not  prepared  to  deny  that  hard  and  chronic  ttunours  of  the  breast  may 
have  become  absorbed  during  the  employment  of  this  treatment  (and  indeed  I 
have  had  occasion  to  observe  this  in  my  own  practice,  in  cases  of  chronic 
mammary  growth),  I  think  that  evidence  is  altogether  wanting  to  show  that  an 
undoubted  case  of  cancer  of  the  breast  has  ever  been  cured  by  this  means. 
And,  notwithstanding  the  high  authority  with  which  some  of  these  alleged 
cures  of  cancer  have  been  brought  before  the  profession,  no  positive  proof  has 
been  adduced  to  show  that  the  tumour  that  was  observed  was  really  and  truly 
of  a  cancerous  character,  and  that  it  may  not  have  been  either  a  chronic 
mammary  tumour,  or  an  encysted  abscess  of  the  breast.    Every  practical 
Surgeon  well  knows  that  it  is  utterly  impossible,  in  the  present  state  of  science, 
to  diagnose  in  many  cases  with  comjDlete  certainty  the  true  nat\u-e  of  a  tumoirr 
of  the  breast,  and  must  frequently  have  witnessed  cases  ia  which,  after  extir- 
pation, the  morbid  growth  has  been  found  to  be  of  a  different  character  from 
what  had  originally  been  supposed.    I  am  acquainted  with  at  least  eight  or  ten 
cases  in  which  some  of  the  most  experienced  Surgeons,  both  in.  this  country 
and  in  Paris,  have  amputated  the  breast  for  supposed  scin-hus  ;  when,  after 
removal,  it  was  found  simply  to  have  been  the  seat  of  a  chronic  abscess  with 
very  dense  walls.    And  with  regard  to  a  hard,  chronic,  and  indolent  tumour  of 
the  breast,  few  Surgeons  will  hazard  a  positive  diagnosis  as  to  whether  it  is 
scirrhous  or  not,  luitil  they  have  actually  seen  a  section  of  it ;  and  even  then  it 
often  happens  that  men  of  equal  experience  will  differ  in  the  judgment  they 
pronounce  as  to  its  nature.    For  these  reasons,  it  is  impossible  not  to  receive 
with  the  utmost  hesitation  the  cases  of  supposed  cancer  of  the  breast  reported 
as  cured  by  the  advocates  of  compression,  and  not  to  suspect  that  the  cases 
recorded  by  these  gentlemen  as  instances  of  the  successful  emplojonent  of  this 
plan  of  treatment  may  have  been  other  chi'onic  tumours  of  the  breast,  than 
those  of  a  cancerous  character. 

But,  though  there  is  no  evidence  before  the  profession  to  prove  the  utility  of 
compression  as  a  curative  agent  in  cancer  of  the  breast,  I  think  that,  when 
practised  with  Arnott's  slack  air-cushion,  or  Tanchou's  spring-pad,  it  is  of  con- 
siderable value  as  a  'palliative  in  some  of  the  earHer  stages  of  this  disease  ;^  when 
it  may  undoubtedly  occasionally  arrest  its  progress  for  a  time,  diminish  the 
size  of  the  swelling,  and  lessen  the  violence  of  those  attaclvs  of  lancinating  pain 
which  are  so  distressing  to  the  patient.  In  conjunction  with  the  pressure,  much 
relief  to  suffering  may  be  afforded  by  the  use  of  belladomia  plasters,  or  of 
atropine  or  aconite  inimctions,  together  with  the  internal  exhibition  of  conium. 
In  the  advanced  stages  of  the  disease,  however,  when  the  skin  is  involved,  the 
pressure  is  often  unbearable,  increasing  the  pain,  and  acting  as  a  source  oi 
irritation  to  the  patient.  In  some  cases  of  this  kind,  in  which  the  slack  air- 
cushion  could  not  be  borne,  I  have  seen  reUef  afforded  by  moderate  pressure 
with  thick  layers  of  amadou,  supported  by  an  elastic  bandage,  belladonna  or 
coniimi  in  powder  being  dusted  on  the  innermost  layer  of  amadou.  A  very 
thin  gutta-percha  shield,  moulded  to  the  part,  may  sometimes  be  advan- 
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tageously  applied  over  tliis,  and  kept  on  by  turns  of  an  elastic  roller.  When 
the  skin  is  inipUcated  and  very  tender,  the  application  of  bread  poultices  made 
with  belladonna  and  lead  lotion  is  of  use.  When  the  disease  has  run  into  an 
idcerated  stage,  the  internal  administration  of  conium,  so  as  to  blunt  the  sensi- 
bility, and  the  local  application  of  chlorinated  lotions  to  lessen  the  fetor, 
together  with  the  application  of  the  Avatery  extract  of  opium  or  of  belladonna, 
ai-e  of  much  use.  Incases  of  this  kind,  the  application  of  caustics  has  been 
greatly  vaimted,'  and  portions  of  the  diseased  siu-face  may  be  cleansed  or 
removed  by  these  means. 

Caustics,  applied  in  accordance  with  the  principles  laid  down  at  p.  556,  vol.  i., 
may  occasionally  be  advantageously  employed  in  the  treatment  of  cancer  of  the 
breast,  when  excision  is  not  practicable  :  as  when  the  patient  is  alarmed  at  and 
positively  refuses  to  submit  to  the  knife  ;  or  when  she  is  ansemic  or  aged,  so 
that  the  effects  of  loss  of  blood  are  to  be  dreaded  j  or  when  the  cancer  is  already 
ulcerated. 

Operation. — The  constitutional  and  ordinary  local  treatment  of  cancer  of 
the  breast  being  thus,  at  the  most,  of  a  palliative  character,  the  question  of 
operation  always  presents  itself  at  last.  The  objects  proposed  by  an  operation 
are,  in  the  first  place,  by  the  extirpation  of  the  diseased  breast,  to  prevent  con- 
stitutional infection,  and  thus  permanently  to  free  the  patient  from  h.er  neces- 
sarily fatal  affection  ;  or,  failing  in  this,  to  retard  the  progress  of  the  constitu- 
tional infection,  and  thus  at  least  to  prolong  existence.  How  far  these  objects 
are  attained  by  amputation  of  the  cancerous  breast,  is  a  subject  of  important 
inquiry  to  the  Surgeon.  The  operation  has  of  late  been  discoimtenanced  by 
many  excellent  pathologists  ;  not  so  much  from  any  intrinsic  danger  it  may 
possess,  for,  although  occasionally  fatal  from  erysipelas  or  some  similar  acci- 
dental complication,  there  is  nothing  specially  hazardous  about  it ;  nor  from  its 
being  now,  as  formerly,  open  to  the  objection  of  subjecting  the  patient  to  un- 
necessary pain,  all  suffering  during  its  performance  being  prevented  by  anaes- 
thetics, and  little  inconvenience  being  experienced  at  subsequent  dressings, 
whicb  are  usually  of  a  nearly  painless  character  ;  but  the  great  objection  lies  in 
the  fact  of  the  disease,  in  many  cases,  retiirning  and  running  its  course  as 
rapidly  after  the  operation  as  if  none  had  been  performed,  and  in  others  perhaps 
even  more  rapidly. 

The  principal  points  in  connection  with  the  operation  appear  to  resolve 
themselves  into  two  questions  : — 1,  In  any  case  of  cancer  of  the  breast,  may 
constitutional  infection  be  prevented  by  amputation  of  that  organ  ;  and,  if 
so,  under  what  circumstances  will  this  most  probably  happen  ?  2.  Although 
the  disease  may  eventually  return  in  the  part  or  elsewhere,  may  not  excision 
arrest  the  rapidity  of  the  fatal  termination  ?    {Vide  pp.  559  et  seq.,  vol.  i.). 

1.  In  answer  to  the  first  question,  it  is  not  easy  to  give  a  very  definite 
reply.  Nothing  sliows  more  clearly  the  utter  worthlessness  of  many  so-caUed 
svu-gical  statistics,  than  the  discrepancy  that  exists  between  those  which  have 
been  published  as  exhibiting  the  liability  to  relapse  of  cancer  after  operation. 
Thus,  Hill  states  that,  out  of  88  cancers  on  which  he  had  operated,  at  least 
two  years  before  the  return  was  made,  there  were  only  10  relapses,  and  2 
deaths  ;  whilst  Alexander  Monro  states  that,  out  of  60  cancers  which  he  had 
seen  removed,  in  only  4  patients  was  there  no  relapse  at  the  end  of  the 
second  year.  Boyer  saved  1  only  in  25,  and  Macfarlane  gives  a  still  more 
unfavourable  accoimt  of  his  practice  ;  for  he  says  that,  out  of  32  cases  of 
cancer  operated  upon  by  himself,  tliere  was  not  one  instance  of  radical  cure  ; 
and  of  80  other  cases  with  which  he  was  acquainted,  the  result  was  in  every 
instance  imfavourable.    Warren,  on  the  other  hand,  saved  1  in  3  ;  and  Cooper 
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1  ill  4.  Amidst  such  conflicting  statements  as  these,  it  is  clearly  impossible 
to  eliminate  more  than  the  general  fact,  which  is  weU  known  to  every 
Surgeon  ;  that,  in  a  large  number  of  the  cases  of  cancer  operated  upon,  there 
is  a  tolerably  speedy  return  of  the  disease.  In  these  cases  there  are,  how- 
ever, many  points  to  be  taken  into  account,  of  wliich  gross  statistics  can  take 
no  cognisance  ;  much  being  necessarily  dependent  upon  the  skill  with  which 
the  operation  is  performed,  as  well  as  upon  the  care  employed  by  the  Surgeon 
to  cut  widely  of  the  disease,  and  to  extirpate  completely  not  only  the  whole  of 
the  morbid  mass,  but  those  tissues  in  its  neighbourhood  which  might  be 
supposed  to  be  implicated. 

In  many  of  these  cases,  also,  it  is  by  no  means  improbable  that  the  practice, 
at  one  time  pretty  generally  followed,  may  have  been  adopted,  of  merely  ex- 
tirpating the  tumoui'  vidthout  removing  the  whole  of  the  breast.  I  am  there- 
fore disposed  to  look  upon  any  deductions  based  upon  the  statistics  of  such 
men  as  Hill,  Macfaiiane,  and  Benedict,  as  of  very  little  value  when  appUed  to 
the  surgery  of  the  present  day. 

It  would,  however,  appear  from  those  inquiries,  that  in  a  certain  proportion 
of  cases,  whatever  the  precise  ratio  be  (and  this  is  stiU  undetermined),  the 
disease  may  be  effectually  removed  by  extirpation  of  the  breast. 

2.  As  to  the  second  question, — whether  as  a  general  rule  life  may  not  be 
prolonged  by  the  performance  of  the  operation, — it  would  appear,  if  the 
statistics  collected  by  Leroy  D'EtioUes  are  accm-ate,  that  hitherto  it  has  not 
been  so.  Walshe  comes  to  the  conclusion  that  the  operation  cannot,  as  a 
general  rule,  be  regarded  as  a  means  of  prolonging  life,  but  that  in  the  majority 
of  cases,  death  is  hastened  by  such  interference.  Sir  A.  Cooper  and  Sh-  B. 
Brodie  both  agree  that,  in  most  cases,  the  disease  retiu-ns  in  two  or  tliree  years 
after  the  operation,  and  then  kills  the  patient. 

But,  though  the  general  result  of  a  statistical  inquiry  into  this  subject,  based 
upon  the  imperfect  materials  and  probably  very  incorrect  figures  at  present 
before  the  profession,  leads  to  the  conclusion  that  operation  for  cancer  of  the 
breast,  when  indiscriminately  performed,  has  hitherto  not  only  failed  to  cure 
the  disease,  but  has  actually  in  a  great  number  of  cases  hastened  its  fatal 
termination,  yet  it  must  be  borne  iu  mind  that  instances  do  occur  in  which  life 
is  certainly  prolonged  by  this  means  considerably  beyond  its  average  duration 
in  this  disease.  Thus,  CaUaway  operated  on  a  case  in  which  no  return  took 
place  for  twenty-two  years.  Velpeau  states  that  he  has  removed  encephaloid 
tumours  of  the  breast,  and  that  the  patient  has  remained  free  from  the  disease 
for  eight  or  ten  years.  Sir  B.  Brodie  and  other  Surgeons  relate  similar  in- 
stances in  which  the  patient's  life  has  been  prolonged  after  the  performance 
of  the  operation  ;  and  the  experience  of  the  most  eminent  practical  Surgeons 
is  decidedly  in  favour  of  having  recourse  to  it  under  certain  circumstances. 

The  only  reliable  statistics  that  we  possess  on  the  relative  duration  of  life 
in  cases  of  cancer  of  the  breast,  with  or  without  operation,  are  those  collected 
by  Paget  and  Sibley.  Paget  states  that,  of  139  cases,  75  were  not  submitted  to 
operation  ;  of  these  the  average  duration  of  life  was  48  months.  Of  64  operated 
on,  the  corresponding  average  was  a  little  more  than  52  months.  In  the  first 
two  years  of  the  disease  the  proportion  of  deaths  was  much  less  in  those 
operated  on  than  in  those  who  were  left— being  in  the  former  less  than  11  per 
cent.,  in  the  latter  more  than  30  per  cent.  The  longest  duration  of  life  in  cases 
not  operated  on  was  18  years  ;  in  those  operated  on,  a  little  more  than  12  years. 
The  most  recent  and  complete  statistics  are  those  of  Sibley.  He  finds  that 
the  average  duration  of  life  in  unoperated  cases  was  about  32  months  ;  Avhilst 
in  those  subjected  to  amputation  of  the  breast  it  reached  54  months.    Thus  it 
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will  be  seen  that  independently  of  the  chances  of  a  complete  cure,  the  opera- 
tion holds  out  the  prospect  of  an  average  gain  of  nearly  two  years  of  life. 

There  is,  however,  another  point  of  view  from  which  these  operations  may 
be  considered  ;  for,  even  if  they  do  not  prolong  life,  they  may  greatly  improve 
the  patient's  condition,  and  place  her  in  a  state  of  comparative  comfort  during 
the  remainder  of  her  existence.  Thus,  she  may  be  suffering  so  much  pain 
from  the  local  afl'ection,  or,  if  it  be  ulcerated,  may  be  so  much  affected  by  the 
fetor  of  the  discharges,  that  she  may  be  placed  in  a  position  of  far  greater  com- 
fort by  having  the  local  source  of  disease  and  irritation  removed  ;  and  though 
she  die  eventually  of  cancer,  it  may  be  with  much  less  suffering  to  herself  and 
others  for  her  to  be  carried  off  by  secondary  deposits  in  the  lungs  or  liver,  than 
to  be  worn  out  by  the  external  affection. 

In  considering  the  propriety  of  operating  in  cancer  of  the  breast,  it  is  of  the 
utmost  importance  to  cUstinguish  those  cases  in  which  the  operation  may  pos- 
sibly-Ije  the  means  of  preserving  or  prolonging  life,  from  those  in  which  there 
IS  no  prospect  of  its  being  of  any  service,  or  in  which  indeed  it  must  inevitably 
hasten  the  patient's  death.  Whatever  the  value  of  statistics  may  be  in  de- 
terminmg  the  question,  whether  in  cases  of  cancer  of  the  breast  generally  the 
operation  wiU  effect  a  ciire  or  prolong  life,  they  are  not  equally  valuable  in 
their  application  to  individual  cases.  When  a  Siugeon  is  called  for  his 
opinion  respecting  the  propriety  of  amputating  the  breast  of  the  patient  before 
him.  It  is  not  sufficient  for  him  to  be  able  to  state  what  the  general  result 
of  the  operation  may  be,  but  he  must  be  able  to  satisfy  himself  whether  the 
particular  instance  under  consideration  may  not  be  one  of  those  cases,  ex- 
ceptional perhaps,  in  which  there  is  a  fair  probability  of  extirpating  the  disease 
entirely  from  the  system,  or  at  aU  events  of  prolonging  the  patient's  existence. 
In  order  to  do  this,  it  is  necessary  to  endeavour  to  lay  down  some  rules  that 
may  guide  us  in  selecting  those  cases  in  wliich  the  operation  may  be  advan- 
tageously done,  and  in  setting  aside  others  in  which  we  know  that  it  will 
almost  to  a  certainty  hasten  the  patient's  death.  And,  indeed,  it  is  the  absence 
of  aU  such  considerations  in  general  statistical  investigations  into  the  results  of 
operation  for  cancer,  that  deprives  them  of  much  of  their  value  as  guides  in 
actual  practice. 

Though  nothing  can  be  more  unsurgical  or  improper  than  the  inrliscriminate 
extirpation  of  aU  cancerous  tmnours  of  the  breast  from  every  patient  who  may 
present  herself  in  whatever  stage  of  the  disease  ;  and  though  such  a  practice 
would  doubtless  be  followed  by  fully  as  disastrous  results  as  those  that  occurred 
to  Macfarlane,  Benedict,  and  others  ;  yet  there  can  be  little  doubt  that  a 
Surgeon  who  would  employ  a  certain  principle  of  selection,  would  obtain  a 
very  different  and  a  far  more  successful  result  in  his  practice.  Sir  B.  Brodie 
has  very  clearly  and  succinctly  pointed  out  the  most  important  circumstances 
by  which  the  question  as  to  the  propriety  of  operating  in  these  cases  should 
be  deteiTOined.  Before  doing  so,  he  very  justly  dwells  on  the  fact  that  in 
many  cases  the  operation  may  fail,  and  the  disease  speedily  recur,  tliroucrh  the 
negligence  of  the  Surgeon  in  leaving  portions  of  the  gland,  sUces.  ol'  the 
tumour,  or  contaminated  tissues,  and  that  thus  the  operation  may  receive 
discredit  for  what  is  in  reality  the  fault  of  the  Surgeon  who  has  performed  it. 

With  reference  to  operation,  cancerous  diseases  of  the  breast  may  be  divided 
into  three  classes  :— 1.  Those  in  wliich  it  is  the  duty  of  the  Surgeon  to  dis- 
coimtenance  excision  ;  2.  Those  in  wliich  operation  is  of  doubtful  expediency  • 
and  3.  Tliose  in  wliicli  it  is  the  duty  of  the  Surgeon  to  recommend  it.  * 

1.  CW«  unfit  for  Operation.— In  this  class  we  may  include  tlie  following  con- 
ditions :  a.  Tho.se  cases  in  which  there  is  strongly  marked  constitutional 
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cachexy  ;  6.  Wlien  botli  Ijreasts  are  involved  ;  c.  When  there  are  secondary 
deposits  in  internal  organs  :  d.  When  the  glands  uiider,  and  especially  above, 
the  clavicle  are  much  enlarged  ;  e.  If  the  tumour  he  adherent  to  the  nhs 
and  intercostal  muscles  ;  /.  Wlien  the  slun  is  hard,  hrawniy,  and  infiltrated, 
of  a  reddish-brown  colour,  having  a  hard,  leathery  feel,  or  a  greasy,  glazed 
appearance  ;  (j.  If  the  tumour  be  rapidly  growing  in  a  patient  w^th  a  strong 
hereditary  taint ;  h.  If  it  be  extensively  ulcerated  and  fungating. 

2.  Doubtful  Cases. — a.  If  the  patient  be  aged,  weak,  or  ausemic,  and  the 
tumour  large,  it  is  seldom  expedient  to  operate,  as  the  shock  may  destroy 
Ufe.    i.  Wlien  the  skin  is  merely  dimpled  in  by  a  kind  of  pedicle  passing 
from  the  tumour  to  its  under  surface,  an  operation  may  be  performed,  unless 
other  circumstances  should  contraindicate  it ;  but  in.  such  cases  it  is  necessary 
widely  to  excise  the  integument  surroimding  the  attached  point.    The  cancer- 
cells,  as  I  have  more  than  once  had  occasion  to  observe,  will  be  found  to  have 
diffused  themselves  extensively  through  the  neighbouring  skin,  which,  to  the 
naked  eye  and  to  the  touch,  has  a  perfectly  healthy  appearance,  the  tumour 
being  suiTOunded  by  a  kind  of  halo  or  atmosphere  of  cancer-infiltration,  c. 
When  there  is  but  moderate  enlargement  of  the  axillary  glands,  which  are  so 
situated  as  to  admit  of  removal,  the  operation  may  be  performed,    d.  When 
the  cancer  is  ulcerated,  it  is  seldom  proper  to  operate  ;  but,  if  all  other  con- 
ditions be  favourable,  this  even  need  not  in  some  special  cases  be  a  bar.  As 
Sir  B.  Brodie  has  pointed  out,  the  patient's  existence  may  sometimes  in  these 
cases  be  prolonged,  and  her  comfort  materially  increased,  by  removing  the 
diseased  and  ulcerated  mass. 

3.  Gases  favourable  for  Operation— The  exclusion  of  all  the  cases  that  fall 
under  the  preceding  categories  will  necessarily  limit  very  materially  those  in 
which  an  operation  may  be  undertaken  ;  it  can,  however,  be  performed  with 
every  prospect  of  its  being  advantageous  to  the  patient,  if  the  tumour  be  of 
moderate  size,  slow  or  nearly  stationary  in  its  growth,  imconnected  with  or  at 
least  merely  attached  by  a  pedicle  of  the  skin,  pretty  distinctly  cii-cumscribed, 
movable  on  the  subjacent  parts,  and  not  complicated  by  enlarged  glands  in  the 
axilla  or  elsewhere.  The  patient  has  an  especiaUy  good  prospect  of  recovery, 
according  to  Brodie,  if  the  disease  be  seated  in  the  nipple. 

When  once  a  tumour  of  the  breast  has  been  ascertained  to  be  of  cancerous 
character,  the  sooner  it  is  removed  the  better,  unless  one  of  the  special  reasons 
adverse  to  operation  that  have  just  been  adverted  to  should  exist.    I  cannot 
conceive  that  any  good  can  come  of  delay  in  these  cases.  The  disease  (for  reasons 
stated  at  pp.  552,  553,  vol.  i.)  appears  in  the  early  stages  often  to  be  entirely 
local  :  there  is  no  evidence  of  constitutional  infection,  hxxt  if  the  operation  be 
delayed  the  skin  speedily  becomes  implicated,  the  axiUary  glands  enlarge,  and 
cancerous  cachexy  sets  in.    As  a  general  rule,  it  may  be  stated  that  in  aU  cases 
of  cancer  of  the  breast  the  whole  of  that  organ  ought  to  be  freely  removed, 
especial  care  being  taken  that  no  sUces  of  mammary  structui-e  be  left  behmd  ; 
and  after  removal  the  imder  siuface  and  edges  of  the  gland  ought  to  be  carefuUy 
examined,  with  the  view  of  seeing  that  the  extii'pation  has  been  complete. 
When  the  cancer  is  infiltrated,  the  whole  of  the  breast  and  the  siu-rounding 
cellulo-adipose  structui'es  must  be  very  freely  removed,  as  there  is  often  a  halo 
of  cancer-deposit  aroimd  the  morbid  mass,  in  tissues  apparently  healthy.  It 
may  happen  that  the  tumour,  especiaUy  if  scii-rlious,  is  apparently  isolated,  and 
situated  at  one  border  of  the  gland,  scarcely,  if  at  all,  connected  mth  that 
structm'e.    Here  the  question  will  arise,  as  to  whether  the  whole  of  the  organ 
ought  to  be  removed  or  not.    In  determijiing  this  we  must,  I  thiaik,  be  giu^^d 
by  the  position  of  the  scirrhous  mass  and  the  size  of  the  breast.  ihe 
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cancer-infiltration  proceeds  in  the  course  of  the  lymphatic  vessels.    If  the 
cancer  be  situated  towards  the  sternal  or  under  aspect,  however  isolated  it 
may  appear,  it  will  be  found  that  the  mammary  gland  will  certainly  have 
become  infiltrated,  l}'ing  as  it  does  between  the  morbid  mass  and  the  lym- 
phatics.   When,  however,  the  tumour  is  seated  at  the  upper  or  outer  border 
of  the  gland  ;  when  it  appears  to  be  detached  from  the  breast,  lying  rather 
in  the  axilla  or  below  the  clavicle  than  in  connection  with  the  gland  ;  when 
the  breast  itself  is  very  large  and  fat,  but  healthy  to  the  feel,  without  hardness 
or  retraction  of  the  nipple  ;  when  there  is  no  sign  whatever  of  deep  infiltration 
of  the  breast— it  may  then  be  a  question  whether  it  will  not  be  more  prudent 
to  extirpate  the  timiour  alone,  with  the  adipose  bed  in  which  it  lies,  and  a  deep 
slice  of  the  adjoining  mammary  gland,  than  to  perform  the  more  serious  opera- 
tion of  removing  the  whole  of  the  breast.    In  determining  this  point  we  must, 
I  think,  be  guided  by  the  situation  of  the  tumour,  the  feel  of  the  breast,  and 
the  size  of  that  organ.    If  the  tumour  be  distinctly  axiUary,  if  the  breast  feel 
perfectly  soft  and  healthy,  Avith  the  nipjile  projecting,  there  is  no  reason  to  fear 
infiltration  by  cancer  of  the  central  and  sternal  portions  of  the  mammary  gland. 
I  have  found  on  careful  microscoj)ical  examination  of  breasts  removed  for 
scirrhus  at  the  axiUary  borders  that  these  parts  of  the  gland  were  entirely 
free  from  all  sign  of  disease.     If  the  mamma  be  smaU  and  shrunken  the 
whole  may  be  removed  without  any  iucrease  of  danger;  if  it  be  of  very 
large  size,  the  Surgeon  best  consults  the  patient's  safety  by  simply  removing 
the  tumour  with  a  deep  triangular  slice  of  the  contiguous  portion  of  the  gland  ; 
but  if  there  be  any  hardness  or  suspicious  nodiilated  feel  about  the  mammary 
gland,  if  the  liue  of  demarcation  between  it  and  the  tumour  be  not  defined, 
and  particularly  if  the  patient  be  thin,  so  that  the  operation  is  not  a  very 
severe  one,  the  extirpation  of  the  whole  of  the  breast  ought  certainly  to  be 
practised.    However  widely  the  parts  are  removed,  the  Hne  of  incision  usuaUy 
comes  together  readHy  and  evenly,  owing  to  the  laxity  of  the  integuments  in 
the  mammary  region. 

I  have  observed  in  those  cases  in  which  it  becomes  necessary  to  extirpate 
tiimours  of  the  mammary  region,  without  removal  of  the  gland,  that  erysipelas 
has  more  frequently  foUowedthe  operation  than  when  the  gland,  being  affected, 
has  required  removal. 
_  Return  of  Cancer  after  Operation  may  take  place  in  three  situations  ;  in  the 
cicatrix  of  the  part  operated  upon  ;  in  the  neighbouring  lymphatic  glands  ;  or 
m  some  mternal  organ.  When  cancer  recurs  in  the  neighbourhood  of  the 
previously  affected  part,  it  is  probably  owing  to  the  cancer-ceUs  having  diffused 
themselves  so  mdely  into  the  sldn,  the  subcutaneous  areolar  tissue,  and  muscle^ 
or  neighbouring  lymphatic  glands,  that  after  the  removal  of  th6  tumour  these 
cells  become  the  germs  of  new  growths.  In  these  cii-cumstances  it  may 
recur  m  the  cicatrix  and  then  implicate  the  glands  ;  or  in  the  glands  without 
the  cicatrix  having  been  previously  affected.  In  local  relapse  of  this  Hnd,  it 
often  happens  that  the  disease,  so  reproduced,  runs  its  com-se  more  rapidly  than 
if  no  operation  had  been  performed ;  the  increased  action  set  up  in  the  part 
during  the  healing  process  appearing  to  give  augmented  force  to  the  reproductive 
energy  of  the  cancerous  growth.  In  some  cases  it  even  returns  in  the  cicatrix 
before  cicatrisation  is  completed,  the  ulcerated  surface  then  assumincr  the 
ordinary  character  of  the  cancerous  ulcer.  In  other  cases,  the  cicatrix ''some 
weeks  or  months  after  it  is  fully  fonned,  assumes  a  dusky  red  or  piu-plish 
tinge,  becoming  hard,  stony,  and  nodulated  at  points  ;  these  nodules  being 
round  or  oval,  often  very  numerous,  and  varying  in  size  from  a  pin's-head  to  a 
pigeon's  egg,  studding  the  whole  length  and  breadth  of  tlic  cicatrix,  and  at  last 
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running  into  true  cancerous  ulceration.  In  such  circumstances  the  only 
hope  of  prolonging  the  patient's  life  lies  in  the  speedy  excision  of  the  whole  of 
the  diseased  structm-es,  or  their  extirpation  hy  caustics,  provided  there  be  no 
deep  affection  of  the  glands,  nor  evidence  of  internal  secondary  deposit.  But 
if  the  axillary  glands  be  much  enlarged,  either  alone  or  together,  with  recurrent 
disease  in  the  cicatrix,  or  if  there  be  any  sign  of  internal  cancer,  further  opera, 
tions  will  be  improper.  .  i   <■     i  ^ 

Amputation  of  the  Breast.— The  operation  for  the  removal  of  a  breast, 
whether  affected  with  cancer  or  with  other  disease,  may  be  perfomied  in  the 
foUowing  way.  The  patient  should  lie  upon  a  table,  with  the  arm  hanging  over 
the  side,"tied  down  or  held  by  an  assistant.  If  the  tumour  be  large,  and  the 
loss  of  blood  a  matter  of  much  consequence,  another  assistant  should  compress 
the  subclavian  artery  on  the  first  rib.  The  haemorrhage  will,  however,  depend 
more  on  the  nature  than  on  the  size  of  the  tiunour.  In  aU  cancerous  tumours, 
but  especiaUy  in  the  encephaloid,  it  is  considerable,  and  from  many  enlarged 
vessels.  In  simple  tumours,  even  of  very  large  size,  it  is  often  triviah  I  have 
removed  a  simple  tmnour  of  the  breast  of  many  pounds  weight,  and  only  had 
to  tie  one  spouting  vessel.  Indeed,  nothing  indicates  more  conclusively  the 
enormous  vegetative  activity  of  cancerous  tumours,  and  the  great  dram  they 
must  exercise  upon  the  system  generally,  than  the  large  size  and  great  number 
of  theii-  supplying  arteries,  compared  with  those  sent  to  a  simple  tumour  many 
times  larger  than  the  malignant  one.  If  the  veins  about  the  part  be  much 
dilated,  measui-es  should  be  taken  to  arrest  the  flow  of  blood  fi'om  them,  as  it 
may  sometimes  be  dangerously  profuse  ;  indeed,  South  relates  the  case  of  a 
patient  who  died  from  tills  cause  during  the  operation. 

The  direction  of  the  incisions  through  the  integuments  is  vaned  by  different 
Surgeons  ;  some  prefer  a  transverse,  others  a  perpendicular  one.  I  thmkthat  no 
definite  plan  should  be  foUowed,  but  the  dii-ection  of  the  cut  made  to  vary 
according  to  the  situation  and  size  of  the  tumom-,  and  the  amount  of  mtegu- 
ment  that  requii-es  removal.    In  all  cases,  the  nipple  should  be  mcluded.  In 
ordinary  cases,  as  a  general  rule,  I  prefer  an  oblique  incision  foUo^^^ng  the 
course  of  the  fibres  of  the  great  pectoral  muscle  ;  as  it  enables  the  Surgeon  it 
necessary  to  extend  the  cut  into  the  axiUa  fbr  the  removal  of  enlarged  glands, 
and    after  cicatrisation,  aUows  the  movements  of  the  arm  without  undue 
traction.   An  oblique  elliptical  incision,  of  suflicient  length,  may  thus  be  made, 
first  below,  and  next  above  the  nipple,  so  as  to  include  a  sufficient  quantity  of 
integument.    In  some  cases,  where  the  sMn  is  somewhat  involved,  a  transverse 
incision  may  be  made  in  addition  to  this,  so  as  to  include  the  affected  integu- 
ment in  a  triangular  manner.    When  the  timiour  is  very  large  and  prominent, 
a  double  vertical  incision  may  very  conveniently  include  the  mpple  and  the 
most  suspicious  parts  of  the  skin.  The  dissection  should  then  be  rapid  y  carried 
do^vn  by  a  few  strokes  of  the  scalpel,  to  the  pectoral  muscle,  and  the  breast 
removed  from  the  cellular  bed  in  which  it  lies.    When  the  tumour  is  of  large 
size  and  especiaUy  if  it  be  of  simple  character,  this  part  of  the  operation  may 
be  clone  very  expeditiously  by  di-awing  down  the  mass  and  touching  the  areo  ar 
tissue  with  the  scalpel,  when  the  whole  tumour  will  peel  ofl  the  V^fl^^  ^^^^^ 
and  can  readily  be  detached.    After  the  removal  of  the  diseased  breast,  it  and 
the  tumour,  as  weU  as  the  whole  interior  of  the  woiind,  must  be  caieluUy 
examined,  in  order  to  ascertain  that  no  slices  of  morbid  tissue  have  been  1  ft 
behind  ;  if  so,  they  must  be  freely  cut  out ;  and  il,  as  ^o^^^imes  liam^ns,^!  e 
growth  be  rather  firmly  adherent  to  the  pectoral  muscle  or  f^^'J^^^^^^^  /^'  ^J" 
tures,  portions  of  these  must  also  be  removed.    Shoukl  it  be  found  that  theie 
are  any  enlarged  glands  in  the  axilla,  they  may  be  extirpated  either  by  extend- 
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ing  the  wound  upwards  in  this  region,  or  by  making  a  separate  incision  into 
the  axiUa,  aiKl  carefully  disecting  them  out.   In  doing  this,  the  edges  and  point 
of  the  scalpel  should  be  very  carefuUy  used,  and  the  glands  rather  teased  out  by 
the  handle  of  the  knife  and  the  fingers,  so  as  to  avoid  the  risk  of  hajmorrhage, 
which  is  apt  to  be  troul)lesome  in  this  situation.    The  extirpation  of  enlarged 
axillary  glands  is  the  most  troublesome  part  of  operations  on  tlie  breast,  as  they 
often  extend  much  higher  into  the  axilla  and  under  the  edge  of  the  pectoral 
muscle  than  would  at  fii-st  appear.    When  exposed,  they  may  be  seized  with  a 
double  hook  or  an  artery-forceps,  well  drara  down,  and  then  enucleated  as  far 
as  practicable  ^dth  the  fingers,  aided  by  a  few  cautious  touches  with  the  edge  of 
the^  knife.    The  less  the  point  is  used  deep  in  the  axilla,  the  better  for  the 
patient.    Should  the  glandular  mass  extend  high  up,  coming  into  close  relation 
with  the  axillary  vessels,  it  would  be  prudent  not  to  attempt  its  complete  extir- 
pation mth  the  knife  ;  but  having  been  separated  as  far  as  practicable  in  the  way 
already  mentioned,  it  should  be  weU  drawn  down,  and  then  tightly  tied  as  hi^h 
as  possible  with  a  piece  of  whipcord,  aU  that  portion  below  the  noose  being 
then  cut  off.    In  this  way  we  may  avoid  the  two  great  dangers  which  attend 
extii-pation  of  tumours  in  this  locabty,  deeply  situated  and  out  of  sight- 
haemorrhage,  and  the  entry  of  air  into  dilated  veins  ;  and,  the  ligature  bein<^ 
appKed  beyond  the  diseased  mass,  that  wliich  remains  of  it  will  slou<^h  away 
when  the  thread  separates.  ^ 

_  It  occasionally  happens  that  titmours  are  met  with  in  the  axiUa  as  a  primary 
disease,  imconnected  with  any  malignant  or  other  morbid  action  either  in  the 
upper  extremity  or  in  the  breast.  Such  masses  may  be  either  of  a  strumous  or  of 
a  cancerous  character;  and  may  require  extirpation.  When  strumous,  they  are 
readily  enough  enucleated  ;  but  when  cancerous,  they  become  so  widely  and 
deeply  adherent,  that  their  removal  cannot  be  undertaken  without  much  danger 
In  such  dissections,  I  have  had  occasion  to  expose  the  axillary  and  subscapular 
vessels  to  some  extent. 

The  after-dressing  of  the  wound  is  of  great  consequence.    A  wound  that 
gapes  immensely  whilst  the  arm  hangs  down,  will  be  found  to  close  with  the 
greatest  ease  when  the  arm  is  raised  and  laid  across  the  chest.    AU  bleeding 
vessels,  then,  having  been  seciued,  the  edges  of  the  wound  must  be  brought 
mto  apposition  by  attention  to  position  of  the  arm.  Should  there  be  a  tendency 
to  gape  or  should  any  transverse  cut  have  been  required,  the  edges  must  be 
brought  together  by  a  few  points  of  suture.    But  if  the  integuments  have  not 
been  freely  removed,  if  the  parts  come  well  together,  it  is  far  better  to  dispense 
entirely  with  sutures,  and  to  retain  the  edges  in  contact  with  long  narrow  strips 
of  plaster.    A  piece  of  wet  lint  may  then  be  laid  over  the  wound,  and  the  ann 
supported  m  a  slmg.    No  bandage  of  any  kind  is  necessary.    Indeed  I  look 
upon  body-bandages  in  these  cases  as  injurious.    They  prevent  free  respiration 
by  their  tightness,  and  favour  haemorrhage  by  their  warmth.    The  wound 
must   hen  be  dressed  on  ordinary  surgical  principles.    In  many  cases  it  will ' 

though  a  considerable  nis  has  been  rem^T' ^^1^^^^;^ 
that  relapse  of  cancer  is  less  liable  to  take  place  if  the  wound  unite  by  S  i 
lation,  than  if  it  come  together  by  more  speedy  union  ;  of  this,  howeverf  there 
L    Tr\l77  ^^^^l-^J"'^!^  I  am  acquainted,  though  it  is  by  no  m  aTi 

n7;i:;rrtXue:  ~  th: 

The  rnortality  after  amputation  of  the  breast  is  not  considerable,  barely 
amountmg  to  10  per  cent.    The  circumstances  that  chiefly  influence  i^  are  till 
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natm-e  of  the  tumour,  the  size  of  the  breast,  and  the  extent  of  the  incision 
into  the  axilla.    The  operation  is  much  more  dangerous  when  performed  for 
the  removal  of  cancerous  than  of  simple  tumours  :  and  the  danger  increases  in 
proportion  to  the  length  of  time  the  cancer  has  been  allowed  to  exist  before  the 
operation  is  undertaken.    In  proportion  as  the  patient's  general  health  has 
become  undermined  by  the  continuance  of  the  malignant  disease,  so  the  ten- 
dency to  pycemia  and  erysipelas  increases.    The  danger  of  the  operation  is,  for 
obvious  reasons,  much  greater  in  women  with  large  breasts,  in  whom  the  areolar 
tissue  is  loaded  with  coarse  yellow  fat.    In  these  reparative  action  is  slow, 
and  there  is  much  tendency  to  sloughing  and  to  erysipelas.    "Women  who  have 
small  mammse,  with  little  fat,  bear  the  operation  well.    Lastly,  the  opera- 
tion becomes  dangerous  in  proportion  as  the  tumour  is  adherent  to  the  pectoral 
muscle,  and  the  dissection  requires  to  be  carried  deeply  into  the  axilla  or  under 
the  pectoral.    The  danger  here  is  threefold  :  1,  from  haemorrhage  ;  2,  from  the 
entry  of  air  into  a  vein  ;  3,  and  chiefly,  from  opening  up  the  deep  fascia 
of  the  axiUa,  and  the  risk  of  the  occurrence  of  deep  cellulitis.    Wiien  death 
foUows  these  operations,  it  is  usually  the  result  of  erysipelas  or  of  pyaBmia. 


DISEASES  OF  THE  BREAST  AND  AXILLARY  GLANDS  IN  THE 

MALE. 

The  male  breast,  though  very  rarely  the  seat  of  disease,  may  occasionally 
become  affected  in  a  somewhat  similar  manner  to  the  mammary  gland  in  the 
female  •  being,  in  some  instances,  hypertrophied,  in  others  the  seat  of  an  abnormal 
secretion  of  milk,  and,  in  other  cases,  affected  by  the  formation  of  C7/stic,  sarco- 
matous, and  scirrlious  tumours.  These  growths  require  removal  by  the  same 
kind  of  operative  procediue  that  is  adopted  when  they  affect  the  female  breast, 
though  of  a  less  extensive  character. 

Scirrhous  Tumours  may  form  in  men  as  weU  as  in  women,  as  prmiary 

disease,   under     the  pectoral 
muscle  or  in  the  axilla  (Fig. 
466).    Such  tumorurs  might,  in 
their  early  stages,  be  dissected 
out ;  but  if  they  extend  high  up 
to  the  clavicle,  or  implicate  the 
skin  widely  by  infiltration,  they 
should,  I  tliink,  be  left,  as  was 
necessary  in  the  patient  from 
whom  Fig.  467  was  taken,  where 
the  size  of  the  tumour  and  its 
connections  precluded  the  possi- 
bility of  operation.    Their  re- 
moval  caimot,  indeed,  at  any 
stage,  be    undertaken  without 
much   danger.     In  dissections 
requisite  for  the  extirpation  of 
such  masses,  as  in  Fig.  466,  I 
have  had  to  expose  the  axillary 
and    subscapular   vessels  and 
their  accompanying  nerves.  The 
cancerous  growth  being  usually 
somewhat  widely  disseminated,  it  is  diflicult  to  be  certain  that  the  whole  is 
fairly  extirpated  :  hence,  recurrence  is  likely  speedily  to  take  place. 


Fig.  466.— Scirrlious  Tumour  in  Axilla  of  a  Male. 
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Chronic  Strumous  Disease  of  the  axillary  glands  is  occasionally  met  with, 
forming  a  large  lobed  mass  under  the  pectoral  muscle.    Such  a  tumour  as  this 


Fig.  467.— Primary  Cancerous  Tumoiir  in  Axilla  of  a  Man. 


may  ea-sily  and  safely  be  enucleated,  and  should  be  removed  if  it  have  resisted 
all  ordinary  topical  and  constitutional  treatment.  It  will  be  found  to  be  infil- 
trated with  tubercle. 


DISEASES   OF  THE  ABDOMEN. 


CHAPTER  LXn. 


HERNIA. 

Bt  Hernia,  in  its  widest  sense,  is  meant  the  displacement  of  any  organ  from 
the  cavity  in  which  it  is  naturally  contained,  by  being  protruded  throu-h  an 
abnormal  or  accidental  opening  in  its  walls  ;  when,  however,  it  escapes  th^ou^h 
one  of  the  natural  outlets  of  the  part,  it  is  not  considered  hernial  Thus  the 
protrusion  of  the  brain  through  an  aperture  in  the  cranium,  or  "of  the  lun- 
through  one  m  the  thoracic  waUs,  or  of  a  portion  of  intestme  tlirouc^h  the 
abdominal  panetes,  is  termed  a  hernia  of  these  organs  ;  but  the  descent  of  the 
bowel  through  the  anus  does  not  come  under  this  designation.  Here,  however 
we  have  only  to  consider  the  heniial  protrusions  that  occur  from  the  abdomen 
— the  common  situation  of  this  disease. 

A  hernia  may  occur  at  almost  any  part  of  the  abdominal  wall ;  though  it  is 
far  more  liable  to  do  so  m  some  situations  than  in  others,  being  commonly  met 
witli  at  those  points  where  the  muscular  and  tendinous  structures  are  weakened 
to  allow  tlie  passage  of  the  spermatic  cord  in  the  male,  and  of  the  round 
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ligament  in  the  female ;  or  for  the  transmission  of  the  large  vessels  to  tlit 
lower  extremity  ;  hence  the  inguinal  and  crural  canals  are  the  common 
situations  of  this 'disease.  It  may,  however,  occur  in  various  other  situations, 
as  at  the  umbilicus,  the  thyroid  foramen,  the  sciatic  notch,  m  the  vagma,  tlie 
perinasum,  through  the  muscular  portions  of  the  abdominal  wall,  the  dia- 

pliragm,  &c.  .     .  ... 

Structure  of  a  Hernia. — In  whatever  situation  it  occurs,  a  hemia  is  com- 
posed of  a  Sac  and  its  Contents. 

The  Sac  is  the  prolongation  of  that  portion  of  the  peritonaeum  which  overlies 
and  corresponds  to  the  apertui-e  through  which  the  hernia  protrudes.  It  is  in  all 
cases  composed  of  a  neck  and  a  fcody. 

The  Neck  is  usually  narrowed,  though  in  some  old  hemia3  it  becomes  wide 
and  expanded  ;  it  is  commonly  short,  consisting  indeed  of  a  sudden  constriction 
of  the  sac  in  this  situation,  as  happens  in  many  forms  of  femoral  hemia  ;  but 
in  other  cases  it  is  elongated,  narrowed,  and  thickened,  and  even  vascular  in 
structure.  The  neck  of  the  hernial  sac  usually  becomes  greatly  thickened  and 
of  an  opaque  colour,  by  the  deposit  of  plastic  matter  in  or  upon  it  from  the 
irritation  to  which  it  has  been  subjected  by  the  pressure  of  the  hernial  tumour 
or  the  truss,  by  the  incorporation  of  the  su.bserous  areolar  tissue  Ijong  exter- 
naUy  to  it,  or  by  the  puckering  together  of  its  folds,  which  have  been  compressed 
by  the  aperture  in  which  it  lies. 

The  Bod^  of  the  sac  varies  gi-eatly  in  shape,  being  usuaUy  globular  or  pj^rifonn, 
sometimes  elongated  and  cylindrical ;  it  may  vaiy  from  the  size  of  a  cherry  to 
a  tumour  as  large  as  the  head.  Wlien  recent,  it  is  usually  thin  and  transparent, 
though  in  some  cases  it  becomes  greatly  thickened,  having  arborescent  vessels 
ramifying  in  it,  and  being  almost  laminated  in  structui-e ;  this  is  especially 
the  case  in  old  femoral  hemiaj.  In  other  instances,  however,  it  becomes  thinned 
and  atrophied  as  the  tumour  expands,  so  that  the  contents  become  visible 
through  it.  This  is  especially  the  case  in  old  umbilical  hemiae,  in  which  I 
have  seen  it  as  thin  as  the  finest  gold-beater's  skin.  In  some  cases  the  hernial 
sac  undergoes  degeneration,  becoming  converted  into  a  fibrous  or  even  calcareous 
layer. 

The  sac,  thougb  usually  forming  a  perfect  inclosure  to  the  hermal  contents, 
occasionau'y  constitutes  but  a  partial  investment  to  them,  more  particularly  in 
such  organs  as  the  ccecum  or  bladder,  wliich  are  natui-aUy  partially  uncovered 
by  peritonaeum.  In  other  instances  it  may  be  ruptured,  or  altogether  absent ; 
more  rarely  a  double  hernial  sac  is  met  ^th,  one  being  protruded  into  or 
placed  behind  the  other.  There  are  instances  of  three  sacs  occurrmg  to- 
gether ;  and  Sir  A.  Cooper  relates  a  case  in  which  six  were  met  with  in  the 
same  person. 

The  abdominal  paiietes  outside  the  sac  undergo  miportant  changes,  llie 
aperture  through  which  the  hernia  protrudes  usuaUy  becomes  cii-cular  ;  after  a 
time  indurated  and  rounded  at  the  edge,  and  considerably  enlarged  ;  when 
situated  in  the  moveable  portions  of  the  abdominal  wall,  as  m  the  mgumal 
recrion  it  becomes  displaced  in  old  herniae,  being  dragged  down  by  the  weight 
of  "the'  protrusion,  nsuaUy  towards  the  mesial  line.  The  subserous  areolar 
tissue  always  becomes  greatly  thickened,  often  indurated  and  fatty  so  as  to 
constitute  one  of  the  densest  investments  of  the  sac,  and,  in  some  old  cases  ol 
hernia,  closely  to  resemble  omentum;  The  more  superficial  structures,  siich  as 
the  integument  and  fascia,  become  much  elongated  and  stretched  ;  often  tense, 
but  not  unfrequently  hanging  in  folds  ;  they  are  usually  thinned  but,  if  a  truss 
have  been  long  worn,  they  become  thickened  and  condensed  by  the  pressure  ot 
the  pad. 


CONTENTS  OF  HERNIAL  SAC.  433 

Contents. — The  contents  of  the  sac  vary  greatly ;  every  viscus  except  the 
pancreas  having  been  found  in  hernial  tumours.  Most  frequently  a  portion  of 
the  Small  Intestine,  more  particularly  of  the  ileum,  is  protruded,  constituting 
the  form  of  hernia  called  Enterocele.  The  quantity  of  intestine  within  the 
sac  may  vary  from  a  small  section  of  the  calibre  of  tlie  gut,  the  whole  diameter 
not  being  included,  to  a  coil  several  feet  in  length,  with  its  attached  mesentery. 
After  a  portion  of  the  intestine  has  once  descended,  the  protruded  part  tends 
to  increase  in  quantity  ;  until,  as  in  some  large  and  old  hernifB,  the  greater 
portion  has  been  known  to  lie  in  the  sac.  The  Large  Intestine  is  rarely  found 
m  a  hernia,  though  the  ceecum  is  occasionally  met  with.  When  intestine  has 
been  long  protmded,  it  usually  becomes  thickened  in  its  coats,  and  narrowed, 
grepsh  on  the  surface,  and  more  or  less  deranged  in  its  fimctions.  The  corre- 
sponding mesentery  becomes  thickened,  hypertrophied,  and  vascular. 

Omentum  is  often  found  in  hernial  sacs,  together  with  intestine  ;  but  is  not 
unlrequently  met  with  alone,  constituting  the  disease  called  Spiplocele.  After 
having  been  protruded  for  some  time  it  becomes  thickened,  brawny,  and  lami- 
nated, losing  Its  ordinary  ceUulo-acUpose  texture,  and  becoming  indurated.  Its 
vems  usuaHy  assume  a  somewhat  varicose  condition  ;  and  the  mass  of  omentum 
acquires  a  triangular  shape,  the  apex  being  upwards  at  the  abdominal  aper- 
ture, and  the  base  below,  broad  and  expanded.  In  some  cases  it  can  be  unfolded  ; 
m  others,  it  is  matted  together  into  a  cylindrical  mass.  Occasionally  apertures 
form  in  it,  through  which  a  coH  of  intestine  may  protrude,  thus  becoming 
secondarHy  strangulated  within  the  sac.  In  other  instances,  cysts  are  met  vnth. 
in  It  contaming  fluid  ;  or  into  which  the  intestine  may  even  sKp.  Wlien  intestine 
and  omentum  together  are  found  in  a  hernia,  the  disease  is  termed  an  Entero- 
epiplocele;  and  imder  these  circumstances  the  omentum  usuaUy  descends  before 
and  occasionaUy  envelopes  the  intestine.  Besides  these,  the  ordinary  contents 
•of  herma3,  the  stomach,  Hver,  spleen,  sigmoid  flexure  of  the  colon,  bladder, 
uterus,  and  ovanes,  have  aU  been  found  in  them. 

Adhesions  commonly  form  within  the  sac  in  old  standing  cases.  These  may 
take  place  between  the  contained  viscera  merely,  as  between  two  coils  of  intes- 
tme  or  between  these  and  the  omentum  ;  or  they  may  form  between  the  waU 
ot  the  sac  and  its  contents,  either  by  broad  bands,  or  else  by  bridging  across 
from  one  side  to  the  other,  and  inclosing  a  portion  of  the  viscera.  In  recent 
cases  these  adhesions  are  soft,  and  may  readily  be  broken  down  ;  but  when  of 
longer  duration,  they  are  often  very  dense,  and  are  especiaUy  firm  about  the 
neck  of  the  sac. 

Besides  the  viscera,  the  hernial  sac  always  contains  a  certain  quantity  of  iuid 
secreted  by  and  lubricating  its  interior.  In  most  cases,  this  is  in  but  small 
quantity  ;  but  m  some  instances,  when  the  sac  is  inflamed,  or  the  hernia 
strangulated,  a  very  considerable  biUk  of  liquid  has  been  met  mth  •  I  have 
seen  as  much  as  a  pint  escape  from  a  large  hernia  in  an  old  man'  When 
abundant,  it  is  generally  of  a  brownish  colour,  though  clear  and  transparent  ; 
It  IS  met  with  m  largest  quantities  in  inguinal  liemia 

_  Hydrocele  of  the  Hernial  Sac.-ln  some  instances,  the  fluid  becomes  collected 
m  a  kmd  of  cyst  wit^iin  the  sac,  formed  by  the  omentum  contracting  adhesions 
to  Its  upper  part,  an.l  leaving  space  below  for  tlie  fluid  to  collect,  in  which  this 
accumiUates  between  the  omentum  above  and  the  wall  of  the  sac  below  ;  tliis 
condition,  repre.sented  m  the  following  drawing  (Fig.  468),  has  been  called 
Hydrocele  of  the  Hermal  Sac,  and  constitutes  a  somewhat  rare  form  of  disease 
The  flmd  IS  often  m  consKlerable  quantity  ;  in  a  case  which  I  tapped  some 

wrdT;r:^'  ^"'^  "  '"^-'"^"^  ^^^^^^^^^  ^^^^^        accumiLed,  ani 
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Fig.  468.  —Hydrocele  of 
Hernial  [Sac. 


If  we  limit  the  term  hydrocele  of  the  hernial  sac  to  those  cases  in  which  there 
is  a  slow  and  gradual  accumulation  of  fluid  at  the  bottom  of  an  old  hernial  sac, 
which  has  heen  cut  off  from  all  communication  with  the  peritoneum  either  by 

the  radical  cure  of  the  hernia,  or  by  the  adhesion  of 
intestine  or  omentum  to  the  upper  part  and  neck 
of  the  sac,  it  must  be  considered  a  disease  of  unfre- 
quent  occurrence  ;  and  but  few  cases  are  recorded  by 
surgical  writers.  Curling,  in  his  work  on  the  Testis, 
states  that,  during  his  connection  with  the  London 
Hospital,  he  has  seen  only  one  case  ;  and  the  only 
others  with  which  I  am  acquainted,  besides  one  that 
occurred  in  my  own  practice,  are  two  related  by 
Pott,  two  by  PeUetan,  one  by  Boyer,  and  one  by 
Lawrence.  This  disease  must  not  be  confounded  with 
the  accumulation  of  fluid,  in  whatever  quantity,  in 
strangulated  hernia  or  in  hernial  sacs  that  commu- 
nicate with  the  peritoneal  caAdty.  Its  distinguishing 
feature  is  the  accumulation  of  liuid  in  a  sac  that  has 
been  cut  off  from  aU  communication  with  the  cavity 
of  the  peritoneum. 

An  accumulation  of  Ascitic  Fluid  in  a  hernial  sac  may  occur  when  hernia  is 
complicated  with  dropsy  of  the  peritoneum.  In  one  case  of  this  land  which 
occurred  iu  my  practice  at  University  College  Hospital,  the  hernia,  which  was 
femoral,  in  a  woman,  was  very  tightly  strangulated,  a.s  large  as  a  shaddock, 
very  tense,  with  distinct  fluctuation  ;  the  skin  covering  it  being  much  stretched, 
this  was  peculiarly  evident.  On  openiag  the  sac  fluid  followed  in  a  jet,  as  if  a 
hydrocele  had  been  punctured,  and  about  four  inches  of  strangled  gut  were  found 
lying  at  the  bottom  of  the  sac.  After  dividing  the  structure,  serous  fluid  in 
large  quantity  continued  to  drain  from  the  peritoneal  cavity  for  several  hours 
after  the  operation. 

Loose  Foreign  Bodies  have  occasionally  been  met  with  inside  hernial  sacs. 
They  are  usually  romided,  smooth,  and  firm ;  vary  hi  size  from  a  pea  to  a 
chestnut ;  and  are  mostly  single.  On  section  they  are  found  to  consist  of  a 
fatty  central  nucleus  with  a  lamiaated  fibrous  envelope,  usually  of  considerable 
thickness.  They  are  apparently  composed  of  one  of  the  glandiilse  epiploicaa, 
which  has  become  detached,  fallen  loose  into  the  peritoneal  cavity,  and  become 
enveloped  in  plastic  layers. 

Signs.— The  signs  of  hernia,  though  varying  considerably  according  to  the 
contents  of  the  sac  and  the  condition  in  which  it  is  placed,  present  in  all  cases 
many  points  in  common.  There  is  an  elongated  or  roimded  tumour  at  one  of 
the  usual  abdominal  apei-tures,  broader  below  than  above,  where  it  is  often 
narrowed  into  a  kind  of  neck  ;  usually  increasing  in  size  when  the  patient 
stands,  holds  his  breath,  coughs,  or  makes  much  muscular  exertion.  It  can  be 
pushed  back  into  the  abdomen  on  pressiire,  or  goes  back  readily  if  the  patient 
lie  down,  but  reappears  when  he  stands  up.  On  coughijig,  a  strong  and  distinct 
impulse  may  be  felt  ia  it. 

When  the  hernia  is  altogether  Intestinal,  it  is  usually  smooth,  gurgling  when 
pressed  upon,  sometimes  tympanitic  and  rumbling,  aiid  resonant  on  percussion. 
It  may  be  returned  into  the  cavity  of  the  abdomen  with  a  distinct  slip  and 
gurgle  ;  it  has  a  weU-marked  impulse  on  coughing,  and  is  usually  accompanied 
by  various  dyspeptic  symptoms,  and  often  mth  a  good  deal  of  dragging 

lUlGfl-SlTlGSS 

Omental  Hernia  is  usually  soft  and  doughy,  returning  slowly  on  pressure  into 
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the  ahdoiuen,  feeling  irregvilar  on  the  surface,  and  having  an  ill-defined  oiitline. 
It  occni-s  most  frequently  on  the  left  side,  and  is  rare  in  infants,  in  whom  the 
omentum  is  short.  In  Enter o-epiplocele  there  is  a  comhination  of  the  two  con- 
ditions and  their  signs  ;  but  these  are  usually  so  uncertain,  that  few  Surgeons 
care  to  predict  before  opening  the  sac  what  the  probable  nature  of  the  contents 
may  be. 

C(ecal  Hernia  necessai-ily  occurs  on  the  right  side  only.  It  is  a  large,  knobby, 
and  irregular  tumoiu-,  ii-reducible,  owing  to  the  adhesions  contracted  by  that 
portion  of  cfecimi  which  is  uncovered  by  peritoneum.  The  peculiarity  of  this 
hernia  consists  in  the  sac  being  absent,  or  only  partial  in  the  majority  of  cases, 
the  peritoneum  being  stripped  off  as  the  gut  descends.  When  this  hernia  is 
large,  and  partially  invested  by  serous  membrane,  a  sac  usually  exists  at  its 
upper  aspect,  into  which  a  portion  of  small  intestine  may  fall,  and  which 
may  in  some  cases  constitute  a  second  hernia  lying  above  or  before  the 
C£eca]  one,  which  will  be  found  situated  at  the  posterior  wall  when  tliis  hernial 
pouch  is  opened.  Occasionally  the  vermiform  appendix  and  the  caput  coli  are 
found  in  the  sac,  but  can  rarely  be  returned.  The  rule  of  caacal  hernia  having 
a  partial  peritoneal  investment  only,  does  not  hold  good  in  all  cases  ;  and 
instances  have  occasionally  been  met  with  in  which  this  portion  of  intestine  lay 
in  a  distinct  sac. 

Hernia  of  the  Bladder  or  Gystocele  is  of  very  rare  occurrence  ;  and,  like  that 
of  the  cteciun,  is  usually  enclosed  in  a  partial  peritoneal  investment,  though  it 
is  not  necessarily  so.  South  states  that  there  is  a  preparation  at  St.  Thomas's 
Hospital,  in  which  the  fundus  of  the  bladder,  with  its  peritoneal  covering,  has 
passed  into  a  distinct  sac.  In  some  instances  the  cystocele  is  accompanied  by 
an  enterocele.  This  hernia  is  always  irreducible,  is  attended  by  a  good  deal  of 
difficulty  in  urinating,  with  varying  tension,  according  to  the  quantity  of  fluid 
contained  ;  by  squeezing  it  urine  may  be  forced  out  through  the  iirethra,  and 
fluctuation  has  been  felt  in  it.  Urinary  calculi  have  been  formed  in  the 
tumour,  and  have  been  removed  by  incision  through  the  scrotum,  or  have 
ulcerated  out. 

Causes.— The  causes  of  hernia  are  usually  sufficiently  well  marked.  In  some 
instances,  the  disease  is  congenital,  arising  from  preternatural  patency  of  the 
abdominal  apertures  ;  in  other  cases,  it  occurs  at  a  later  period  of  life,  in  con- 
seqiience  of  some  forcible  effort,  as  lifting  a  heavy  weight,  jumping,  coughing, 
straining  at  stool,  or  passing  urine  through  a  tight  stricture.  It  is  especially 
apt  to  occur  from  such  causes  as  these  in  tall  and  delicate  people,  more  particu- 
larly in  those  who  have  a  natural  disposition  to  Avealmess  or  bulging  of  the  groins 
The  displacement  of  the  abdominal  viscera  by  a  gramd  uterus,  wUl  also  occa- 
sionally give  rise  to  the  disease.  Hernia  is  especially  apt  to  occur  from  a 
combination  of  causes  :  thus,  if  an  aged  person,  one  with  a  feeble  organisation, 
or  whose  abdominal  apertures  have  been  patent  in  consequence  of  rather 
sudden  emaciation,  make  a  violent  effort,  a  hernial  protrusion  is  very  apt 
to  occur. 

Amongst  the  most  frequent  Predisposing  Causes  of  hernia,  are  certainly  sex, 
age,  and  occupation. 

Men  are  far  more  liable  to  this  disease  than  women,  in  the  proportion 
of  about  4  to  1.  Thus,  according  to  Malgaigne,  in  France,  one  man  in  tliirteen 
and  one  woman  in  fifty-two  are  the  subjects  of  hernia.  But,  though  men  are 
more  generally  liable  to  hernia  than  women,  they  are  less  so  to  certain  forms 
of  the  disease,  especially  to  the  femoral  and  umbilical.  It  is  to  the  inguinal 
that  they  are  particularly  subject,  although  old  women  very  cominonly  suifer 
from  this  form.    According  to  Lawrence,  out  of  83,584  patients  who  applied 
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to   the   City  of  London   Tmss   Society,  67,798  were  males,  and  15,786 
females. 

Age  exercises  a  very  material  influence  upon  the  frequency  of  hernia.  Mal- 
gaigne,  who  has  carefully  investigated  this  subject,  finds  that  in  infancy  the 
disease  is  suiBciently  common,  owing  to  the  prevalence  of  congenital  hernia  at 
this  period  of  life  ;  and,  that  in  the  first  year  after  hirth  hernia  occurs  in  the 
proportion  of  1  in  every  21  cliildren.  It  then  goes  on  decreasing  in  frequency, 
there  being  1  in  29  at  the  second  year  ;  1  in  37  at  the  third  year  ;  until,  at  the 
thirteenth  year,  it  has  fallen  to  1  in  77.  Shortly  after  this,  its  frequency  begins 
to  rise  again,  and  then  goes  on  progressively  increasing  until  the  close  of  life  ; 
thus,  at  the  21st  year,  there  is  one  case  in  32  ;  at  the  28th  year,  1  in  21  ;  at  the 
35th,  1  in  17  ;  at  the  40th,  1  in  9  ;  at  50,  1  in  6  ;  fi-om  60  to  70,  1  in  4  ;  and 
from  70  to  75,  1  in  3.  In  women,  hernia  most  frequently  occurs  from  the 
20th  to  the  50th  years. 

Occupation. — Those  occupations  in  wHch  the  individual  is  exposed  to  violent 
muscular  efforts,  more  particularly  of  an  intermitting  character,  predispose 
strongly  to  the  occurrence  of  hernia  ;  and  in  these  employments  the  tendency 
to  the  disease  is  often  greatly  increased  by  the  injurious  habit  of  wearing  tight 
girths  or  belts  round  the  waist,  which,  by  constricting  the  abdomen,  throw  the 
whole  pressui-e  of  the  abdominal  contents  upon  the  inguinal  regions. 

Conditions  presented  by  Hernia. — The  conditions  in  which  a  hernia  may 
be  found  are  very  various,  and  entail  corresponding  differences  in  the  result 
and  treatment  of  the  affection.  When  first  formed,  most  hemijB  may  he  said 
to  be  Incomplete,  being  for  a  time  retained  within  the  orifice  of  the  canal 
through  which  they  eventually  protrude.  Wlien  they  have  passed  altogether 
beyond  the  abdomiaal  walls,  the)'-  are  said  to  be  Complete ;  and  this  is  the  con- 
dition in  which  they  are  usually  presented  to  the  Surgeon.  A  hernia  may  also 
be  Reducible,  Irreducible,  or  Strangulated. 

REDUCIBLE  HERNIA. 
A  hernia  is  commonly  at  first  Reducible ;  that  is  to  say,  it  may  readily  be 
pushed  bact  into  the  cavity  of  the  abdomen,  protrudmg  again  when  the  patient 
stands  iip,  holds  his  breath,  or  makes  any  exertion,  and  having  a  distinct  and 
forcible  impulse  on  coughing.  Though  the  hernial  contents,  in  these  cases,  are 
reduced  .into  the  abdomen,  the  sac  is  not ;  it  almost  immediately  contracts 
adhesions  to  the  areolar  tissue,  by  which  it  is  firmly  fixed  in  its  new  situation ; 
though  in  some  particular  cases,  as  we  shall  hereafter  see,  it  may  be  pushed 
back. 

Application  of  Truss. — In  the  Treatment  of  a  reducible  hernia,  our  object 
is,  by  the  application  of  a  proper  truss,  to  retain  the  protrusion  within  the 
cavity  of  the  abdomen.  In  order  to  do  this,  the  patient  must  be  provided 
with  a  proper  kind  of  truss,  adapted  to  the  particular  nature  of  the  hernia. 
In  umbilical  and  ventral  ruptures,  an  elastic  pad  and  belt  may  most  con- 
veniently be  used.  In  selecting  the  truss,  care  should  be  taken  that  the 
spring  be  of  proper  strength,  adapted  to  the  size  and  power  of  the  indi^^dual ; 
and  that  it  be  properly  shaped,  so  that  it  does  not  touch  any  part  of  the 
abdominal  wall,  but  merely  bears  iipon  the  ]-)oints  of  pressure  and  counter- 
pressure.  The  pad  should  be  convex,  and  firmly  stufi'ed,  and  of  suflicient 
size  to  press  not  only  upon  the  external  aperture,  but  upon  the  whole  length 
of  the  canal.  Before  applying  the  truss,  the  hernia  must  be  reduced,  by 
placing  the  patient  in  the  recumbent  position,  relaxing  the  nniscles  by 
bending  the  thigh  upon  the  abdomen,  nnd  pressing  the  tumour  back  in  the 
proper  direction  ;  the  truss  should  then  be  put  on,  and  be  worn  during  the 
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whole  of  the  day ;  indeed,  the  patient  should  never  be  allowed  to  stand 
without  weai-ing  it.  At  night,  it  may  either  be  left  off  altogether,  or  a  lighter 
one  applied.  In  some  cases,  the  skin  becomes  irritated  by  the  pressure  of  the 
pad  ;  in  these  cii-cumstances,  an  elastic  aii'-cushion  may  be  used,  or  the  parts 
subjected  to  pressure  may  be  well  washed  with  spirit-lotion.  The  truss  may 
be  kno\ra  to  fit  by  testing  it  in  the  following  way.  The  patient  should  be 
made  to  sit  doMTi  on  the  edge  of  a  chaii-,  and  then,  extending  his  legs,  open- 
ing them  widely,  and  bending  the  body  forwards,  cough  several  times.  If  the 
henna  do  not  sUp  do^^^^  behind  the  pad  on  tliis  trial,  we  may  be  sure  that  the 
truss  IS  an  efficient  one,  and  mU  keep  the  rupture  up  under  all  ordinary 
circimistances. 

Radical  Ccjre  of  Hernia.— Various  means  have  been  devised  in  order  to 
eiiect  the  radical  cure  of  a  reducible  hernia.  The  only  plan  that  is  at  the 
siune  tune  perfectly  safe  and  permanently  successful,  is  the  compression  of  a 
well  made  truss.  In  this  way  it  not  unfrequently  happens  that  the  herniEe  of 
mlants  become  radically  cui-ed;  the  same  result,  however,  seldom  occurs  at  a 
more  advanced  period  of  life.  In  order  that  compression  may  succeed  in  this 
way.  It  IS  necessary  that  it  should  not  only  be  apphed  to  the  external  aperture 
through  which  the  rupture  escapes,  but  to  the  whole  of  the  canal.  It  must 
also  be  continued  for  a  very  considerable  time,  at  least  a  year  or  two,  and 
care  should  be  taken  that  dming  the  treatment  the  rupture  is  not  aUowed  to 
descend;  every  time  it  comes  down,  any  good  that  may  have  been  derived  is 
necessaxUy  done  away  with,  and  the  treatment  has  to  begin,  as  it  were,  anew. 
Alter  the  cure  is  supposed  to  have  been  effected  in  this  way,  the  appHcation  of 
the  truss  must  be  continued  for  a  very  considerable  length  of  time,  lest  by  any 
unfortunate  movement  the  rupture  descend  again. 

The  operations  that  have  been  devised  for  the  racUcal  cure  of  hernia  are  aU 
founded  on  one  of  two  principles  ;  viz.,  the  excitation  of  such  an  amoimt  of 
pentomtis  m  the  sac,  or  its  neck,  as  to  cure  its  obhteration  ;  or  the  pluggincr  of 
the  hermal  aperture  by  invagination  of  the  integumental  tissues. 

IftheaccompHshment  of  these  conditions  would  always  prevent  the  recur- 
rence ot  the  rupture,  the  radical  cure  might  frequently  be  undertaken.  But  it 
IS  impossible  to  look  upon  the  agglutination  of  the  walls  of  the  sac,  or  the 
c  osure  of  the  abdominal  aperture,  as  the  sole  conditions  requii-ed.  To  accom- 
plLsh  the  radical  cure,  it  would  be  necessary  in  many  cases  to  effect  changes  in 
the  shape  and  connections  of  the  abdominal  contents,  to  alter  the  size  of  the 
abdominal  cavity,  and  indeed  to  modify  in  various  ways  many  conditions  inde- 
pendent of  those  immediately  connected  with  the  hernial  protrusion.  Manv 
of  the  means  of  radical  cure,  by  which  obbteration  of  the  interior  of  the  sac  or 
of  Its  neck  is  sought  to  be  effected  by  the  application  of  sutui-es  or  ligatures  by 
the  introduction  of  caustics,  by  excision,  scarification,  puncture,  or  injection 
with  tincture  of  iodine  are  attended  with  so  much  danger  from  peritonitis,  and 
are  so  seldom  followed  by  any  good  results,  that  their  consideration  need  not 
detam  us  here,  the  more  so  as  they  are  universally  abandoned  by  Surgeons  of 
the  present  day.  j       t,  ° 

The  operations  that  are  now  practised  for  the  radical  cure  of  hernia  are  con- 
ducted on  two  principles,  however  much  they  may  be  varied  in  their  details  bv 
the  ingenuity  ol  particular  Surgeons. 

The  first  principle  of  treatment  consists  of  invaginating  simply  a  portion  of 
the  .scrotum,  and  fixing  it  in  the  inguinal  canal,  where  it  becomes  adlierent  and 
80  occludes  the  aperture  of  exit.  Of  this  kind  of  operation  Wutzer's  is  the' best 
example.  The  second  pnnciple  of  treatment  consists  in  excising  a  portion  of 
the  integumental  structures,  and  then  by  means  of  sutures  attacliing  these  and 
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the  deeper  parts  together,  and  thus  leading  to  the  consolidation  of  the  canal. 
Of  this,  Wood's  operation  is  the  best  examijle.  The  foUowmg  are  the  details  of 
these  procedures. 

Wutzer's  Operation. — The  late  C.  W.  Wutzer,  of  Bonn,  adopted  a  plan  of 
radically  curing  reducible  inguinal  herniaj,  combining  the  two  principles  on 
which  the  older  operations  were  founded,  viz.,  the  agglutination  of  the  neck  of 
the  hernial  sac  by  the  excitation  of  inflammation  in  it,  and  the  closure  of  the 
inguinal  canal  by  the  invagination  of  the  scrotum ;  and  he  carried  out  these 
objects  in  a  safer  and  more  successful  manner  than  by  any  of  the  metliods  pre- 
viously emjoloyed.  His  plan  of  treatment  consists  in  introducing  a  plug  of  the 
scrotum  into  the  inguinal  canal,  and  fixing  it  there  by  exciting  adhesive  inflam- 
mation in  the  neck  of  the  sac.  The  details  of  the  operation  are  as  follow.  The 
patient  lying  on  his  back,  and  the  hernia  being  reduced,  the  Surgeon  pushes 
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his  index-finger  up  the  inguinal  canal  as  liigh  as  the  internal  ring,  carrjTUg 
before  it  a  cone  of  the  scrotal  tissues  ;  a  box-wood  hollow  cylinder,  about  four 
inches  long  (Fig.  469,  C),  weU  oiled,  is  then  pushed  up  as  the  finger  is  with- 
drawn, so  as  to  occupy  its  place  in  the  inguinal  canal.  Along  the  interior  of 
this  cylinder  a  flexible  steel  needle,  gUt,  (A),  fixed  in  a  moveable  handle,  is  then 
pushed,  so  as  to  traverse  the  invaginated  scrotiun,  the  hernial  sac,  and  the 
anterior  abdominal  wall,  through  which  its  point  is  caused  to  protrude.  A 
concave  box-wood  case  (B)  is  then  passed  over  the  projecting  point  of  the 
needle,  and  fixed  by  the  other  end  by  a  screw  apparatus  to  the  cylinder  (C),  so 
as  to  compress  the  inclosed  tissues.  The  apparatus  so  fixed  is  left  in  situ  for 
six  or  eight  days  ;  when,  some  discharge  being  established,  it  is  Avithdi-awn,  and 
the  invaginated  scrotal  plug  supported  by  lint  introduced  up  its  interior,  and 
by  a  spica  bandage  tightly  applied.  The  patient  is  kept  quiet  for  a  fortnight 
longer,  when  he  is  allowed  to  move  about,  wearing  a  light  truss  for  three  or 
four  months. 

TMs  method  of  treatment  is  easy  of  execution,  and  appears  to  be  more  suc- 
cessful than  any  that  have  preceded  it.  Yet  it  is  open  to  the  objections  that 
attend  all  plans  for  the  radical  cure  of  hernia  ;  viz.,  the  possible  excitation  of  a 
dangerous  amount  of  peritonitis  ;  and  the  w^ant  of  adhesion  between  the  lower 
part  of  the  scrotal  plug  and  the  corresponding  side  of  the  inguinal  canal  and 
ring,  and  consequent  failure  in  the  complete  occlusion  of  the  canal  and  in  the 
radical  cure. 

So  far  as  the  first  objection  is  concerned,  I  believe  that  very  little  weight  can 
be  attached  to  it.  I  have  very  often  performed  tlris  operation,  and  have  never 
seen  the  slightest  evidence  of  a  disposition  to  peritoneal  inflammation  or  other 
local  mischief,  except  abrasion  of  the  skin  in  one  or  two  ca.ses.  With  respect 
to  the  second  objection,  there  can  be  no  doubt  that  failirres  ai-e  not  unfrequent ; 
but  on  the  other  hand  successes  are  not  rare,  and  I  have  now  under  observation 
several  cases  in  which  a  complete  cure  has  resulted,  although  several  years, 
from  two  to  five,  have  elaj)sed  since  the  oj^eration. 
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Wutzer's  operation  should,  of  com-se,  not  be  had  recoiu'se  to  indiscriminately 
in  all  cases  of  reducible  inguinal  hernia.  Wlien  the  rupture  is  of  large  size, 
with  a  very  patent  ring,  of  old  standing,  and  containing  omentum,  no  good 
result  can  be  expected,  and  it  is  useless  to  attempt  the  radical  cure.  But,  on 
the  other  hand,  if  the  patient  be  young  and  healthy,  the  rupture  intestinal, 
small,  aad  of  recent  occurrence,  and  more  particularly  if  it  be  confined  to  the 
canal  and  have  pot  as  yet  become  scrotal,  the  very  best  result  may  be  expected  ; 
and  there  can  be  no  possible  objection  to  giving  the  patient  the  chance  of  a 
radical  cure  of  his  disease,  by  the  performance  of  an  operation  that  is  not  only 
simple  and  almost  painless,  but  perfectly  safe. 

Wood's  Operation. — In  order  to  secure  the  more  complete  obliteration  of 
the  canal,  and  especially  the  cohesion  of  the  imaer  and  posterior  wall,  John 
Wood  has  brought  forward  another  operation.  The  principle  of  this  method 
consists  in  the  approximation  of  the  tendinous  structures  forming  the  boundary 
of  the  hernial  canal,  by  the  application  of  a  subcutaneous  ligature  through  a 
punctui-e  in  the  skin.  In  applying  this  principle  to  inguinal  hernia,  in  order 
to  promote  the  adhesion  of  the  tendinous  surfaces,  and  to  protect  the  sac  and 
cord  fi-om  injui'iotis  violence,  the  highly  vascular,  elastic,  and  tongh  fascia  of 
the  scrotum  is  detached  subcutaneously  from  the  skin,  transplanted  by  invagi- 
nation into  the  canal,  and  held  there  by  the  ligatures  till  adhesion  ensues  to 
the  walls  of  the  canal  and  to  the  spermatic  cord.  The  ligature  is  so  ajDplied  as 
to  obtain  a  fair  hold  in  two  places  upon  the  structru-es  forming  the  j)osterior 
wall,  viz.,  the  conjoined  tendon  and  the  triangular  aponeurosis ;  and  again 
upon  Poupai-t's  ligament  and  the  lower  portion  of  the  external  oblique  aponeu- 
rosis forming  the  anterior  waU  of  the  canal.  The  effect  of  the  ligatures  is  to 
close  also  the  external  abdominal  ring,  the  pillars  of  which  are  included  iia 
their  grasp.  By  the  close  adhesion  which  is  thus  produced  between  the 
posterior  and  anterior  walls  of  the  canal,  the  former  is  made  to  act  like  the 
limb  of  a  valve  in  preventing  the  descent  of  a  hernia  into  the  canal.  Thus 
a  permanent  resistance  to  the  reproduction  of  the  rupture  is  provided, 
which  remains  even  when  the  temporary  effusion  of  lymph  is  re-absorbed. 
The  impulsive  force  of  the  abdominal  contents  tending  to  protrude  at  the 
internal  ring,  is  resisted  by  the  valve-like  action  of  the  posterior  wall,  and 
is  not  enabled  to  exert  itself  upon  the  recently  formed  adhesions.  The  use 
of  the  truss,  as  a  temporary  adjimct  in  the  cure,  is  rendered  unnecessaiy  by 
this  operation. 

Operation.— The  patient  being  laid  on  his  back,  with  the  shoulders  well 
raised,  and  the  pubes  and  scrotiun  shaved,  the  hernia  must  be  reduced  and 
held  up  by  an  assistant  pressing  upon  the  internal  opening.  The  operator, 
standing  at  that  side  of  the  patient  which  is  about  to  be  operated  on,  makes, 
with  a  small  tenotomy  knife,  an  incision  about  three-fourths  of  an  inch  long 
through  the  skin  of  the  scrotum  over  the  lower  part  of  the  tumour  ;  or,  if  this 
be  large,  about  two  and  a  half  inches  below  the  pubic  spine.  Then  the  knife 
being  inserted  flatwise  between  the  skin  and  the  fascia,  is  made  to  separate 
them  around  the  incision  over  an  area  of  about  a-  two-inch  circle  ;  a  pro- 
ceeding which  the  loose  attachment  of  the  skin  easily  allows.  The  knees  of 
the  patient  should  next  be  drawn  up  towards  the  abdomen,  and  held  together 
so  as  to  relax  the  structures  connected  with  Poupart's  ligament.  The  fore- 
finger is  next  passed  through  the  opening  in  the  sldn,  and  made  to  invaginate 
the  detached  fascia  through  the  external  ring  into  the  canal,  which  is  best 
done  by  using  the  right  hand  for  the  right  side,  and  vice  versd,  keeping  the 
pahn  directed  forwards.  The  invagination  of  the  fascia  should  be  commenced 
from  as  low  a  point  as  the  cutaneous  incision  will  permit,  so  as  to  push  the 
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invaginating  finger  as  much  as  possible  between  the  sac  of  the  hernia  and 
the  spermatic  cord.    Wlieu  the  finger  is  in  the  canal,  its  point  should  reach 
the  internal  opening  of  the  hernia,  and  the  cord  should  be  distinctly  per- 
ceptible to  it  and  protected  by  it.    The  point  of  the  finger  wiU  then  be  placed 
behind  the  lower  border  of  the  internal  oblique,  and  must  render  this  point 
prominent  at  the  surface  by  being  hooked  forward.    The  Surgeon  will  then  be 
sensible  of  the  edge  of  the  conjoined  tendon,  raised  in  relief  along  the  outer 
border  of  the  invaginatmg  finger.    Next,  the  needle,  stout,  blunt-pointed,  and 
curved,  mounted  on  a  strong  handle,  is  to  be  passed  along  the  outer  border  of 
the  finger  as  far  as  just  beyond  the  extreme  joint,  at  which  point  it  is  made  to 
pass  through  the  conjoined  tendon  and  the  external  oblique  aponeurosis,  till  it 
is  seen  to  raise  the  skin.    The  latter  is  then  to  be  drawoi  upwards  and  inwards 
as  far  as  possible  before  the  needle  is  pushed  through  it.    Then  a  strong, 
smooth,  hempen  Ligature,  well  waxed  and  then  soaped,  is  passed  through  the 
eye  of  the  needle  ;  and  the  latter  is  withdrawn,  leaving  one  end  of  the  ligature 
thi-ough  the  puncture.  The  invaginating  finger  is  then  placed  on  the  outer  side 
of  the  cord,  behind  Poupart's  ligament,  as  far  from  the  border  of  the  external 
ring  as  possible,  raising  the  ligament  on  its  point.    The  needle  carrying  the 
other  end  of  the  ligature  is  then  passed  along  the  inner  border  of  the  finger, 
and  pushed  through  the  external  jDillar  close  to  Poupart's  Ligament,  opposite  to 
the  internal  ring,  the  skin  being  drawn  down  till  the  poiat  of  the  needle 
appears  at  the  former  puncture,  through  which  it  is  then  pushed.    The  loop  of 
the  ligature  is  then  seized  and  retained  in  the  puncture,  the  free  end  being 
withdi'awn  with  the  needle  ;  care  being  taken  to  ascertain,  before  withdrawing 
the  instrument,  that  the  free  end  of  the  thread  runs  in  the  eye.    Next,  the 
forefinger,  with  the  nail  turned  forwards,  is  to  be  placed  inside  the  external 
ring  just  above  the  pubic  spine,  and  pressed  upon  the  posterior  waU  of  the 
canal,  so  as  to  be  sensible  of  the  outer  edge  of  the  rectus  muscle,  and  of 
the  triangular  aponeurosis  and  conjoined  tendon  covering  it  in  this  situation. 
At  the  same  time,  the  scrotum  must  be  drawn  weU  over  the  groin  of  the 
patient,  so  as  to  bring  the  spermatic  cord  as  far  outwards  over  the  external 
piQar  of  the  ring  as  possible.    The  pohit  of  the  iuvaginatuig  finger  will  thus 
cover  and  protect  the  cord  from  injury.    The  needle  is  then  passed  tlirough 
the  triangular  aponeurosis  and  conjoined  tendon  as  far  as  to  the  border  of  the 
rectus,  and  pushed  through  the  internal  pillar  of  the  external  ring  about  half 
an  inch  above  the  pubic  crest.  The  skin  being  drawn  doAvnwards  and  inwards, 
the  point  of  the  needle  will  be  made  to  pass  a  third  time  through  the  original 
prmcture.    The  end  of  the  thread  is  then  disengaged  from  the  instrument,  and 
the  latter  is  withdrawn.    We  then  have  two  ends  and  a  loop  of  the  ligature 
passing  through  the  puncture  in  the  groin,  the  former  perforating  the  con- 
joined tendon,  triangular  fascia,  and  internal  pillar,  and  the  latter  passing 
through  the  external  pillar  of  the  ring.    With  one  finger  in  the  ring,  the 
Surgeon  will,  by  making  traction  on  the  ligature,  be  able  to  satisfy  himself 
that  a  good  hold  is  obtained  on  the  posterior  waU,  and  that  the  pillars  of  the 
external  ring  are  weU  drawn  together.    The  ends  of  the  ligature  shoiild  then 
be  laid  over  to  the  outer  side  of  the  groin,  and  the  loop  crossed  between  them 
towards  the  median  line.   A  glass  or  box-wood  compress  of  a  flattened  cylinder 
shape,  two  and  a  half  inches  long  by  one  inch  wide,  is  then  laid  on  tlie  suj-face 
along  the  axis  of  the  canal  upon  the  crossed  ligature,  one  end  of  which  is 
passed  over  the  compress  tlu'eaded  thi-ougli  the  loojj,  and  tied  to  the  other 
end  in  a  loop-knot.    The  lower  extremity  of  the  compress  should  reach  to 
the  pubic  crest,  up  to  which  point  the  puncture  in  the  scrotum  wiU  be 
tucked.    A  pad  of  lint  is  then  placed  on  each  side  of  the  compress  to  keep 
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it  steady,  and  a  linen  pad  and  spica  bandage  over  all.  The  latter  should 
be  removed  after  twenty-four  hours  ;  the  compress  from  the  fourth  to  the 
sixth  day  ;  while  the  ligatm-e  threads  may  be  left  in  from  ten  days  to  three 
weeks,  according  to  the  amomit  of  action  or  consolidation  lelt  in  the  course  of 
the  inguinal  canal. 


IRREDUCIBLE  HERNIA. 

Irreducible  Hernice  are  usually  of  old  date,  and  of  large  size.  They  generally 
contain  a  considerable  quantity  of  thickened  omentum,  as  well  as  intestine 
and  mesenteiy.  In  many  instances,  a  rupture  of  this  kind  is  partly  reducible, 
the  greater  portion  remaining  unreduced.  It  is  usuaUy  the  gut  which  slips  up, 
and  the  omentum  that  cannot  be  returned. 

Causes  of  Irreddcibility.— The  irreducibility  of  a  rupture  may  be  de- 
pendent either  on  its  shape,  on  the  existence  of  adhesions,  or  on  its  very 
nature.  If  the  sac  become  the  seat  of  an  hour-glass  contraction,  or  its  neck 
become  elongated  and  narrowed,  the  hernial  contents  may  continue  per- 
manently protruding.  So  also,  the  expanded  condition  of  the  lower  part 
of  the  omentimi,  and  the  narrowing  of  its  neck,  may  prevent  a  retimi  of  the 
rupture.  The  existence  of  adhesions,  either  between  the  sac  and  its  contents, 
or  between  protiaided  intestine  and  omentum,  will  commonly  render  a  hernia 
irreducible  ;  and  most  frequently  these  are  associated  with  changes  in  the 
shape  of  the  sac  or  the  omentum.  Hernise  of  the  ccecum  and  bladder  can 
never  be  returned,  on  accoimt  of  the  anatomical  concUtions,  to  which  reference 
has  already  been  made. 

STiiPTOirs.— An  irreducible  hernia  is  usuaHy  a  source  of  great  incon- 
venience ;  It  has  a  tendency  to  increase  if  left  to  itself,  until  at  last  it  may 
contam,  as  in  some  extreme  cases  it  has  been  found  to  do,  the  greater  portion 
of  the  abdominal  viscera,  forming  an  enormous  tumour,  inconvenient  by  its 
size  and  weight,  in  which  the  penis  and  scrotum  are  buried.  Even  when  the 
meducible  hernia  is  of  smaU  size,  it  gives  rise  to  a  sensation  of  weakness  in 
the  part,  with  dragging  pains,  and  is  very  frequentlv  accompanied  by  coHcky 
sensations  and  dyspeptic  derangements.  The  patient  also,  in  these  circum- 
stances, IS  m  a  state  of  considerable  danger  lest  the  rupture  become 
strangulated  by  violent  efforts,  or  injured  and  inflamed  by  blows. 

Treatment.— For  the  above  reasons,  it  is  necessary  not  only  to  protect  a 
rupture  of  this  kind  from  external  violence,  but  to  endeavour  to  prevent  its 
mcrease  in  size.  This  may  best  be  done  by  letting  the  patient  wear  a  truss 
with  a  large  concave  pad,  which  supports  and  protects  it ;  provided  the 
rupture  be  not  of  too  great  a  size  for  the  application  of  such  an  instrument 
If  its  magmtude  be  very  considerable,  it  must  be  supported  by  means  of  a 
suspensory  bandage.  Bransby  Cooper  has  recommended  that  an  attempt 
should  be  made  to  convert  the  irreducible  into  a  reducible  hernia  by  keepin^r 
the  patient  in  bed  for  several  weeks,  on  low  diet,  vvith  the  continued  appU- 
cation  of  ice  to  the  tumour  ;  and,  if  it  contain  much  omentum,  giving  smaU 
doses  of  blue  pill  and  tartar  emetic,  so  as  to  promote  the  absorption  of  the 
tat.  Ihis  plan,  which  appears  to  have  answered  weU  in  some  cases,  certainly 
deserves  a  further  trial.  . 

Inflamed  Irreducible  Hernia.-TIic  occurrence  of  inflammation  in  an 
irreducible  hernia  is  a  serious  complication,  and  one  that  simulates  strangu- 
lation very  closely.    When  this  complication  occurs,  the  part  becomes  swoUen 
hot,  tender,  and  painful  ;  there  is  not  much  tension  in  the  tumour,  which  is 
seldom  increased  beyond  its  usual  magnitude  ;  there  is  a  good  deal  of  pyrexia 
and  symptoms  of  peritonitis  spreading  from  the  vicinity  of  the  inflamed 
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rupture  set  in.  In  some  cases  tliere  is  vomiting  ;  but  it  is  not  constant,  and 
never  feculent,  occurring  generally  early  in  the  disease  and  consisting  prmci- 
pally  of  the  contents  of  the  stomach  ;  being  apparently  an  elfoit  o  nature  to 
^et  rid  of  an  indigestible  meal.  If  there  be  constipation,  as  usually  happens 
In  all  cases  of  peritonitis,  it  is  not  complete,  flatus  occasionally  passmg  per 
— ,  together  with  a  small  quantity  of  fluid  f^ces.  It  is  of  impoilance  m  these 
cases  to  observe  that  the  inflammation  commences  m  the  body  of  the  sac,  and 
extends  into  those  parts  of  the  abdomen  that  are  contiguous  to  its  neck  ;  the 
stomachal  and  intestinal  derangements  being  secondary  to  this  condition. 

The  Treatment  of  an  inflamed  irreducible  hernia  must  be  directed  to  the 
peritonitis  which  attends  it.  The  application  of  leeches  to  the  sac  and  its  neck, 
the  free  administration  of  calomel  and  opium,  and  the  employment  of  enemata 
with  strict  antiphlogistic  regimen  and  rest,  will  usuaUy  speedily  subdue  aU 

inflammatory  action. 

Incarcerated  Hernia.— An  ii-reducible  hernia  occasionally  becomes  ob- 
structed, then  constituting  the  condition  termed  incarcerated  herma.  This 
condition  principally  occurs  iu  old  people,  from  the  accumulation  of  flatus,  or 
of  undigested  matters,  such  as  cherry-stones  or  mustard-seeds,  m  an  angle 
of  the  gut.  In  these  cases  there  is  constipation,  with  eructation,  and  perhaps 
occasional  vomiting.  There  may  be  some  degree  of  pain,  weight,  or  uneasiness 
about  the  tumour  ;  but  there  is  no  tension  in  it  or  its  neck,  and  the  symptoms 
altoo-ether  are  of  a  chronic-  and  subacute  character.  _  _ 

The  Treatment  of  such  a  case  as  this  should  consist  in  the  administration 
of  a  good  purgative  injection  ;  the  compound  colocynth  enema  is  the  best, 
thro^v^  up  as  high  as  possible  by  means  of  a  long  tube.  Ice  may  then  be 
applied  to  the  tumour  for  about  half  an  hour  ;  and  then  the  taxis,  as  will 
afterwards  be  described,  may  be  used  under  chloroform.  The  ice  may  be 
omitted  in  those  cases  in  which,  on  handling  the  tumour,  gurglmg  can  readily 
be  felt  :  but  the  taxis  should  always  be  used,  as  by  it  the  incarcerated  gut  may 
be  partially  emptied  of  its  contents ;  or  if  any  additional  protrusion  should 
have  happened  to  have  slipped  down,  this  may  be  returned  After  these  means 
have  been  employed,  an  active  purgative,  either  of  calomel  or  croton  oil  and 
colocynth,  should  be  administered  ;  and,  if  any  inflammation  ensue,  this  must 
be  treated  as  already  described. 

STRANGULATED  HERNIA. 
A  hernia  is  said  to  be  Strangulated  when  a  portion  of  gut  or  omentum 
that  is  protruded  is  so  tightly  constricted  that  it  cannot  be  returned  m  o  he 
abdomen  ;  having  its  functions  arrested,  and,  if  not  relieved  speedily,  lunnn  g 
into  gangrene.    I  his  condition  may  occur  at  all  periods  of  life,  being  met  with 
in  infants  a  few  days  old,  and  in  centenarians.     It  commonly  arises  from 
a  sudden  violent  effort,  by  which  a  fresh  portion  of  mtestine  is  forcMy  pro- 
truded into  a  previously  existing  hernia,  which  it  distends  to  such  a  degree 
to  produce  strangulation.    But,  though  old  hernioe  are  more  subject  to  tl 
condition  than  recent  ones,  it  may  occur  at  the  very       ^orma  lo^^^^^^  a  he  W 
swelling,  the  gut  becoming  strangled  as  it  is  protruded.    There  are  therefoic 
wo  dist^ct  klids  of  strangulation.    One  may  be  said  to  be  of  a  passive  k  iid 
cMefly  occurring  in  elderly  people,  the  subjects  of  old  and  V-^^^^^ 
hernii  ;  which,  in  consequence  of  some  accidental  cu-cvinistance.  becom^^^ 
tended  by  the  descent  of  a  larger  portion  of  intestine  than  usual,  and 
undergoing  constriction  and  compression  at  the  neck  of  ^l^^^^'J 
becoines  strangulated.    The  other  kind  of  strangulation  is  most  fr  q^^^^^^^^ 
younger  individuals  ;  in  it  the  symptoms  are  more  active,  the  bo^^el  becomin. 
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protruded  m  consequence  of  violent  exertion,  and  undergoing  rapid  strangii- 
lation,  tlie  tension  of  the  parts  not  having  been  lessened  by  the  previous  long 

existence  of  an  irreducible  hernia.  -i   ^  j  -^i 

Mechanism  of  SxRANGULATioN.-Strangulation  has  been  attributed  either 
to  a  spasmodic  action  of  the  walls  of  the  apertm-e  thi'ough  which  the  hernia 
protrudes,  or  to  changes  talcing  place  in  the  proti'uded  parts,  subsequent  to 
and  occasioned  by  their  constriction  by  the  tissues  external  to  them,  ihe 
strangulation  cannot,  I  thmk,  ever  be  regarded  with  justice  as  of  spasmodic 
chcxracter  ;  the  apertm-e  in  the  abdommal  waU,  through  wliich  the  herma 
escapes,  being  tendinous  or  fibrous,  and  certainly  not  in  any  way  contractile, 
though  the  action  of  the  abdominal  muscles  may  undoubtedly  increase  the 
tension  of  its  sides.  The  continued  and  permanent  character  of  the  strangu- 
lation, when  once  it -has  taken  place,  would  also  discountenance  this  opinion  ; 
those  forms  of  hernia,  indeed,  as  the  ventral,  which  occur  in  purely  muscular 
structures,  are  very  rarely  strangulated,  and,  when  they  are  so,  the  constriction 
is  generally  occasioned  by  the  formation  of  dense  adventitious  bands  upon  or 
within  the  sac,  and  not  by  any  muscular  agency. 

Strangulation  is  characterised  by  congestion  of  the  protruded  parts,  induced 
by  the  "constriction  to  which  they  are  subjected ;  the  mechanism  being  as 
foUows.  A  knuckle  of  intestine,  or  piece  of  omentum,  is  suddenly  protruded 
during  an  effort  of  some  kind.  This  immediately  becomes  compressed  by  the 
sides  of  the  narrow  aperture  through  which  it  has  escaped  ;  the  return  of  its 
venous  blood  is  consequently  interfered  with,  and  swelling  and  oedema  rapidly 
ensue,  together  with  stagnation  of  the  blood  in  it.  If  the  constriction  be 
excessively  tight,  the  walls  of  the  ring  being  very  hard  and  sharp,  the  part 
that  is  so  strangulated  may  be  deprived  of  its  vitaHty  in  the  course  of  a 
few  hours.  If  the  strangulation  be  less  severe,  the  congestion  wUl  run  into 
inflammation,  the  changes  characteristic  of  this  condition  speedily  supervening. 
In  proportion  as  the  congestion  augments,  and  the  inflammation  comes  on,  the 
return  of  the  protruded  pacts  is  necessarily  rendered  more  difficult  by  the 
increase  of  their  swelling. 

Seat  of  Stricture.  —  The  stricture  is  most  commonly  situated  outside 
the  neck  of  the  sac,  iu  the  tendinous  or  liga- 
mentous structures  surrounding  it ;  not  nnfre- 
quently  in  the  altered  and  thickened  subserous 
areolar  tissue.  In  other  cases,  and  indeed  with 
great  frequency,  it  is  met  with  in  the  neck  of 
the  sac  itself  (Fig.  470)  which  is  narrowed,  elon- 
gated, and  tubular  ;  or  constricted  by  bands  that 
are  incorporated  with  it.  More  rarely  it  exists 
in  the  body  of  the  sac,  wHch  may  have  assumed 
an  hour-glass  shape.  In  some  cases,  it  would 
appear  as  if  this  particular  shape  were  owing  to 
an  old  hernia  havmg  been  pushed  down  by  a 
recent  one  above  it.    The  stricture  is  sometimes, 

though  by  no  means  frequently,  met  with  inside   

the  sac,  consisting  of  bands  of  adhesions  stretch- 

Fig.  470.— Stricture  in  the  Neck 

ing  across  this,  or  of  the  indurated  edge  of  an  of  the  Sac,  laid  open, 

aperture  of  the  omentum  through  which  a  portion  of  the  gut  has  slipped.  _ 

Local  Effects  of  Strangulation. — The  changes  induced  in  the  strangu- 
lated parts  result  from  the  pressure  of  the  stricture,  and  the  consequent  inter- 
ference with  the  circulation  through  them.  If  the  strangulation  be  acute,  that 
portion  of  intestine  which  lies  immediately  under  the  stricture  will  be  seen  to 
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be  nipped  or  marked  by  a  deep  sulcus,  occasioned  partly  by  the  pressui'e  to 
which  it  has  been  subjected,  and  partly  by  the  swelling  of  the  congested 
tissues  beyond  it.  The  changes  that  take  place  in  the  protruded  intestine 
rapidly  increase  in  proportion  to  the  duration  of  the  strangulation.  The 
tightness  of  the  stricture  and  the  acuteness  of  the  strangulation  have,  however, 
even  more  to  do  with  these  changes  than,  its  dm-ation.  I  have  seen,  the 
bowel  so  tightly  nipped  that,  though  the  strangulation  had  only  existed  eight 
hours  when  the  operation  was  performed,  the  vitality  was  lost  in  the  part 
constricted  (Fig.  476)  ;  and  in  other  cases  I  have  known  the  part  to  recover 
itself,  although  strangulation  had  lasted  for  five  or  six  days  before  the  opera- 
tion was  performed. 

The  first  change  that  takes  place  in  the  protruded  parts  in  the  case  of 
strangulated  hernia  is  their  congestion  ;  this  rapidly  runs  on  to  inflammation, 
and  speedily  terminates  in  gangrene.  The  protruded  bowel  becomes,  at  first, 
of  a  claret,  maroon,  or  purplish-brown  colour,  sometimes  ecchymosed  on  the 
surface,  \vith  thickening  and  stiffening  of  its  coats,  o\ving  to  eft'usion  into  their 
substance  ;  some  liquid  is  also  usually  poured  out  into  its  iuterior.  In  this 
stage,  that  of  congestion,  the  omentum  will  also  be  found  with  its  veins  a  good 
deal  congested.  When  inflammation  has  set  in,  the  bowel  preserves  the  same 
colour  as  in  the  congested  condition,  but  usuaUy  becomes  coated  here  and  there 
with  flakes  of  lymph,  which  give  it  a  rough  and  villous  look  ;  the  omentum 
has  a  somewhat  rosy  tinge,  and  there  is  usually  a  good  deal  of  reddish  fluid 
poured  out  into  the  sac.  When  gangrene  occurs,  the  bowel  loses  its  lustre  and 
polish,  becoming  of  an  ashy  grey,  or  dull  black  colour,  soft  and  somewhat  lacer- 
able,  so  that  its  coats  readily  separate  from  one  another  ;  the  serous  membrane 
especially  peeKng  off.  The  omentum  is  dark  purplish,  or  of  a  kiud  of  dull 
yeUowish-grey  ;  and  there  is  usually  a  considerable  quantity  of  dark  turbid 
serum  in  the  sac,  the  whole  contents  of  which  axe  extremely  offensive.  Most 
usually,  when  gangrene  occurs  in  a  strangulated  rupture,  inflammation  of  the 
sac  and  its  coverings  takes  place,  accompanied,  after  a  time,  by  a  reddish-blue 
or  congested  appearance  and  some  tenderness  on  pressure  ;  and,  if  the  part  be 
left  unreduced,  eventually  by  emphysematous  crackling.  If  the  case  be  left 
without  being  relieved,  gangrene  of  the  sldn  will  at  last  take  place  ;  the  sac 
giving  way,  and  the  fsecal  matters  being  discharged  through  the  softened  and 
disintegrated  tissues.  In  such  cii-cimistances  as  these — which,  however,  are 
very  rarely  met  with  at  the  present  day — the  patient  usually  eventually  dies 
of  low  peritonitis,  from  extension  of  the  inflammation  to  the  serous  mem- 
brane. No  effusion,  however,  of  feculent  matter  will  take  place  into  the 
peritoneal  cavity,  even  under  such  unfavourable  conditions  ;  the  portion  of 
bowel  immediately  within  the  stricture  becomes  adherent  by  plastic  matter  to 
the  peritoneum  on  its  iaternal  surface,  and  thus  the  escape  of  any  exti-avasation 
into  the  cavity  of  the  abdomen  is  prevented.  It  does  not  always  follow  that 
there  is  any  external  evidence  of  the  occm-rence  of  gangrene  vdthin  the  sac  ; 
and  the  bowel  is  frequently  nipped  to  such  an  extent  as  to  prevent  its  regaining 
its  vitality,  without  any  unusual  condition  being  presented  imtil  the  sac  is 
actually  laid  open  and  the  intestine  examined. 

Tha  fluid  contained  in  the  hernial  sac  undergoes  changes  in  appearance  and 
character,  corresponding  to  those  which  take  place  ia  the  strangled  gut.  In 
earlier  and  slighter  cases  it  continues  clear  and  but  moderately  abundant 
Sometimes  the  quantity  increases  greatly  and  rapidly,  but  more  commonly  the 
chief  alteration  that  takes  place  is  in  its  character.  It  becomes  reddish  or  bro%ra 
in  colour  from  transuded  blood.  Sometimes  even  pure  blood  is  found  m  the 
eac,  and  I  have  seen  the  protruded  intestine  invested  with  a  layer  of  coagulum. 


SYMPTOMS  OF  STRANGULATION. 


445 


If  gangrene  of  the  gut  take  place,  the  fluid  becomes  turbid,  dark,  and  offensive. 
Suppuration  in  the  sac  is  very  rare.  I  have  only  once  met  with  it  in  a  woman, 
32  years  of  age,  three  months  pregnant,  who  was  suffermg  from  an  acutely 
strangulated  femoral  hernia  of  sixty  hours'  duration.  In  that  case,  the  taxis  had 
been  freely  used.  Fluctuation  could  be  felt  deeply,  there  was  diffused  doughy 
infUtration  of  the  groin,  and  on  opening  the  sac  it  was  found  filled  with  dark 
thick  pus— about  half  an  ounce  ;  at  the  bottom  of  wliich  lay  a  small  deeply  con- 
gested but  not  gangrenous  knuckle  of  intestine,  wliich  was  replaced  after  the 
division  of  a  very  slight  stricture.    The  patient  recovered. 

In  the  more  advanced  cases  of  strangulated  hernia,  the  peritoneum  always 
becomes  inflamed,  usually  to  a  considerable  extent ;  the  disease  affects  a  diffuse 
form,  and  is  accompanied  by  the  effusion  of  turbid  serum,  often  of  a  very  acrid 
and  irritating  character,  and  mixed  with  flakes  of  lymph,  sometimes  to  such  an 
extent  as  to  give  it  a  truly  puriform  appearance.  This  glutinous  lymph  mats 
together  contiguous  coils  of  intestine,  often  appearing  to  be  smeared  over  them 
like  so  much  melted  butter. 

Symptoms. — The  signs  and  symptoms  of  strangulation  are  of  two  kinds  : 
1.  The  Local  ones,  affecting  the  Tumour  ;  and  2.  The  General  ones,  influencing 
the  Constitution. 

1.  Local  Signs. — The  tumour,  if  the  hernia  be  an  old  one,  will  be  found 
to  be  increased  in  size ;  or  it  may  have  appeared  for  the  first  time.  At  the 
moment  of  strangulation  it  will  generally  be  found  to  be  hard,  tense,  and 
rounded,  more  particularly  if  it  be  an  enterocele.  When,  however,  the  hernia 
is  in  a  great  measure  omental,  it  is  not  luifrequently  soft  and  doughy,  though 
strangulated.  It  seldom  increases  in  size  after  strangulation  has  occurred,  as 
no  fresh  protrusion  can  take  place  below  the  stricture  ;  but  I  have  known 
it  to  be  greatly  augmented  in  bulk  after  the  strangulation  had  existed  for  some 
hours,  by  the  effusion  of  serum  into  the  sac.  If  the  hernia  have  previously 
been  reducible,  it  can  no  longer  be  put  back  ;  and  there  is  no  impulse  in  it, 
nor  increase  in  its  size  on  coughing,  the  stricture  preventing  the  transmission 
of  the  shock  to  the  contents  of  the  tumour  ;  and  in  tliis  way,  as  pointed  out 
by  Luke,  the  situation  of  the  constriction  may  sometimes  be  ascertained  by 
observing  at  what  point  the  impulse  ceases. 

2.  Constitutional  Symptoms. — So  soon  as  the  strangulation  has  occurred, 
intestinal  obstruction  takes  place,  and  the  patient  becomes  imeasy  and  restless. 
If  the  constriction  be  of  an  active  character,  he  will  be  seized  with  acute  pain 
in  the  part,  which  speedily  extends  to  the  contiguous  portion  of  the  abdomen, 
assuming  the  characters  of  peritoneal  inflammation.  The  first  thing  that 
happens  when  intestine  is  strangulated,  whether  a  large  coil  be  constricted,  or 
a  small  portion  only  of  the  diameter  of  the  gut  be  nipped,  is  an  arrest  of  the 
peristaltic  movement  of  the  pai-t  implicated  ;  and  the  occurrence  of  obstruction 
to  the  onward  course  of  the  intestinal  contents  is  followed  by  constipation, 
vomiting,  and  colicky  pains.  The  constipation  is  always  complete,  neither 
fseces  nor  flatus  passing  through  ;  the  bowels  may  sometimes  act  once  after  the 
strangulation  has  occurred  from  that  portion  which  lies  below  the  seat  of  con- 
striction, but  they  cannot,  of  course,  empty  themselves  thoroughly,  nor  from 
above  the  strangled  part.  Vomiting  usually  sets  in  early,  and  is  often  very 
severe  and  continuous,  with  much  retching  and  straining  ;  at  first  the  contents 
of  the  stomach  are  ejected,  with  some  bilious  matters,  but  afterwards  the 
vomiting  becomes  feculent,  or  stercoraceous,  owing  to  inverted  peristaltic  action 
extending  as  far  down  as  the  constricted  part  of  the  gut.  These  symptoms  are 
attended  by  colicky  and  dragging  pains  about  the  navel.  They  are  more 
severe  in  their  character  when  the  strangulation  is  acute  and  the  hernia  is 
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intestinal,  than  when  it  is  passive,  and  the  rapture  omental.  They  occur 
etiually  in  the  incomplete  and  in  the  complete  forms  of  the  disease  ;  indeed,  it 
not  unfrequently  happens  that  the  hernial  tumour  may  be  so  small  as  to 
have  escaped  obsei-vation  ;  the  occurrence  of  the  above-mentioned  sjTnptoms 
beino-  the  first  indication  of  the  probable  nature  of  the  mischief.  Hence,  it 
is  well  always  to  examine  for  hernia  when  called  to  a  patient  suddenly 
seized  with  constipation,  vomiting,  and  colicky  pains,  even  if  told  that  no 
tumour  exists. 

After  the  strangulation  has  existed  for  some  time,  the  inflammation  that  occurs 
in  the  sac  extends  to  the  contiguous  peritoneum,  accompanied  by  the  ordinary 
sio-ns  of  peritonitis,  such  as  tension  of  the  abdominal  muscles,  tenderness,  with 
lancinating  pains  about  the  abdomen,  and  tympanitis.  The  patient  lies  on  his 
back  with  the  knees  drawn  up,  has  a  small,  hard,  quick,  and  perhaps  inter- 
mittent pulse,  a  dry  tongue,  which  speedily  becomes  brown,  and  a  pale, 
anxious,  and  dragged  countenance,  with  a  good  deal  of  heat  of  the  skin,  and 
inflammatory  fever.  In  some  cases,  this  is  of  a  sthenic  type  ;  but,  in  the 
majority  of  instances,  especially  in  feeble  subjects,  it  assumes  the  irritative 
form.  When  gangrene  of  the  rupture  takes  place,  hiccvip  usually  comes  on, 
with  sudden  cessation  of  pain  in  the  tumour,  an  intermittent  pulse,  cold 
sweats,  paUor,  anxiety,  rapid  sinking  of  the  vital  powers,  usually  with  slight 
deliriimi  ;  and  death  speedily  occurs. 

Modification  of  S^mptoTns.— The  symptoms  just  described  are  those  which 
are  usutiHy  met  with  in  strangulated  hernia.  They  may,  however,  be  modified 
in  some  important  respects. 

1.  There  may  be  little  or  no  tension  in  a  strangulated  hernia,  the  tumour 
continuing  soft  and  lax  ;  this  is  especially  the  case  when  the  hernia  contains 
omentiim,  and  in  congenital  hemiaj  when  strangulated.  It  may  also  occur  in 
the  case  of  double  hemise  on  the  same  side,  in  consequence  of  the  outer  sac 
being  empty,  or  merely  fiUed  with  serum,  and  the  posterior  one  being  pro- 
truded against  this  and  strangxilated,  but  its  tension  being  masked  by  the 
lax  state  of  the  outer  one. 

2.  Vomiting  sometimes  does  not  take  place  from  first  to  last,  there  being  at 
most  a  little  retching  ;  at  other  times  the  patient  vomits  once  or  twice,  and 
then  there  is  no  recurrence  of  this  symptom  so  long  as  he  remains  quiet,  and 
keeps  the  stomach  empty  ;  but  on  moving  or  taking  nourishment  of  any  kind, 
even  fluids,  it  comes  on  again,  and  thus  the  Siirgeon  may  elicit  this  symptom, 
should  it  be  necessary  in  a  diagnostic  point  of  view. 

3.  Extensive  peritonitis,  with  copious  effusion  of  a  puriform  liquid,  may 
occur  without  any  pam,  and  with  but  Kttle  tenderness  ;  the  anxiety  of  coim- 
tenance  and  sharpness  of  pulse  being  the  only  symptoms  that  lead  to  a  suspicion 
of  its  existence. 

4.  Death  may  result  from  exliaustion  consequent  on  vonutmg  and  peri- 
tonitis, without  any  sign  of  gangi'ene  in  the  constricted  portion  of  intestine. 

Diagnosis.— The  diagnosis  of  strangulated  hernia  requii-es  to  be  made  from 

the  following  conditions. 

1  Obstructed  Irreducible  Hernia.— In  tHs  there  are  no  acute  symptoms,  and 
the  "rupture  wiU  generaUy  be  found  to  be  a  large  one  of  old  standing.  It  may 
become  somewhat  tense  and  swollen,  but  is  not  tender  to  the  touch,  and  always 
presents  a  certain  degree  of  impulse  on  coughing.  There  is  no  si^  of  peri- 
tonitis. There  may  be  constipation  ;  but  there  is  no  vomitnig,  or  il  tiiere  De 
any,  it  is  simply  mucous  and  bilious,  consisting  of  the  contents  of  the  stomach. 
The  speedy  restoration  of  the  intestinal  action,  by  the  treatment  already  uulicated 
as  proper  in  these  cases,  wiU  remove  any  doubt  as  to  the  nature  of  the  affection. 
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2.  Inflamed  Irreducible  Hernia— lleve  there  is  great  tenderness  and  pain 
in  the  tumour,  with  pyi-exia,  and  some  general  peritonitis,  hut  there  is  no 
vomiting  ;  or,  if  the  patient  have  vomited  once  or  twice,  he  does  not  con- 
tinue to  do  so  vdth.  the  same  degree  of  violence,  or  in  the  same  quantity,  as 
he  would  if  the  peritonitis  were  the  result  of  strangulation.  Again,  the 
constipation  is  not  absolute  and  entire,  but  flatus  and  liquid  faeces  wiU 
usually  pass. 

3.  General  Peritonitis  conjoined  with  Hernia. — ^Here  the  diagnosis  is  often 
extremely  difficult,  especially  if  the  hernia  be  an  irreducible  one.  In  these 
cases,  however,  it  avlU  be  observed  that  the  peritonitis  may  be  most  intense 
at  a  distance  from  the  sac  ;  that  there  will  be  little  or  no  vomiting,  or,  il" 
there  be,  that  it  is  simply  of  mucus  and  the  contents  of  the  stomach  ;  and  that 
the  constipation  is  by  no  mean  obstinate  or  insurmountable  by  ordinary  means. 

4.  In  Double  Hernia,  one  tumour  may  be  strangulated  and  the  other  not, 
thoiigh  irreducible.  In  these  circumstances,  it  may  at  first  be  a  little  difficult 
to  determine  which  one  is  the  seat  of  constriction.  This,  however,  may  be 
ascertained  by  obser^^ng  greater  tension  and  tenderness  about  the  neck  of  the 
strangulated  than  of  the  unconstricted  hernia. 

5.  The  co-existence  of  Early  Pregnancy,  or  a  threatened  Miscarriage,  may 
obscure  the  diagnosis,  the  Surgeon  possibly  being  in  doubt  whether  the  vomiting 
is  dependent  on  the  state  of  the  uterus  or  in  the  strangulation  of  the  hernia. 
Here  it  may  be  stated  generally  that  the  vomiting  of  pregnancy  never  becomes 
stercoraceous ;  that  constipation,  if  it  exist,  does  not  resist  the  action  of 
aperients  or  enemata  ;  and  that  the  local  signs  of  strangulation  are  usually  well 
marked. 

Besides  these  various  conditions  of  hernia,  which  may  be  confoimded  Tvith 
strangulation,  there  are  other  tumours  which  may  be  mistaken  for  this  disease  : 
but  these  we  shall  have  to  consider  when  speaking  of  the  special  forms  of 
hernia. 

Treatment. — The  treatment  of  strangulated  hernia  is  one  of  the  most 
important  subjects  in  surgery.  The  object  sought  to  be  accomj)lished  is  the 
removal  of  the  constriction  from  the  strangled  hernial  tumour.  This  is  effected 
either  by  the  Reduction  of  its  Contents  by  Taxis  ;  or  by  the  Division  of  the 
Stricture. 

Taxis. — The  reduction  of  the  hernia  is  effected  by  the  employment  of  the 
taxis,  by  which  is  meant  the  various  manual  procedures  employed  in  putting 
the  rupture  back.  The  taxis,  when  properly  performed,  is  seldom  attended 
by  any  serious  consequences  to  the  patient.  I  have  never  known  it  followed 
by  death  ;  and,  out  of  293  cases  of  hernia  reported  by  Luke,  as  having  been 
reduced  by  the  taxis  in  the  London  Hospital,  none  died.  It  is  not  imfrequently 
followed,  however,  by  rather  a  sharp  attack  of  peritonitis,  which  might  pro- 
bably, in  some  instances,  prove  fatal ;  in  one  instance,  I  have  seen  it  followed 
by  very  abundant  haemorrhage  from  the  bowel,  probably  owing  to  the  ruptm-e 
of  some  of  the  congested  vessels  of  the  strangled  portion  of  the  gut.  In 
using  the  taxis,  great  care  should  in  all  cases  be  employed,  and  no  undue  force 
should  ever  be  had  recourse  to.  No  good  can  ever  be  eftected  by  violence  :  the 
resistance  of  the  ring  cannot  be  overcome  by  forcible  pressure  ;  and  a  vast  deal 
of  harm  may  be  done  by  squeezing  against  it  the  tender  and  inflamed  gut 
causing  this  to  overlap,  and  thus  to  be  bruised,  or  even  perhaps  torn.  The 
taxis  should  not  be  prolonged  beyond  half  an  hour  ;  if  it  be  properly  emjiloyed 
for  this  time,  the  hernia,  if  reducible,  will  probably  go  back.  If  it  be  applied 
as  is  often  very  improperly,  for  a  lengthened  period,  and  by  several  Surgeons 
in  succession,  the  protruded  part  becomes  ecchymosed,  irritated,  and  disposed 
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to  inflammation  ;  and  tlie  chances  of  recoveiy  after  a  subsequent  operation  are 
much  lessened.  When  the  parts  are  much  inflamed,  the  taxis  should  he  em- 
ployed with  great  caution  ;  and,  if  it  have  been  fairly  and  fuUy  used  by 
another  Surgeon,  it  is  better  not  to  repeat  it.  When  gangrene  has  occurred, 
the  taxis  should  never  be  employed  ;  as  the  putting  back  of  the  mortified  gut 
into  the  abdomen  would  be  followed  by  extravasation  of  faeces  and  fatal 

peritonitis.  ^ 

In  usiao-  the  taxis,  it  shoiild  be  borne  in  mind  that  there  are  two  obstacles  to 
overcome  ;  the  resistance  of  the  parts  around  the  riag,  and  the  bulk  of  the 
tumour.    The  first  may  be  somewhat  lessened  by  relaxing  the  abdominal 
muscles,  and  consequently  diminishing  the  tension  exercised  upon  the  tendinous 
apertures  and  fasciae  of  the  groin.    In  order  to  affect  this,  the  patient  should 
be  placed  in  a  proper  position,  the  body  being  bent  forwards,  the  thigh  ab- 
ducted, and  semi-flexed  upon  the  abdomen  ;  the  Siu-geon  may  then,  by  employ- 
ing steady  pressure  on  the  tumoiir,  endeavour  to  squeeze  out  some  of  the  flatus 
from  the  strangled  portion  of  intestine,  and  thus  to  effect  its  reduction.  In 
doing  this,  the  neck  of  the  sac  should  be  steadied  by  the  fingers  of  the  left 
hand  ;  whilst,  with  the  right  spread  over  the  tumour,  the  Surgeon  endeavours  to 
push  it  backwards,  using  a  kind  of  kneading  motion,  and  sometimes  in  the  first 
instance  drawing  it  slightly  downwards,  so  as  to  disentangle  it  from  the  neck 
of  the  sac.    The  direction  of  the  pressure  is  important ;  it  should  always  be  in 
the  line  of  the  descent  of  the  tumoiu.    These  means  may  be  employed  as 
soon  as  the  patient  is  seen  by  the  Surgeon,  when,  by  steadily  carrying  on  the 
taxis  for  a  few  minutes,  he  will  perhaps  hear  and  feel  a  gurgling  in  the 
tumour,  which  will  be  foUowed  by  its  immediate  reduction.    If  the  patient 
be  thin,  and  the  outline  of  the  aperture  through  which  the  hernia  escapes 
tolerably  defined,  the  protrusion  may  be  reduced,  after  failure  of  the  taxis 
in  the  ordinary  way,  by  passing  the  tip  of  the  finger  or  the  nail  under  the 
edge  of  the  ring,  and  pulling  tHs  firmly  and  forcibly  on  one  side,  so  as  to 
steady  and  at  the  same  time  dilate  it,  pressiire  being  kept  up  on  the  tumour 
with  the  other  hand.    This  manoeuvre  can  be  practised  with  more  facility  and 
success  in  femoral  hernia,  where  the  upper  edge  of  the  saphenous  opening  is 
sharply  defined,  but  may  also  successfully  be  had  recourse  to  in  ingiunal  and 
umbilical  protrusions.    In  some  cases  reduction  appears  to  have  been  facili- 
tated by  placing  the  patient  on  his  head  and  shoulders,  and  raising  the  body  in 
the  vertical  position  whilst  the  taxis  was  being  employed.    Should,  however, 
reduction  not  ensue,  it  wiU  be  desirable  to  have  recourse  at  once  to  fm-ther 
means,  the  object  of  wHch  is,"  by  relaxing  the  muscles  and  lessening  the  bulk 
of  the  tumour,  to  enable  the  hernia  to  be  reduced.  ♦ 
Auxiliary  Measures.-The  means  to  be  employed  must  be  modified  according 
to  the  condition  of  the  strangulation,  whether  it  be  of  the  active  or  oi  the 
passive  kind.    If  it  be  very  acute,  occiu-ring  in  a  yoimg,  robust,  and  othermse 
healthy  subject,  the  patient  may  have  about  twelve  or  sixteen  ounces  of  blood 
taken  away  from  the  arm  ;  he  should  then  be  put  into  a  hot  bath,  where  he 
may  remain  for  twenty  minutes  or  half  an  hour,  or  imtil  he  feels  faint ;  and 
wHlst  he  is  in  the  bath  in  this  condition,  the  taxis  should  be  employed,    il  it 
do  not  succeed,  he  should  be  taken  out,  capped  up  in  blanl^ets,  and  have 
chloroform  administered.    Wlien  he  is  fully  imder  the  influence  of  this  agent, 
which  is  certainly  the  most  eflicient  which  we  possess  for  ^^^^f^S^""";^^^^^ 
contraction,  the  taxis  may  be  tried  once  again.    Should  it  still  fail,  opera  on 
should  be  immediately  proceeded  with.    No  good  can  possibly  come  of  dUay 
in  these  cases,  and  repeated  attempts  at  the  taxis  shoiUd  ^^^^    ^•^"'^^  "^^^^ 'n^ 
K  the  hernia  do  not  admit  of  reduction  in  the  early  stage  of  the  sti  angulation, 
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it  will  necessarily  be  much  less  likely  to  do  so  when  the  parts,  squeezed  and 
bruised  much  by  manipidation,  will  have  had  theii-  congestive  condition  greatly 
increased.  The  frequent  emplojnnent  of  the  operation  witliout  openiiig  the 
sac,  of  late  years,  very  properly  renders  Surgeons  much  less  averse  to  early 
division  of  the  stricture  than  was  formerly  the  case. 

When  the  strangulation  is  less  acute,  or  occurs  in  a  more  aged  or  less  robust 
subject,  it  is  well  to  omit  the  bleeding,  and  to  trust  to  the  warm-bath  and 
chloroform. 

When  the  strangulation  is  of  a  passive  character,  and  occurs  in  feeble  or 
elderly  people,  other  measures  may  be  adopted  mth  the  view  of  lessening  the 
bulk  of  the  timiom- ;  which,  rather  than  the  tension  of  the  parts,  offers  the 
chief  obstacle  to  reduction  in  these  cases.  In  such  circumstances,  especially 
when  the  tumour  is  large  and  not  very  tense,  it  is  well  to  dispense  with 
the  hot-bath,  which  has  sometimes  a  tendency  to  increase  any  congestion 
that  may  already  exist  in  the  hernia ;  I  have  in  more  than  one  case  seen  a 
strangulated  rupture  enlarge  considerably  after  the  employment  of  the  bath. 
In  such  cases,  more  time  may  safely  be  spent  in  attempts  at  reduction  than  in 
very  acutely  strangulated  hernise.  It  is  a  useful  practice  to  commence 
the  treatment  by  the  administration  of  a  large  enema ;  wliich,  by  emptying 
the  lower  bowel,  will  alter  the  relations  of  the  abdominal  contents,  and 
may  materially  facilitate  the  reduction  of  the  tumour.  The  best  enema  is 
one  of  gruel  and  castor-oil,  with  some  spirits  of  turpentine  added  to  it ;  it 
should  be  injected  through  a  full-sized  tube,  passed  high  up  into  the  gut,  and 
with  a  moderate  degree  of  force.  In  administering  it,  care  must  be  taken 
that  no  injury  be  done  to  the  bowel.  It  would  scarcely  be  necessary  to  give 
such  a  caution  as  this,  were  it  not  that  I  was  summoned,  some  years  ago,  by 
two  very  excellent  practitioners,  to  see  a  woman  with  strangulated  femoral 
hernia,  to  whom  an  enema  of  about  two  quarts  of  tepid  water  had  been 
administered  ;  and  as  this  had  not  returned,  and  did  not  appear  to  have  gone 
up  the  bowel,  they  suspected  that  it  must  have  passed  out  of  the  rectum  into 
tUe  surrounding  areolar  tissue.  As  the  patient,  however,  did  not  seem  to  be 
suffering  from  this  cause,  and  as  the  symptoms  of  strangulation  were  urgent,  I 
operated  on  the  hernia.  Death  suddenly  occtirred,  apparently  from  exhaustion, 
in  about  eight  hours  ;  and,  on  examining  the  body,  it  was  foimd  that  the 
rectum  had  been  perforated,  and  the  fluid  injected  into  the  meso-rectum, 
separating  the  gut  from  the  sacrum,  whence  it  had  extended  into  the  general 
subperitoneal  areolar  tissue,  which  contained  a  quantity  of  the  liqtdd  ;  some 
of  the  water  also  appeared  to  have  entered  the  peritoneal  cavity. 

In  the  large  hernise  of  old  people,  more  particularly  the  tunbilical,  in  which 
there  is  a  good  deal  of  flatus,  after  the  enema  has  been  administered,  a  bladder 
of  ice  may  be  applied  for  three  or  four  hours  with  excellent  effect.  Chloroform 
may  then  be  given,  and  the  taxis  employed  under  its  influence.  Of  late  years, 
indeed,  I  have  been  in  most  cases  in  the  habit  of  trusting  almost  solely  to 
chloroform  as  a  relaxing  agent,  and  have  often  even  dispensed  with  the  use  of 
the  warm  bath.  If,  however,  this  can  be  conveniently  used  without  too  much 
delay,  it  should  be  employed.  After  this,  I  put  the  patient  at  once  under 
chloroform,  and  then  try  the  taxis  for  a  period  not  exceeding  half  an  hour ; 
if  this  fail,  I  at  once  proceed  to  operation  without  any  further  attempts  at 
reduction,  which  are  not  only  useless,  but  injurious  by  bruising  the  protruded 
parts. 

Persistence  of  Symptoms  after  Reduction.— Miev  the  reduction  of  the  hernia, 
the  symptoms  of  strangulation  may  continue  unabated.  This  untoward  occur- 
rence may  arise  from  four  distinct  conditions  :  1.  The  hernia  may  have  been 
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reduced  in  mass  (mde  p.  466,  vol.  ii.)  ;  2.  An  internal  strangulation  l.as  existed 
within  the  sac-the  taxis  having  overcome  the  external  stricture,  hut  failing  to 
inauence  that  within  the  sac  ;  3.  The  gut  may  have  l^'^^.^^^  f^^^^^f.^^  ^^f^ 
that,  although  all  constriction  has  heen  removed,  the  peristaltic  action  is  not 
restored,  the  constricted  portion  of  howel  falling  into  a  state  of  gangrene  ;  4 
A  second  hernia  may  exist  in  a  state  of  strangulation  which  has  escaped 

^^The  diagnosis  of  these  several  conditions  may  possibly  be  made  by  atten- 
tion to  the  foUowing  circumstances.    In  the  reduction  in  mass  the  tumour 
has  slipped  up  without  any  gurgle  ;  the  canal  is  very  open,  and  no  trace  of  sac 
can  be  felt  in  it,  but  a  rounded  tumour,  possibly  at  the  upper  part,  on  coughing. 
In  the  case  of  internal  adliesions  there  will  have  been  no  gurgling,  but  the 
canal  is  stiU  fiUed  by  the  sac  ;  the  abdominal  apertures  are  not  pretematurally 
patent  and  distinct.    In  the  case  of  extreme  nipping  and  consequent  paralysis 
of  a  portion  of  the  gut,  gurgling  wiU  have  been  felt  and  heard  in  affectmg  the 
taxis,  which  does  not  happen  in  either  of  the  other  conditions,  and  the 
symptoms  of  intestinal  obstruction  wiU  not  be  quite  complete.    The  vomitmg 
wiE  lose  its  stercoraceous  character,  and  probably  some  flatus  will  pass. 
In  the  case  of  the  co-existence  of  a  second  hernia  in  a  state  of  strangulation 
the  cause  of  the  continuance  of  the  symptoms  may  be  ascertamed  by  caretiU 
examination  of  the  abdominal  waUs.  It  is  especiaUy  the  co-existence  of  a  smaU 
femoral  with  a  large  umbilical  or  inguinal  hei-nia  that  is  apt  to  be  overlooked. 
This  I  have  seen  happen  in  a  very  fat  person.    Hence  the  folds  of  the  grom 
should  be  very  carefuUy  examined  in  aH  these  cases. 

The  Treatment  of  these  different  conditions  is  full  of  difficulty  and  of  anxiety 
to  the  Surgeon.    As  a  general  rule,  I  think  that  the  proper  practice  m  aU  cases 
when  the  symptoms  of  strangulation,  especiaUy  stercoraceous  vomitmg,  con- 
tinue unrelieved  and  undiminished  in  severity  for  some  hours  after  the  apparent 
reduction  of  the  hernia,  is  to  cut  down  upon  the  canal,  expose  the  sac,  and,  it 
that  be  foimd  still  strictured,  as  will  be  found  explained  at  p.  453,  vol.  u., 
divide  the  constriction.    Should  the  hernia  not  have  been  reduced   m  ms^s, 
it  might  possibly  be  found  that  a  small  knuckle  of  intestme  is  s  ill  gripped  at 
the  ii^er  and  deeper  ring  ;  but  should  that  not  be  the  case  it  wd  ,  I  think  be 
safer  not  to  push  any  exploration  irrto  the  abdommal  cavity  with  the  view  oi 
discovering  the  possible  existence  of  unrelieved  internal  strangulation,  the 
presence  of  which  would  be  highly  problematical,  and,  if  existmg,  could 
scai-cely  admit  of  discovery.    The  safer  and  wiser  plan  under  ^^^y^;;" 
stances  appears  to  be,  to  leave  the  wound  open,  mth  a  poultice  and  a  light 
com^L  'overit,and'to  give  the  patient  the  chance  of  the  foliation  of  an 
:  tilcial  anus  on  the  sloughing  of  the  strangulated  or  bad  y  ^^d  knucUe  of 
intestine  ;  a  result  that  I  have  more  than  once  witnessed  about  the  fourth  oi 
fifth  dav,  the  patient  ultimately  recovering.  .        .     ,  i 

In  some  cas^s,  where  the  nipping  of  the  strangulated  intestine  has  been  sever 
yet  not  sufficient  to  arrest  pennanently  the  peristaltic  action  or  to  destroy  ts 
vitaUty,  constipation  and  retelling,  with  nausea,  may  contmue  ;  and  the 
I™  if  the  hernia  have  been  small  and'deeply  seated  (more  particularly  if 
^oral ,  may  continue  to  be  felt,  though  less  tense  tl-  be^re  ;  consi^mg 
simply  of  the  thickened  and  inflamed  sac,  with  serous  fluid  m        In     e  e 
circumstances,  we  must  be  careful  not  to  operate.    I  "^^^^'I'^^^Z^^^^^^^ 
occasions,  seen  an  empty  sac  operated  on,  to  the  annoyance  ^^'^^^^^^^^^ 
danger  of  the  patient.    The  mistake  may  be  avoided  ^.f/.^^^^^f^J^^^^^^ 
symptoms  gradually  lessen  in  severity  by  waiting,  and  that  tlie  tj-mpanitis  sub- 
sides,  the  abdomen  becoming  flat  and  supple. 
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The  length  of  time  during  which  the  congestive  condition  of  the  bowel  will 
continue  after  a  strangulated  portion  of  intestine  has  been  reduced,  is  very- 
considerable.  In  a  case  of  strangulated  femoral  hernia  which  was  some  time 
ago  under  my  cai-e,  reduction  was  effected,  but,  strangulation  recurring  at  the 
end  of  twelve  days,  an  operation  became  necessary  ;  this  was  performed,  and 
the  patient  died  on  the  eighth  day  after  it,  or  the  twenty-first  from  the  first 
strangulation.  On  examination,  the  small  intestine  was  formd  congested  in  two 
distinct  portions,  each  of  which  was  about  eight  inches  in  length  ;  several  feet 
of  healthy  gut  intervening  between  them.  One  of  these  congested  portions  lay 
opposite  the  wound,  and  was  evidently  the  intestine  that  was  last  strahgulated. 
The  other  was  altogether  away  fi-om  the  seat  of  operation,  but  was  equally 
darkly  congested,  being  almost  of  a  black  colour,  and  was  clearly  that  portion 
which  had  been  constricted  some  time  previously ;  and  which,  although  twenty 
days  had  elapsed,  had  not  as  yet  recovered  itself.  Wlien  a  second  strangulated 
hernia  exists  it,  of  course,  must  either  be  reduced  by  the  taxis,  or  the  operation 
on  it  practised. 

After  the  taxis  has  been  fairly  employed  for  a  sufficient  time,  and  has  not 
succeeded  in  reducing  the  hernia,  the  operation  must  be  proceeded  with.  It  is 
impossible  to  lay  down  any  definite  rule  as  to  the  time  that  it  is  prudent  to 
continue  efforts  at  reduction  ;  but  it  may  be  stated  generally  that,  after  the 
different  adjuvants  of  the  taxis  which  the  Surgeon  may  think  it  desirable  to 
apply  have  been  fairly  tried  and  have  failed,  the  operation  should  be  under- 
taken without  further  delay.  There  are  few  Surgeons  who  will  not  at  once 
acknowledge  the  truth  of  the  remark  of  the  late  Hey  of  Leeds— that  he  had 
often  regretted  performing  this  operation  too  late,  but  never  having  done  it  too 
early.  It  is  true  that  cases  are  occasionally  recorded,  in  which  after  four  or  five 
days  of  treatment  the  hernia  has  gone  up  ;  but  it  is  very  rare  to  meet  with 
such  cases  in  practice  ;  and,  in  all  probability,  in  delaying  the  operation  ia  the 
hope  of  finding  one  such  case,  the  lives  of  dozens  of  patients  would  be  sacri- 
ficed. Luke  has  shown,  as  the  result  of  the  experience  at  the  London  Hospital, 
that  the  ratio  of  mortality  increases  greatly  in  proportion  to  the  length  of  time 
during  which  the  strangulation  is  allowed  to  continue.  Of  69  cases  of  strangu- 
lated hernia  operated  upon  within  the  first  48  hours  of  strangulation,  12  died, 
or  1  in  5-7  ;  whilst  of  38  cases  operated  on  after  more  than  48  hours  had 
elapsed,  15  died,  or  1  in  2-5.  Indeed,  one  chief  reason  of  the  greater  mortality 
from  operations  for  hernia  in  hospital  than  in  private  practice,  jDrobably  arises 
from  the  fact  that  much  valuable  time  is  frequently  consumed  before  assistance 
is  sought,  or  in  fruitless  efforts  to  reduce  the  swelling  before  the  patient's 
admission.  Not  only  is  time  lost  in  this  way,  but  the  bowel  is  often  bruised 
and  injuriously  squeezed,  so  that  the  inflammation  already  existing  in  it  is 
considerably  increased, 

OPERATIONS  FOR  STRANGULATED  HERNIA. 
The  operation  for  strangulated  hernia  may  be  performed  in  two  ways  ;  either 
by  opening  the  sac,  exposing  its  contents,  and  dividing  the  stricture,  wherever 
it  is  situated,  from  within  ;  or  it  may  be  done  by  dividing  the  stricture  outside 
without  opening  the  sac.  In  either  case  the  great  object  of  the  operation,  the 
division  of  the  stricture  by  the  knife,  is  the  same  ;  but  the  mode  in  which  it  is 
effected  is  different.  "We  shall  first  describe  the  operation  in  which  the  sac  is 
opened  ;  afterwards  that  in  which  it  is  not ;  and  then  briefly  compare  the  two 
procedures. 

Operation  in  which  the  Sac  is  opened. — Exposure  of  the  Sac.  The 

patient  having  been  brought  to  the  edge  of  the  bed,  or  placed  on  a  table  of 
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Fig.  471.— Operation  for  Hernia :  Division  of  the  Skin. 


convenient  height,  the  hladder  is  emptied,  and  the  parts  that  are  the  seat  oi 
operation  are  sliaved.  An  incision  of  suflicient  length  is  then  made  over  the 
neck  of  the  sac  ;  this  may  he  hest  done  hy  pinching  ixp  a  fold  of  skin, 
pushing  the  sca]pel  through  its  hase  with  the  back  of  the  instrument  turned 
towards  the  hernia,  and  then  cutting  upwards  (Fig.  471).    A  linear  incision  is 

thus  made,  wliich  may 
y  he  extended  at  either 

end  if  necessary  ;  the 
dissection  is  then  car- 
ried through  the  super- 
ficial  fascia  and  fat 
with  the  scalpel  and 
forceps.    If  any  small 
artery  spout  freely,  it 
had  better  be  tied  at 
once,  lest  the  bleeding 
obstruct  the  view  of 
the  part  in  the  sub- 
sequent steps  of  the 
operation.      As  the 
Surgeon  approaches 
the  sac,  more  caution 
is  required,  particularly  if  the  subserous  areolar  tissue  be  dense,  opaque,  and 
laminated.    The  Surgeon  must  pinch  this  up  with  the  forceps,  make  a  small 
incision  into  it,  introduce  a  dii-ector,  and  lay  it  open  upon  this,  or  on  the 
finger  (Fig.  472).    If  it  be  thin  and  not  opaque,  so  as  to  admit  a  view  of  the 
subjacent  parts,  he  may  dissect  it  through  with  the  unsupported  hand.  In  this 

way  he  proceeds  until  the  sac  is  reached, 
which  is  usually  known  by  its  rounded  and 
tense  appearance,  its  filamentous  character, 
and  by  the  arborescent  arrangement  of  vessels 
upon  its  siirface.  In  some  cases  the  Surgeon 
thinks  that  he  has  reached  the  sac,  when  in 
reality  he  has  only  come  upon  a  deep  layer 
of  condensed  areolar  tissue  in  close  contact 
with  it ;  here  the  absence  of  aU  appearance 
of  vessels,  the  dull  and  opaque  character  of 
the  tissue  and  its  more  solid  feel,  together 
with  the  absence  of  the  peculiar  tension  that 
is  characteristic  of  the  sac,  "svill  enable  him 
to  recognise  the  real  state  of  things.  In 
other  cases,  it  may  happen  that  the  sac  is 

  so  thin,  and  the  superficial  structiures  are  so 

Uttle  condensed,  that  the  Surgeon  lays  it  open  in  the  earlier  incisions  before 
he  thinks  he  has  reached  it.  In  these  circumstances,  a  portion  ot  the 
intestine  protruding  might  be  mistaken  for  the  sac.  This  dangerous  error 
may  be  avoided  by  observing  the  peculiarly  smooth  and  liighly  pohshed 
appearance  presented  by  the  dark  and  congested  gut,  the  absence  of  arborescent 
vessels,  and  the  non-existence  of  any  adhesions  between  its  deeper  portions 
and  the  tissues  upon  which  it  Hes.  If  the  sac  be  f'rf'flZZL 
omentum  protrude,  the  granular  appearance  and  pecuhar  feel  oi  tins  tissue  ^vui 
at  once  cause  its  recognition.  .  , 

Ol^ning  the  Sac.-The  sac,  having  been  exposed,  must  be  carefully  opened  ; 


Fig.  472. — Operation  for  Hernia 
cision  of  Subserous  Areolar  Tissue. 
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this  should  be  clone  towai-ds  its  anterior  aspect ;  and,  if  it  be  a  small  one,  at 
its  lower  part.  It  may  best  be  done,  if  the  sac  be  not  very  tense,  by  seizing  a 
portion  of  it  between  the  finger  and  thumb,  and  thus  feeling  that  no  intestine 
is  included  ;  a  small  portion  of  it  is  then  pinched  up  by  the  forceps,  and  an 
opening  is  made  into  it  by  cutting  iipon  their  points  with  the  edge  of  the 
scalpel  laid  horizontally.  If  the  sac  be  very  tense,  it  cannot  be  pinched  up  in 
this  way,  and  then  it  may  best  be  opened  by  introducing  the  point  of  a  fine 
hook  very  cautiously  into  its  substance,  raising  up  a  portion  of  it  in  this  way, 
and  then  making  an  aperture  into  it.  There  is  little  risk  of  woimding  the  gut 
in  doing  this  ;  for,  as  the  tension  of  the  sac  arises  from  the  effusion  of  fluid  into 
it,  a  layer  of  this  will  be  interposed  between  it  and  the  gut.  In  these  cases,  the 
fluid  sometimes  squirts  out  in  a  full  jet,  and  occasionally  exists  in  a  very 
considerable  quantity.  I  have  seen  at  least  a  pint  of  slightly  bloody  serum 
escape  on  opening  the  sac  of  an  old  strangulated  inguinal  hernia.  Most 
frequently,  however,  there  is  not  more  than  from  half  an  ounce  to  an  ounce  ; 
and  sometimes  the  quantity  is  considerably  less  than  tliis.  In  some  instances 
scarcely  any  exists  ;  and  then  it  becomes  necessary  to  proceed  with  extreme 
caution  in  opening  the  sac,  as  the  gut  or  omentum  is  applied  closely  to  its 
inner  wall.  In  such  cases  as  these  the  sac  is  not  unfrequently  sufiiciently 
translucent  to  enable  the  Surgeon  to  see  its  contents  tlii'ough  it  :  and  he 
shordd  then  open  it  opposite  to  the  omentum,  or  to  any  small  mass  of  fat 
which  he  may  observe  shining  through  it.    The  opening,  having  once  been 


Fig.  473. — Broad  and  narrow  Director  on  which  the  Sac  may  be  divided. 

made  into  the  sac,  may  be  extended  by  the  introduction  of  a  broad  director 
(Fig.  4*73),  upon  which  it  is  to  be  slit  up  to  a  sufiicient  extent  to  admit  of  the 
examination  of  its  contents. 

Division  of  the  Stricture. — The  next  point  in  the  operation  is  the  division  of 
the  stricture  ;  and  this  requires  considerable  care,  lest  injury  be  done  to  the 
neighbouring  parts  of  importance,  or  the  gut  be  wounded.  Vessels  and 
structures  in  the  vicinity  of  the  strictirre  are  avoided  by  dividing  it  in  a  proper 
direction,  in  accordance  with  ordinary  anatomical  considerations,  which  will  be 
described  when  we  come  to  speak  of  the  special  forms  of  rupture.  All  injury 
to  the  intestine  is  prevented  by  introducing  the  index  finger  of  the  left  hand 
up  to  the  seat  of  stricture,  insinuating  the  finger-nail  imderneath  it,  and  divid- 
ing the  constriction  by  means  of  a  hernia-knife,  having  a  very  limited  cutting 


edge  (Fig.  474).  If  a  director  be  used  to  guide  the  knife,  the  intestine  will  be 
in  considerable  danger,  as  the  instrument  may  be  slid  imder  that  portion  of  it 
which  lies  beneath  the  stricture  ;  or  the  tense  gut,  cuiiing  over  the  side  of  the 
groove,  may  come  into  contact  with  the  edge  of  the  knife.  These  accidents  are 
prevented  by  using  the  finger  as  a  director,  and  slipping  tlie  liernia-knife 
(which  shoidd  not  have  quite  so  long  a  probe-point  as  those  usually  made) 
along  the  palmar  surface  of  the  finger,  upon  its  flat  side,  as  represented  in  Fi". 
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475  :  tlie  finger  serves  to  keep  the  bowel  out  of  the  way,  and  detects  any  part 
that  may  be  interposed  between  the  edge  of  the  Icnife  and  the  stnctuxe.  _ 

Dui-ing  the  division  of  the  stricture,  the  protruding  portions  of  intestine 
must  be  protected  from  injury  by  the  knife.  The  operator  may  spread  his 
left  hand  over  them  in  such  a  way  that  they  cannot  be  touched  by  the  edge 

of  the  instrument ;  or  they 
may  be  protected  by  an  atten- 
tive and  careful  assistant. 

In  some  cases,  the  stricture 
is  so  tight  that  it  is  at  fu'st 
almost  impossible  to  get  the 
edge  of  the  nail  underneath  it. 
The  Surgeon,  wiR,  however, 
generally  succeed  in  doing  so, 

„  ,    ^    .         „  ^.  ,  bv  directing  his  assistant  to 

Fin.  475.— Mode  of  using  the  Herma  knife.  "J  o  /■  •  . 

draw  down  the  coil  of  mtes- 

tine,  so  as  to  loosen  it,  as  it  were,  from  underneath  the  stricture  ;  he  will 
then  usuaUy  succeed  in  passing  Iris  finger  up  in  the  middle  of  the  coH,  where 
the  mesentery  Hes.  So  soon  as  the  blunt  end  of  the  hernia-knife  has  been 
passed  under  the  stricture,  its  shaip  edge  must  be  turned  up,  and  the  constric- 
tion divided  in  a  proper  direction,  to  a  very  limited  extent,  from  the  one- 
eighth  to  the  quarter  of  an  inch. 

Eeduction.— The  intestine  and  omentum,  having  been  examined,  must  be  dealt 
\vith  according  to  the  condition  in  which  they  ai-e  found  ;  as  will  be  described 
at  pp.  456—459,  vol.  ii.    If  these  structures  be  sufaciently  healthy  to  admit  of 
reduction,  the  intestine  should  first  of  aU  be  replaced.    This  must  be  done  by 
pushing  it  back  with  as  much  gentleness  as  possible,  and  cluefly  by  using  the 
index-fingers.    When  it  has  slipped  up  into  the  abdomen,  the  omentum  must 
be  returned  in  the  same  way.    In  reducing  the  hernial  protrusion,  after  the  sac 
has  been  laid  open,  care  shoidd  be  taken  that  the  margins  of  this  are  firmly 
held  down  by  means  of  a  pair-  of  forceps  ;  lest  it,  together  with  its  contents,  be 
returned  en  masse,  the  strictiue  being  undivided.    After  reduction,  the  Sm-geon 
should  pass  his  finger  up  into  the  canal  thi-ough  which  the  herma  has 
descended,  and  feel  that  aU  is  clear.    A  suture  or  two  should  next  be  applied 
through  the  Hps  of  the  wound,  with  a  few  cross  strips  of  plaster  between  them, 
a  long  pad  of  Lmt  laid  over  it,  and  a  spica  bandage  to  retain  it  aU  m  proper 
position,  and  to  prevent  the  protrusion  of  the  hernia  again  dui-mg  a  fit  of 
coughmg,  or  a  muscular  effort.    I  have,  however,  seen  the  pressure  of  the  pad 
occasion  so  much  venous  hemorrhage,  by  producing  congestion  of  the  venous 
tissues  m  the  neighbourhood  of  the  wound,  as  to  requii'e  it  to  be  laid  aside,  and 
the  wound  to  be  simply  dressed.    About  the  third  or  fourth  day  the  sutures 
may  be  removed,  and  water-dressing  appUed.    If  inflammation  or  suppu- 
ration should  set  in,  the  part  must  be  weU  poulticed  ;  and  care  should  be 
taken. to  leave  the  most  dependent  aperture  free,  as  otherwise  the  pus  formed 
in  the  external  incisions  may  flow  back  through  the  internal  aperture  mto  the 
peritoneal  cavity,  and  occasion  fatal  inflammation.    Indeed,  I  thmk  it  desir- 
able that  union  of  the  lips  of  the  wound  after  the  operation  for  herma  shoiild 
not  take  place  by  the  first  intention  ;  as  it  not  unfrequently  happens  when  tins 
occurs,  that  the  pus  and  other  discharges,  not  finding  a  ready  outlet,  may 
•either  be  diflused  between  the  muscular  planes  of  the  abdominal  ^^ all, 
occasioning  sloughing  and  abscess,  or,  returning  into  the  P"'^*""'^;;'  ^^'"'j;' 
may  excite  inflaLnation  of  it-a  result  which  I  have  more  than  once  seen 
occur. 
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After-Treatment.—The  patient  should  be  kept  quiet  in  bed  ;  and,  if  there  be 
no  sign  of  peritonitis,  should  have  an  opiate  given  him.  The  bowels  will 
probably  act  in  the  coime  of  the  first  twenty-four  hours  ;  should  they  not  do 
so,  a  castor-oil  and  gruel  enema  may  be  thrown  up.  It  is,  I  think,  of  very 
great  importance  not  to  acbuinister  any  purgatives  in  these  cases,  and  to  take  little 
heed  of  the  bowels  not  acting,  even  for  three  or  four  days  after  the  operation. 
If  the  mechanical  obstacle  have  been  removed,  they  will  be  sure  to  recover 
their  proper  action  ;  though,  in  consequence  of  the  gut  having  been  severely 
constricted  and  almost  wounded  by  the  pressm-e  of  the  strictiu-e,  it  may  require 
to  be  left  quiet  for  a  few  days  before  it  can  recover  its  peristaltic  action.  The 
administration  of  piu-gatives,  by  still  further  irritating  it,  mU  increase  the  risk 
of  inflammation  in  it,  and  will  probably  do  much  harm.  The  patient,  of 
course,  must  be  kept  upon  the  simplest  and  most  unirritating  diet — ^indeed,  he 
should  only  be  allowed  barley-water  and  ice  for  the  first  day  or  two,  and  after- 
wards some  beef-tea  ;  but  no  solid  food  must  be  given  till  the  bowels  have 
acted,  and  all  risk  of  peritonitis  has  passed. 

AcciBEKTS  AND  MODIFICATIONS  OP  THE  OPERATION. — The  operation  having 
been  thus  described,  we  have  next  to  consider  in  detail  certam  accidents 
attending  it,  or  modifications  which  may  be  required  ;  such  as  Peritonitis,  the 
Management  of  the  Intestine  according  to  its  conditions,  the  Management  of 
Adhesions  and  of  the  Omentum,  Wounds  of  the  Intestine  and  of  Arteries, 
Sloughing  of  the  Sac,  Artificial  Anus,  and  Faecal  Fistula. 

Peritonitis  after  Operation. — The  great  danger  to  be  apprehended  after 
operations  for  hernia  is  the  supervention  of  peritonitis.  This  may  have  existed 
before  the  operation,  may  be  imjaending  at  the  time,  and  may  be  occasioned,  or 
at  all  events  greatly  increased,  by  the  necessary  wound  of  the  peritoneum^ 
Two  distinct  kinds  of  peritonitis  commonly  follow  operations  for  hernia  ;  the. 
active  or  acute,  and  the  passive  or  latent. 

Acute  Peritonitis  is  commonly  met  with  in  strong  and  robust  people,  other- 
wise healthy,  who  are  the  subjects  of  the  operation.  It  presents  the  ordinary 
symptoms  of  acute  idiopathic  inflammation  of  the  abdomen  ;  there  is  tender- 
ness of  a  diffused  character,  with  laiicinating  pains.  The  patient  lies  on  his 
back,  with  his  knees  drawn  up,  has  an  anxious  countenance,  a  quick,  hard 
pulse,  a  dry  tongue,  and  much  inflammatory  fever  ;  the  respii-ation  is  prm- 
cipally  thoracic,  and  tympanitis  soon  comes  on.  The  bowels  are  usually 
constipated,  though  sometimes  irritated.  The  Treatment  of  this  form  of 
herniary  peritonitis  is  best  conducted  upon  ordinary  antiphlogistic  principles  ; 
the  disease  is  an  active  inflammatory  one,  and  pro^jer  means  must  be  taken  to 
subdue  it.  This  may  be  best  done  by  free  venesection  and  the  application, 
perhaps  repeated,  of  two  or  three  dozen  leeches  to  the  abdomen  ;  calomel  (gr. 
ij)  and  opium  (gr.  |  or  gr.  j)  in  pill  must  be  administered  every  fourth  or 
sixth  horn-,  and  the  patient  confined  to  barley-water  and  ice.  When  the  inflam- 
matory action  is  subdued,  the  constipation  which  is  occasioned  by  it  will  be 
relieved  without  the  necessity  of  administering  any  purgatives.  The  tjonpanitia 
may  best  be  removed  by  turpentine  enemata,  and  any  lui'king  tenderness  by 
the  application  of  blisters. 

Latent  or  Passive  Peritonitis  appears  to  be  of  a  diffused  or  eiysipelatous 
character.  It  chiefly  occurs  in  old  people,  or  in  weakly  subjects,  and  is 
especially  apt  to  follow  upon  inflammation  of  the  omcntmn  and  its  consequent 
suppuration  ;  or  it  may  occur  in  consequence  of  the  extension  of  diseased 
action  from  the  cutaneous  wound,  and  in  other  cases  from  the  morbid  condition 
induced  by  the  strangulated  gut.  In  hospital  patients  especially,  in  whom  all 
disease  is  apt  to  assume  a  low  character,  this  inflammation  is  peculiai-ly  liable 
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to  occur.    In  some  instances,  it  sets  in  without  the  appearance  of  any  marked 
local  symptoms  of  inflammation,  such  as  pain  or  uneasiness  in  the  ahdomen  ; 
but,  two  or  tliree  days  after  the  operation,  the  patient  becomes  depressed,  with 
a  quick  and  weak  pulse,  an  anxious  countenance,  a  tumid  and  tympanitic 
abdomen,  and  rapid  sinking  of  strength.    In  the  majority  of  cases,  however, 
some  of  the  ordinaiy  local  signs  of  peritonitis  are  present.    After  death,  the 
abdominal  cavity  will  be  found  to  contain  a  quantity  of  turbid  serous  fluid 
mixed  with  flakes  of  lymph  ;  in  many  instances  in  such  quantity  as  to  give  it 
a  puriform  apjDearance,  and  not  unfrequently  matting  together  the  coils  of 
intestine.    In  the  Treatment,  it  is  necessary  to  support  the  patient,  and  in  some 
instances  even  to  administer  stimulants,  such  as  ammonia,  the  brandy-and-egg 
mixture,  &c.    Depleting  measures  of  all  kinds  are  quite  inadmissible  ;  and, 
indeed,  the  remedy  that  offers  the  most  prospect  of  benefit  to  the  patient  is 
opium,  in  full  doses,  one  grain  being  given  every  third  or  fourth  hour  until 
some  effect  is  produced  upon  the  constitution.  Opium  not  only  acts  as  a  useful 
stimulant  in  these  cases,  but  has  a  tendency  to  allay  the  increased  vascular 
action.     At  the  same  time,  a  blister  to  the  abdomen,  to  be  dressed  with 
mercurial   ointment,   may  be  advantageously   employed ;  and  turpentine 
enemata  may  be  administered,  with  the  view  of  removing  the  tympanitis,  which 
is  a  source  of  much  distress  to  the  patient. 

Management  of  Congested  Intestine. — The  condition  in  which  the  contents  of 
the  sac  are  found  in  a  case  of  hernia,  determines  greatly  the  course  which  the 
Surgeon  shoidd  pursue  after  the  division  of  the  stricture.  Most  frequently  the 
intestine  is  deej)ly  congested,  being  of  a  reddish  purple,  a  ckret,  or  chocolate 
colour.  This  congested  state  must  not  be  confounded  with  gangrene  of  the 
part,  which  might  happen  if  the  Surgeon  were  to  content  himself  simply  with 
judging  of  its  condition  by  the  colour.  However  dark  this  may  be,  the  gut 
cannot  be  said  to  be  gangrenous  so  long  as  it  is  polished  and  finn,  free  from 
putrescent  odour,  and  without  a  greenish  tinge.  In  cases  in  which  there  is 
much  doubt  as  to  whether  its  vitality  continues  or  not,  it  has  been  proposed  to 
scarify  its  surface  lightly  with  the  point  of  a  lancet.  If  blood  flow  from  the 
punctures,  this  may  be  taken  as  a  proof  of  the  continuance  of  the  vitality  of 
the  part.  Such  a  procediire  as  this,  however,  is  certainly  attended  by  some 
degree  of  danger,  and  can  seldom  be  required. 

When  the  intestine  is  merely  congested,  however  deeply  this  may  be,  the 
rule  is,  that  it  should  be  returned  into  the  cavity  of  the  abdomen  in  the  hope 
of  its  ultimately  recovering  itseK.  This  it  wiU  generally  do  if  it  have  not  been 
too  much  handled  after  the  sac  has  been  opened  ;  but  in  some  cases  it  will 
slough  a  few  days  after  it  has  been  reduced,  and,  the  faeces  being  discharged 
through  the  wound,  a  fajcal  fistula  wiU  be  formed  ;  this  may  happen  as  late  as 
the  eighth  or  tenth  day  after  the  operation. 

Management  of  Tightly  Constricted  Intestine.— When  the  intestine  has  been 
very  tightly  nipped  by  a  sharp-edged  stricture,  so  that  a  deep  sulcus  or  de- 
pression is  left  upon  it,  it  seldom  recovers  itself,"  whether  the  whole  of  the 
coil  of  gut  have  been  thus  aflected,  or  the  constriction  have  been  limited  to  a 
small  portion  of  the  diameter  of  the  intestme.  It  is  remarkable  how  very 
quicldy  changes  wliich  are  incompatible  with  life  may  ensue  in  a  portion  of  gut 
that  has  been  very  tightly  strangulated.  I  have  known  a  coil  of  intestine,  that 
had  been  but  eight  hours  strangulated  before  the  operation  was  performed,  so 
tightly  constricted  as  not  to  regain  its  vitality  after  reduction  (Fig.  4/6).  In 
such  cases,  the  patient  usually  dies  of  peritonitis  m  the  com-se  of  a  lew  days, 
without  the  bowels  having  acted,  all  peristaltic  motioji  having  necessarily  been 
annildlated  at  the  injm-ed  poijit.    On  exaanination  after  death,  the  constricted 
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intestine  will  be  found  to  present  all  the  appearances  of  gangrene,  being  of  a 
black  or  ashv-grey  colour,  ^nthout  lla^dng  any  flocculi  or  lympli  deposited 
upon  its  sm-face,  though  these  may  be  in  abundance  in  the  neighbouring  parts. 
From  the  very  unfavourable  result  of  those  cases  in  which  there  has  been  very 
tight  nipping  of  the  protruded  bowel,  a  very  cautious  prognosis  should  be 
given  ;  and,  in  reducing  the  gut  after  the  division  of  the  strictm-e,  care  should 
be  taken  not  to  push  it  far  back  into  the  abdomen,  but  to  leave  it  near  the 
inner  ring  ;  so  that,  in  the  event  of  its 
ultimately  gi^'ing  way,  there  may  be 
less  risk  of  feculent  extravasation.  In 
those  cases  in  which  the  nipping  has 
been  very  severe,  the  sulcus  being  dis- 
tinctly marked,  ahd  the  intestine  exces- 
sively dark  and  congested,  though  not 
actually  gangrenous,  it  would,  I  think, 
be  better,  after  dividing  the  strictxire,  to 
leave  the  gut  outside  the  ring  than  to 
return  it ;  the  reduction  of  intestine  in 
this  state  being  almost  invariably  fol- 
lowed by  fatal  peritonitis. 

It  is  important  to  observe  that, 
although  intestine,  which  has  been  so 
severely  nipped  as  this,  may  not  be  able  Fig.  476.— Gangrene  of  intestine  from 
to  recover  its  vitaL'ty,  and  will  fall  into  Strangulation, 
a  state  of  gangrene  after  being  reduced,  yet  it  does  not,  at  the  time  of  its 
exposure,  present  the  characters  of  putrescence ;  there  is  no  fetor,  no  green  or 
pulpy  appearance,  no  loss  of  polish,  nor  separation  of  peritoneum  ;  it  is  simply 
of  a  dark  purple  or  maroon  colour,  and  that  it  has  been  tightly  nipped  is  evi- 
dent from  the  sulcus  upon  it.  There  are  no  signs  of  gangrene,  simply  because 
sufficient  time  has  not  elapsed  for  putrefaction  to  set  in.  As,  when  a  pile  or 
nsevus  has  been  tied,  though  vitality  be  extinct  in  the  part,  which  is  swollen 
and  purple,  some  time  must  elapse  before  signs  of  putrescence  manifest  them- 
selves, so  it  may  be  with  a  strictured  gut  which  may  have  lost  its  vitality  ;  and 
it  should  be  treated  as  mortified  intestine,  though  there  be  no  sign  of  putridity 
about  it. 

Management  of  Gangrenous  Intestine. — When  the  intestine  is  actually  gan- 
grenous, the  integuments  covering  the  tumour  will  be  infiltrated,  brawny,  and 
duskily  congested,  and  the  structures  immediately  overlaying  the  sac  matted 
together  ;  the  sac  will  contain  fetid  dark-coloured  serum  or  piis  ;  and  the  soft- 
ened, lacerable,  or  pulpy  look  of  the  protruded  part,  its  loss  of  lustre,  and 
peculiar  greenish-black  or  dark-grey  colour,  will  cause  the  nature  of  the 
mischief  to  be  readily  recognised.  In  the  majority  of  cases  there  Avill  be  much 
constitutional  depression,  a  clammy  skin,  tympanitic  abdomen,  and  brown  or 
black  tongue ;  but  in  some  instances  I  have  knoAvn  all  these  symptoms  to  be 
absent,  and  the  condition  of  the  patient  to  present  no  very  unfavourable  state. 
Some  difference  of  opinion  exists  as  to  the  proper  line  of  practice  to  be  adopted  in 
such  cases.  Travers  and  Lawrence  seem  to  think  that  the  division  of  the 
stricture  is  unnecessary,  or  may  even  be  injurious  ;  whilst  Dujjuytren,  A. 
Cooper,  and  Key  (with  whom  I  concur),  advise  that  it  should  be  done  :  that 
the  stricture  should  be  divided  in  the  usual  way  ;  that  a  free  incision  should 
then  be  made  into  the  protruded  portion  of  bowel,  wldch  must  be  left  unre- 
duced, so  as  to  allow  the  escape  of  faeces ;  and  the  wound  left  open,  and  covered 
by  a  poultice.  In  this  way  an  artificial  anus  will  necessarily  be  formed,  tlirough 
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wIugIi  the  feculent  matter  finds  exit.  Tlie  gut  in  the  vicinity  of  the  stricture 
is  retained  in  situ  by  masses  of  plastic  matter,  which  prevent  the  peritoneal 
cavity  from  being  opened.  If  the  intestine  should  already  have  given  way 
before  the  operation  is  performed,  the  stricture  must  be  divided,  and  the  part 
then  left  unreduced,  care  being  taken  to  interfere  as  little  as  possible  with  any 
adhesions  or  connections  lying  inside  the  neck  of  tlie  sac  ;  though  I  fully 
agree  with  Key,  in  thinking  that  the  danger  of  disturbing  them  has  been  ex- 
aggerated. 

When  a  small  portion  of  the  bowel  only  is  gangrenous,  the  better  plan  is  to 
return  it  just  beyond  the  mouth  of  the  sac,  without  laying  it  open ;  but  it 
should  not  be  pushed  any  distance  into  the  cavity  of  the  abdomen  ;  the  pres- 
sure of  the  surrounding  parts  will  prevent  extravasation.  When  the  slough 
separates,  it  will  probably  be  discharged  iaito  the  cavity  of  the  intestine  ;  and 
the  aperture  resulting  will  be  closed  by  the  adhesions  that  extend  between  its 
margin  and  the  abdominal  wall. 

Management  of  Adhesions. — This  varies  according  to  the  condition  of  the 
bowel,  and  the  nature  and  situation  of  the  bands.  As  has  just  been  remarked, 
if  gangrene  be  present,  especial  care  must  be  taken  not  to  disturb  any  connec- 
tions that  have  been  formed  about  the  neck  of  the  sac,  and  which  constitute 
the  most  effectual  barrier  against  feculent  extravasation.  When  the  adhesions 
are  recent,  consisting  merely  of  plastic  matter,  in  whatever  situation  they  exist, 
they  may  readily  be  broken  down  with  the  finger  or  the  handle  of  the  scalpel, 
and  the  parts  then  returned.  When  of  old  standing,  and  dense,  they  must  be 
dealt  with  according  to  their  connections.  Most  frequently  these  adhesions 
occur  in  the  shape  of  thickened  bands,  situated  within  and  stretching  across  the 
neck  of  the  sac.  In  other  cases,  they  may  be  found  either  as  filamentous  bands, 
or  as  broad  attachments  connecting  the  sac  with  its  contents,  and  perhaps  tying 
these  together.  When  of  a  narrow  and  constricted  form,  and  more  particulaiy 
when  seated  in  the  neck  of  the  sac,  or  stretching  like  bridles  across  its  interior, 
they  may  readUy  be  divided  by  a  probe-pointed  bistoury,  or  the  hernia-knife. 
If  they  consist  of  broad  attachments,  they  may  be  dissected  away,  by  a  little 
careful  manipulation,  from  the  parts  in  the  inside  of  the  sac  ;  though,  if  the 
adhesions  be  very  extensive  and  of  old  standing,  it  may  sometimes  be  more 
prudent  to  dissect  away  that  portion  of  the  sac  which  is  in  comiection  with 
them,  or  even  to  leave  them  untouched,  and  the  adherent  intestine  or  omentvun 
imi-educed,  rather  than  to  endeavour  to  separate  them.  They  may,  how- 
ever, attach  tliemselves  in  such  situations  that  it  becomes  necessary  to  divide 
them  ;  thus  I  have,  in  a  case  of  congenital  hernia,  found  it  necessary  to  dissect 
away  some  very  extensive  and  widely  spread  adhesions  that  had  formed  between 
the  omentum  and  the  testicle,  and  indeed  had  almost  completely  enveloped 
that  organ. 

Internal  Adhesions  between  the  omentmn  and  intestine  or  mesentery  occa- 
sionally exist,  consisting  usually  of  rather  firm  bands  stretching  across  from 
one  part  to  the  other,  sometimes  comiected  with  the  inner  wall  of  the  sac,  but 
in  other  cases  confined  to  its  contents.  As  these  bands  may  constitute  the  real 
stiicture,  continuing  to  strangulate  the  gut  after  the  division  of  the  structures 
outside  and  in  the  neck  of  the  sac,  they  must  necessarily  be  divided.  Tliis 
operation  requires  great  care,  lest  tlie  neighbouring  intestine  be  woimded.  It 
'is  best  done  by  passing  a  director  underneath,  and  cutting  the  bands  Uirougli 
with  a  probe-pointed  bistoiuy  ;  or  if  this  cannot  be  done  on  accomit  of  their 
connections,  they  must  be  seized  with  forceps,  and  cai-efully  dissected  oil  the 
g^it.  In  a  case  of  large  inguinal  hernia,  containing  botli  gut  and  omentiun,  on 
wldch  I  operated  some  years  ago,  I  found,  alter  dividing  tlic  stricture,  and 
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takin.  hold  of  the  omentum  in  order  to  push  back  the  intestine,  that  tlus  could 
not  h°e  retced.  On  searcldng  for  the  cause  of  ^^^Z 
well  down  I  found  high  up,  in  the  part  corresponding  to  the  neck  oi  the  sac,  a 
narrow  banc  Hke  a  piece  of  whipcord,  stretching  across  from  the  omentum  o 
r—e^yand  Lrly  tying 'down  the  gut.  On  f^^^^^^Z^ 
thi-ough,  the  constricted  portion  of  intestine  subjacent  to  it  sprang  up  to  its 
full  diameter,  aR  consti-iction  being  removed,  and  was  then  very  readily 

""^"ilanaganent  of  Omentum.— The  omentum  may  require  to  be  treated  in  one  of 
three  ways  :  1.  It  may  be  returned  ;  2.  It  may  be  left  in  the  sac  ;  3.  It  may  be 
cut  off  The  method  of  treatment  must  vary  according  to  the  state  m  whicti 
the  omentum  is  foimd.  If  it  be  smaU  in  quantity,  healthy  in  character  though 
congested,  and  apparently  recently  protruded,  not  having  undergone  those 
changes  that  occur  in  it  when  it  lias  been  a  long  time  in  a  hernial  sac,  it  should 
be  reduced  after  the  intestiue  has  been  put  back. 

If  however,  its  mass  be  very  large,  if  it  be  hypertropHed,  indurated,  or 
otheWise  altered  in  structure,  or  if  it  be  closely  adherent  to  the  sac,  at  the 
same  time  that  it  is  congested.  Surgeons  are  agreed  that  it  should  not  be  re- 
turned into  the  abdominal  cavity ;  as  inflammation  of  it,  Epiploitis,  wxLi 
probably  set  -in  and  terminate  fataUy  with  effusion  into  the  peritoneal  sac.  So 
also  if  the  omentum  be  in  large  quantity,  and  have  become  inflamed  m  the  sac, 
it  should  not  be  returned  ;  as  the  inflammation  in  it  is  very  apt  to  run  on  to  a 
kind  of  slouahy  condition  of  the  whole  mass.    If  gangrenous,  it  should  cer- 
tainly not  be  reduced.    When  simply  hypertrophied  and  adherent  to  the  sac, 
but  without  evidence  of  inflammation,  it  may  be  left  in  the  sac  :  but,  m  many 
of  the  cases  of  hypertrophied,  and  in  all  cases  of  inflamed  or  gangrenous 
omentum,  the  best  practice  consists  in  cutting  off  the  mass,  as  recommended  by 
Sir  A.  Cooper  and  Lawrence.    If  it  be  left  in  the  sac,  inflammation  or  slough- 
ing of  it  ^dll  occur,  and  the  patient  can  derive  no  corresponding  advantage  to 
the  danger  he  will  consequently  run.    Excision  of  the  mass  may  be  done  m 
two  ways,  either  by  seiziug  and  cutting  it  off  at  a  level  with  the  external  ring, 
or  by  first  iaclosing  the  neck  of  the  mass  in  a  small  whipcord  ligature,  and  then 
cutting  it  off  below  this.    If  the  first  method  be  employed,  the  arteries  of  the 
stump"  which  are  sometimes  rather  numerous,  are  apt  to  bleed  freely  :  they 
must  be  tied  singly  by  fine  ligatures,  which  should  be  left  hanging  out  of  the 
wound.    There  is°often,  however,  a  tendency  to  the  retraction  of  the  stump  of 
the  omentum  into  the  abdominal  cavity  ;  in  which  case  the  ligatures,  droppmg 
into  the  peritoneum,  and  acting  as  setons,  may  become  sources  of  great  irrita- 
tion :  in  order  to  prevent  this,  the  better  plan  is  to  knot  them  together,  and  to 
fix  their  ends  by  a  piece  of  plaster  upon  the  forepart  of  the  abdomen.  The 
second  plan  consists  in  drawing  down  the  mass  of  omentum,  passing  a  strong 
double  whipcord  ligature  through  its  neck,  tying  this  securely  on  each  side, 
and  then  cuttmg  off  the  whole  of  the  mass  below  the  ligature.    I  have  of  late 
years  employed  it  with  excellent  effect,  and  indeed  now  generally  prefer  it  to 
the  method  just  described,  over  which  it  possesses  the  advantages  of  freedom 
from  haemorrhage  and  impossibility  of  deep  retraction  of  the  cut  edge  of  the 
omentum  into  the  cavity  of  the  abdomen,  provided  moderate  traction  be  kept 
up  in  the  ligatures.    The  constricted  stump  of  omentum  sloughs  away  in  a 
few  days,  and  separates  with  the  ligature.     When  this  practice  is  adopted, 
the  wound  should  not  be  closed,  but  must  be  lightly  poulticed.    The  quantity 
of  omentum  that  is  cut  off  varies  considerably  ;  the  mass  removed  usually 
weighs  from  four  to  six  ounces,  but  in  some  instances  it  may  amount  to  a 
pound  or  more. 
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Sacs  or  Apertures  are  occasionaUy  formed  in  the  omentum,  in  whicli  a 
knuckle  of  intestine  may  become  enveloped,  or  hj  tlie  margins  of  which  it 
may  be  strangulated.  These  envelopes  of  omentum  around  the  gut,  which 
have  been  especially  described  by  P.  Hewett,  may  occur  m  all  kmds  of  herma, 
at  least  in  the  inguinal,  the  femoral,  and  the  umbilical,  and  sometmies  acquire 
a  large  size,  completely  shutting  in  the  gut.  It  is  of  importance  to  bear  the 
possibility  of  their  existence  in  mind,  and  in  aU  cases  to  unravel  the  omentum 
before  removing  it,  lest  it  contain  a  knuckle  of  intestine,  which  might  be 
wounded  in  the  operation.  _ 

Cysts,  usually  contaiaiag  peUucid  serous  fluid,  though  sometimes  hUed  witn 
blood,  Ire  occasionaUy  met  with  in  the  omentum.  They  are  globular,  elastic, 
and  closely  resemble  in  form  a  knuckle  of  intestine,  occasioning  not  a  little 
embarrassment  to  the  Surgeon  :  by  a  careful  examination  and  unravelling, 
however,  of  the  omentum,  their  true  nature  wiU  be  made  out  ;  their  fluid  con- 
tents may  then  be  discharged,  and  the  omentum  dealt  with  according  to  the 
rules  already  given. 

Wounds  of  the  Intestine  may  accidently  occur  at  two  periods  of  the  opera- 
tion ;  either  from  the  Surgeon  cutting  too  freely  down  upon  the  sac,  and 
opening  this  before  he  is  aware  of  what  he  is  about ;  or  else,  at  the  time  of  the 
division  of  the  stricture,  from  a  portion  of  the  gut  which  lies  beneath  it,  getting 
into  the  way  of  the  edge  of  the  knife,  and  being  nicked  by  it.    The  first  kind 
of  accident  can  only  happen  from  a  certain  degree  of  carelessness  ;  but  it  is  not 
always  so  easy  to  avoid  wounding  the  gut,  when  the  stricture  is  so  tight  that 
the  finger-nail  cannot  be  slipped  under  it  as  a  guide  to  the  hernia-knife.  In 
cases  of  this  kind,  a  very  narrow  director  must  be  used  ;  and  this  is  a  most 
dangerous  instrument,  as,  in  passing  it  deeply  out  of  sight  under  the  tight 
stricture,  a  small  portion  of  the  gut  may  curl  up  over  its  side  into  the  groove, 
and  thus  become  notched  by  the  knife  as  tHs  is  slid  along  it.    This  accident 
has  happened  to  the  best  and  most  careful  Sui-geons.    Lawrence  relates  two 
cases  that  occurred  to  him;  and  Sir  A.  Cooper,  Cloquet,  Jobert,  and  Liston 
have  aU  met  with  it.    It  may  be  known  to  have  occurred  by  the  bubbling  up 
of  a  small  quantity  of  flatus  and  liquid  fasces  from  the  bottom  of  the  incision. 
The  Treatment  of  a  wound  of  the  gut  must  depend  upon  its  size.    When  it  is 
very  smaU,  rather  resembling  a  puncture  than  a  cut,  the  practice  recommended 
by  Sir  A.  Cooper  should  be  adopted  ;  viz.,  to  seize  the  margins  of  the  uicision 
with  a  pair  of  forceps,  f^nd  to  tie  a  fine  sHk  thread  tightly  round  them,  the  ends 
of  which  should  then  be  cut  off,  and  the  gut  returned  into  the  abdominal 
cavity    Such  a  proceeding  as  this  does  not  appear  to  give  rise  to  much,  if  to 
any  increase  of  danger.    In  a  case  that  occurred  to  me  many  years  ago  at  the 
Hospital  in  which,  owing  to  the  excessive  tightness  of  the  stricture,  a  very 
narrow  director  only  could  be  passed  under  it,  the  gut  immediately  above  it 
was  notched  and  opened  by  a  kind  of  punctured  wound  ;  this  was  tied  up  m 
the  way  mentioned,  and,  after  the  death  of  the  patient,  which  took  place  on 
the  fourth  day  after  the  operation  from  gangrene  of  the  strangulated  portion 
of  bowel  the  silk  ligature  was  fomid  to  be  completely  enveloped  m  a  plug  ot 
plastic  matter.     If  the  wound  be  of  larger  size,  it  must  be  closed  by  the 
glovers'  stitch. 

Wound  of  one  of  the  Arteries  in  the  neighboui-hood  of  the  sac  may  occur 
during  the  division  of  the  stricture,  either  in  consequence  of  some  anomaly  m 
the  distribution  of  the  vessel,  or  from  the  Surgeon  dividing  the  V^fJ^^ 
wrong  direction.  This  accident  usually  happens  to  the  epigastric  or  obturator 
arteries  ;  and  Lawrence  has  collected  fom-teen  recorded  cases  m  ^^luch  it  has 
occurred.    The  result  in  these  has  been  very  various;  m  some  the  patients 
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'^^^^r^^l^'^^^  -I    I„        eve..  01  ..^ 

Siu-eon  operatin/on  a  case  of  hernia,  mthout  having  been  ab  e  previously  to 
^Zr^S^'Z^oits  precise  character,  or  if  from  any  cause,  m  dividing  the 
TiLeM  have  reason  to  dread  the  proximity  of  an  artery,  ^^^^^^ 
readily  divide  the  constriction  with  a  knife  that  would  not  easily  cut  an 
^tery';  and  he  .vili  find,  if  he  blunt  the  edge  of  his  hernia-knife  <^-J-^S 
it  over  the  back  of  the  scalpel,  that  it  wHl  still  be  keen  enough  to  reheve  the 
sti-angnlation,  whilst  it  iviU  push  before  it  any  artery  that  may  happen  to  be 

in  the  way.  .  ^ 

Sloughing  of  the  Sac  is  of  rare  occurrence,  and,  when  it  happens,  is  commonly 
attended  by  fatal  results  ;  it  is  not,  however,  necessaiHy  so.  It  has  twice 
happened  in  my  practice;  and  in  both  cases  the  patient  recovered,  in 
an  old  woman  on  whom  I  operated  for  femoral  hernia  of  very  large  size, 
the  sac  sloughed  away,  exposing  nearly  the  whole  of  Scarpa  s  nangle 
with  almost  as  much  distinctness  as  if  it  had  been  dissected  ;  but,  although 
in  much  danger  for  a  time  from  an  acute  attack  of  peritonitis,  she  ultimately 

recovered.  •  ,    •    i.T.    i  i 

Artifidal  Anus  and  Fcecal  Fistula.-When  an  aperture  exists  m  the  bowel 
by  which  the  whole  of  the  intestinal  contents  escape  extemaUy,  the  condition 
is  denominated  an  artificial  anus.  When  but  a  small  portion  so  escapes,  the 
-reater  part  finding  its  way  through  the  natural  anus,  a/cecaZ  fistula  is  said  to 
exist  The  cpiantity  of  feculent  discharge  necessarily  depends  upon  the  extent 
of  destruction  of  the  intestinal  coats  ;  and  its  character  on  the  part  of  the 
gut  that  is  injured.    The  escape  takes  place  involuntarHy,  and  is  usuaUy 

continuous.  ,        ■,        ,  i  • 

This  condition  may  occur  in  several  ways.    Thus,  the  gut  may  be  acci- 
dentaUy  woimded  during  the  operation,  and  the  faeces  may  afterwards  contmue 
to  be  discharged  through  the  aperture  so  made  ;  or  it  may  have  been  gan- 
grenous, and  have  given  way  into  the  sac  before  the  operation  ;  or  the  Surgeon 
may  have  intentionally  laid  open  a  gangrenous  portion  of  mtestme,  so  as  to 
facilitate  the  escape  of  the  fjeces.    In  some  cases  in  which  the  bowel  has  been 
severely  nipped,  and  is  dark  and  congested,  though  it  have  not  actuaUy  fallen 
into  a  state  of  gangrene,  it  may  not  be  able  to  recover  itself  after  its  return  mto 
the  abdominal  cavity,  but  will  give  way  in  the  course  of  three,  four,  six,  or 
even  ten  days  after  the  operation.    In  these  cases,  a  small  quantity  of  feculent 
matter  is  first  observed  in  the  dressings  ;  and  graduaUy  a  greater  discharge 
appears  untU  at  last  the  fistulous  opening  is  completely  established.    In  such 
cases  it  is  of  importance  to  observe  that,  although  the  bowel  gives  way 
within  the  peritoneal  cavity,  the  fseces  do  not  become  extravasated  into 
this  but  escape  externally.     This  important  circumstance  is  owing  to  the 
fact'  of  the  portion  of  the  bowel  that  is  nipped  losing  its  peristaltic  action, 
and  consequently  remaining  where  it  is  put  back  ;  the  parts  in  the  neigh- 
bourhood inflaming,  throwing  out  lymph,  and  becoming  consolidated  to 
each  other  and  to  the  parietal  peritoneum,  so  as  to  include  the  gangrenous 
portion  of  the  gut,  and  completely  to  circumscribe  it.    It  is  consequently  of 
great  importance,  in  cases  of  this  kind,  not  in  any  way  to  disturb  the  ad- 
hesions that  have  formed  between  the  sides  of  the  aperture  in  the  gut  and  the 
neck  of  the  sac. 

The  Pathology  of  Artificial  Anus  is  commonly  as  follows.  Ihe  edges  ot  the 
aperture  in  the  gut  are  glued  by  plastic  matter  to  the  abdominal  wall ;  and, 
whether  the  whole  or  a  portion  only  of  the  calibre  of  the  intestine  be  destroyed, 
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the  apertures  of  tlie  upper  and  lower  end,  though  at  first  lying  almost  in  a 
continuous  line,  soon  unite  at  a  more  or  less  acute  angle.    These  are  at  first 
similar  in  size,  and  present  no  material  difterences  in  shape  or  appearance  :  as 
the  disease  becomes  more  clu-onic,  they  gradually  alter  in  their  characters  ;  the 
lower  aperture,  being  no  longer  used  for  the  transmission  of  faeces,  gradually 
becomes  narrower,  until  at  last  it  may  be  almost  completely  obliterated  ; 
whilst  the  upper  portion  of  intestine  becomes  dilated  in  consequence  of 
there  being  usually   some   slight  obstruction  to  the  outward  passage  of 
the  fseces.     The  mesenteric  portion,  opposite  the  aperture,  becomes  drawn 
out  into  a  kind  of  prolongation  or  spur,  the  full  importance  of  which  was 
first  pointed  out  by  Dupuytren.     This  spur-like  process  projects  between 
the  two  apertures,  and,  being  deflected  by  the  passage  of  the  fasces,  has  at 
last  a  tendency  to  act  as  a  kind  of  valve,  and  thus  to  occlude  the  orifice  into 
the  lower  portion  of  the  gut.     The  iateguments  iu  the  neighbourhood  of 
such   an  aperture   as  this  usually  become   irritated,   inflamed,  and  ex- 
coriated, from  the  constant  passage  of  the  fseces  over  them.    In  some  cases, 
the  mucous  membrane  lining  the  edges  becomes  everted,  and  pouting  ;  and,  iu 
others,  a  true  prolapse  takes  place,  large  portions  of  the  membrane  protruding. 
An  artificial  anus  fully  formed  in  this  way  never  undergoes  spontaneous 
cure.    Besides  this,  which  is  the  ordinary  form  of  artificial  anus,  we  must,  I 
think,  recognise  at  least  two  other  varieties,  both  of  which  I  have  met  in  prac- 
tice.   In  one  of  these,  the  angle  formed  by  the  gut  is  adherent  to  the  upper 
extremity  of  the  sac  which  has  been  returned,  and  thus  lies  at  some  distance 
from  the  surface,  so  that  the  faecal  -  matter  traverses  a  long  canal  before  it 
reaches  the  external  aperture.    In  the  other  variety  the  angle  of  the  gut  is 
fixed  at  a  higher  point  within  the  abdomen,  and  the  fffices  find  their  way  out 
through  a  channel  bounded  by  agglutinated  coils  of  intestine  and  layers  of 
lymph.     In  both  of  these  forms,  there  is  a  considerable  distance  between 
the  external  opening  and  the  aperture  in  the  gut.  Thus,  then,  there  are 
three  forms  of  artificial  anus,  differing  from  one  another  according  to  the 
situation  of  the  angle  of  the  gut  in  relation  to  the  external  opening  and  to  its 
connections. 

When  a  Fcecal  Fistula  has  formed,  the  condition  of  parts  is  somewhat  dif- 
ferent. The  aperture  in  the  intestine  consists  of  merely  a  small  perforation  in 
its  coats,  unattended  by  any  considerable  loss  of  substance,  through  which  a 
quantity  of  thin  fluid  and  feculent  matter  exudes,  giving  rise  to  a  good  deal  of 
irritation  of  neighbouring  structures.  In  some  cases,  there  are  several  apertures 
communicating  with  the  gut,  and  extending  through  the  skin.  Fistulous 
openings  of  this  kind  not  unfrequently  undergo  spontaneous  cure  after  existmg 
for  a  few  weeks  or  months. 

Treatment— li  the  aperture  be  merely  a  small  one,  with  a  narrow  fistula 
leading  into  the  gut,  the  chief  ijiconvenience  suffered  by  the  patient  often  arises 
from  the  irritation  of  the  skin  around  the  opening  by  the  continued  moisture 
of  the  feculent  matter.  In  such  cases  the  skin  should  be  protected  by  means  of 
zinc  ointment,  spread  on  lint ;  and  the  patient  should  wear  a  pad  to  restrain 
the  discharge.  By  the  pressure  of  this  pad  the  aperture  may  sometmies  be 
made  to  close.  In  other  cases,  the  occasional  application  of  the  galvamc 
cautery  or  of  a  red  hot  wire  will  induce  contraction  of  its  edges  ;  and 
instances,  again,  a  plastic  operation  of  some  kind  may  be  requu-ed.  But 
confess  I  have  not  usually  seen  much  advantage  result  from  such  operations, 
which  are  often  followed  by  erysipelas.  As  the  existence  of  an  artificial  anus, 
by  interfering  with,  nutrition,  commonly  gives  rise  to  considerable  eraaciation, 
it  becomes  necessaiy  to  support  the  patient's  strength  by  a  sutlicient  quantity 
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of  good  and  noiu-islimgfood;  this  is  of  greater  consequence  the  higher  the 
fistula  is.  as  the  interference  with  the  earlier  stages  of  the  ^^'.-^^ive  ijrocess  a^^^^ 
the  loss  ;f  nutritive  material  by  the  discharge  of  the  chyme,  is  P^^f  ^^^y 
great.  Spontaneous  cure  >vill  occasionally  take  phxce,  even  though  a  pei^^^^^ 
.^•tificial  inus  exist.  In  a  case  under  my  care  at  the  Hospital,  a  whole  knuckle 
of  intestine  was  gangrenous,  and  sloughed  away,  leaving  an  artihcia  anus, 
which  discharged  the  greater  part  of  the  intestinal  contents,  but  gradually  con- 
tracted and  closed  without  any  local  application  or  treatment  beyond  attention 
to  cleanliness.  .,. 

If  the  aperture  become  a  permanent  artificial  anus,  surgical  means  must,  il 
possible,  be  adopted  in  order  to  effect  a  cure.  In  accomplishing  this,  two 
important  indications  have  to  be  fulfilled :  the  first  is  to  diminish  or  destroy 
the  projecting  valvular  or  spm--like  process,  and  thus  to  re-establish  the 
continuity  of  the  canal ;  and,  after  this  has  been  done,  the  external  wound 
may  be  closed,  by  paring  its  edges,  and  bringing  them  together  with  hare- 
lip pins.  . 

The  first  object  is  best  accomplished  by  Dupiiytren's  enterotome^  (Fig.  477)  ; 
this  consists  of  an  instrument  something  like  a  pair  of  scissors,  with  blunt  but 


Fig.  477. — Dupuytren's 
Enterotome. 


Kg.  478. — ^Enterotome  applied. 


serrated  blades,  which  may  be  brought  together  by  acting  upon  a  screw  that 
traverses  its  handle.  One  blade  of  the  instrument  (a)  is  passed  into  the  ripper, 
the  other  (b)  into  the  lower  portion  of  the  intestine  ;  they  are  then  approxi-. 
mated  slowly,  and  fixed  by  means  of  the  screw  in  such  a  way  as  to  compress  on 
each  side  the  spur-Like  process  (Fig.  478).  Very  gradually,  day  by  day,  this 
screw  is  tightened  so  as  to  induce  sloughing  of  this  projection,  and  cohesion  of 
its  serou.s  surfaces.  As  this  action  goes  on,  the  irritation  caused  by  the  instru- 
ment will  occasion  plastic  matter  to  be  thrown  out  in  the  angle  formed  by  the 
intestine,  so  that  the  peritoneum  and  mesentery  become  consolidated,  and  all 
opening  into  the  peritoneal  cavity  is  avoided.  Should  the  spur-Like  process  be 
accidentally  cut  through  before  the  lymph  is  thrown  out  in  sufficient  quantity, 
the  peritoneum  would  be  opened,  and  death  would  probably  ensue  ;  hence  the 
necessity  for  caution  in  this  procedure.  So  soon  as  the  blades  of  the  instru- 
ment have  come  into  contact,  and  the  spur-like  process  has  consequently 
sloughed  away,  the  great  obstacle  to  the  closure  of  tlie  artificial  anus  wiU  be 
removed ;  and,  the  continuity  of  the  canal  being  thus  re-established,  its  lips 
may  be  pared  and  brought  together  by  hare-lip  pins  and  sutures.    In  some 
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cases,  from  the  length  of  time  that  has  ^^'^V^'^-'^^'^y 

fistvJa  contmues  permanently  patent,  and  no  treatment  ^«  ^^vaUable  fo  .t 

erasv^re.    Its  existence  is  not  incompatible  wath  good  ^^^^'^^ 

4-  4.       „»o=  nnflPT  mv  constant  observation,  m  one  ot  whicii  tlie  wnoie 
TZt"o::^^^j:^^^n  for  fo^  years  through  an 

Lrture  of  hT  umbilicus,  in  a  woman  about  fifty  years  of  age,  consequent  on 
r  s'ug^ig  away  of  a  large  coU  of  intestine  in  an  umbilical  henna  ;  and 
rrothertTe  is  a  lady  of  eighty,  who  has  for  upwards  of  tlurty  years  had 
a  f£Ecal  fistula  in  the  right  groin,  consequent  on  an  operation  for  femoral 

^^Operation  without  Opening  the  SAC.-The  possibility  of  removing  the 
stricture  in  strangulated  hernia  without  laying  the  sac  open,  naturaUy  suggested 
itself  when  it  was  known  that  in  many  cases  the  strictvu-e  was  seated  m  the 
tendinous  and  ceUular  tissues  outside  the  neck  of  the  sac,  and  that,  when  these 
were  divided,  the  protrusion  was  readily  reduced.  This  operation  was  per- 
formed by  Petit  as  long  ago  as  1718,  but  was  seldom  practised  until  it  was 
revived  of  late  years  by  Aston  Key  and  Luke.  The 

be  gained  by  this  operation  is  that,  as  the  peritoneum  is  not  mterfered  with  nor 
Sfa'ty  opened,  the  risk  W  peritonitis  will  be  1-P— ^^^^^^^^ 
The  wound  made  by  the  operation  being  altogether  superfic ml,  and  the  sac 
not  opened  its  risk  has  been  compai-ed  to  that  of  the  taxis  with  the  addition 
^f  thTwhi^h  would  result  from  a  superficial  wound.    This  arg-ent  -^^^^ 
be  conclusive  in  favour  of  the  operation  without  opemng  the  sac,  if  it  could  be 
shown  that,  in  aU  cases  of  strangulated  heinia,  P—  ^  ^^^^^^^^^ 
interfering  with  the  peritoneal  cavity;  it  must,  however,      a^^^i^t^^'/^ J^^ 
tt  ke  nest  advocates  of  Petit's  operation,  that  this  is  not  the  case.    In  many 
instances  tbe  inflammation  exists  before  any  operation  is  performed  bemg 
r^dently  produced  by  the  stricture  of  and  consequent  mjury  to  the  gu  .  But 
it  ca^ot  ^th  fairness  be  argued  that,  though  the  peritomtis_  may  exist  before 
tlrreration,  the  incision  of  the  peritoneal  cavity  does  not  increase  it ;  even 
iSv  nersons  laving  open  the  abdomen,  handling  the  gut  and  omentum, 
lltS^Jr^r^nSr7^i!  ^  peritoneal        would  always  be  foHowe^^ 
TteiSe  often  by  fatal,  peritonitis.    It  is  only  reasonable  to  believe  that  the 
s^rprocedures^in  a^  'already  inflamed  peritoneum  would  be  foUowed  by 

ThS  tt:;:rgmt;  into  the  cavity  of  the  abdomen  ^  reaHty  adds  to  the 
frequly  of  the  peritonitis,  cannot,  I  think,  be  doubted  by  any  S-geon  I 
not  iSquently  happens  ill  strangulated  hernia,  that  no  sign  of  peritoneal 
Lla— setsinimtilone  or  two  days  after  the  oP-f^ ^l^^^ 

tion,  and  is  occasioned  by  causes  mdependen  of  t  i^;^^^^^^^^  ^  ^he 
den;  that  the  inflammation  is  ^1^-^^^^^''^,^^^^^  existing, 
peritoneal  cavity,  and  handhng  ^^^^^^  '  ^^^^^^^^^^^  ir^ct,  there  are  two 
its  fatality  must  be  greatly  increased  by  this  piocec  ure  '       ^j^^  ^^j,. 

causes  for  peritonitis  in  cases  of  ^^-^^^T'^^^^^l^  peritonitis 
Btriction  of  the  stricture,  and  the  wound  ol_  tl^e  pe  itoneum 
wldch  arises  from  the  pressui-e  of  the  '''^^X^^^^^^^^^ 
whether  Petit's  operation  or  that  by  openmg  the  stvc  l 
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precedes  the  operation  ;  whilst  the  peritonitis  which  aiises  from  wound  of  the 
serous  membrane  does  not  occur  in  Petit's  operation,  but  is  necessarily  confined 
to  that  in  which  the  sac  is  opened. 

There  are,  however,  two  objections  that  may  be  urged  against  Petit's  opera- 
tion with  more  justice  than  that  it  does  not  tend  to  prevent  the  occurrence  of 
peritonitis.  The  first  is  that,  if  the  intestine  be  not  seen,  it  may  sometimes  be 
returned  in  a  gangrenous  condition  ;  and  the  second,  that  the  gut  may  possibly 
be  returned  still  strangled  by  bands  of  adhesion,  or  by  inclusion  in  an  omental 
apertm-e.  With  regai-d  to  the  fii-st  objection,  it  may  be  stated  that,  if  the  intes- 
tine be  in  a  gangrenous  state,  there  will  usually  be  some  evidence  of  this,  either 
in  the  change  that  has  taken  place  in  the  general  symptoms  of  the  patient,  or 
in  the  condition  of  the  sac  and  its  coverings,  which  will  enable  the  Surgeon  to 
guess  at  the  condition  of  the  enclosed  parts,  and  will  of  course  induce  him  to 
expose  them  fully  and  examine  them  thoroughly.  This  objection,  however, 
cannot  apply  to  those  cases  in  which  the  strangulation  has  only  existed  for  a 
time  that  would  be  iusufficient  to  allow  of  the  occurrence  of  gangrene,  and  does 
not  therefore  oppose  the  performance  of  Petit's  operation  in  recent  cases  of 
strangiilation.  With  regard  to  the  occurrence  of  internal  strangulation,  it  is 
excessively  rare  ;  and  when  it  does  occur,  it  still  more  rarely  hajapens,  whether 
the  strangulation  be  efl'ected  by  bands  of  adhesion  or  by  an  aperture  in  the 
omentum,  that  the  parts  can  be  returned  without  opening  the  sac,  adhesions 
usually  existing  also  between  this  structure  and  its  contents.  But  the  best 
answer  to  the  objections  against  the  operation  without  opening  the  sac,  are  the 
results  that  have  followed  this  practice.  Luke,  who  has  had  great  experience 
on  this  subject,  states  that  he  has  operated  in  84  cases  of  hernia.  In  25  of 
these  the  sac  was  opened  ;  ia  59  the  sac  remained  unopened.  Of  the  25  in 
which  it  was  opened,  8  died  ;  whilst,  of  the  59  in  which  Petit's  operation  was 
performed,  only  7  died.  If  to  Luke's  cases  we  add  those  reported  by  N.  Ward, 
we  shall  find  36  deaths  in  153  cases  of  Petit's  operation.  That  the  ordinary 
operation,  indeed,  of  opening  the  sac,  is  an  exceedingly  fatal  one,  is  well  known 
to  aU  hospital  surgeons,  and  is  fuUy  proved  by  surgical  statistics.  Of  77  opera- 
tions for  hernia,  reported  by  Sir  A.  Cooper,  36  proved  fatal ;  and  of  545  cases 
recorded  in  the  J oumals,  and  collected  by  Turner,  260  are  reported  to  have 
died.  The  result,  therefore,  of  Luke's  operations  is  most  favourable,  when 
contrasted  with  those  in  which  the  sac  was  opened. 

The  operation  without  opening  the  sac  may  be  practised  in  all  forms  of 
hernia,  but  is  much  more  readily  done  in  some  varieties  of  the  disease  than  in. 
others.  It  is  especially  applicable  in  cases  of  femoral  hernia,  in  which  the 
stricture  is  commonly  outside  the  sac,  as  will  be  mentioned  when  speaking  of 
that  form  of  the  disease.  Of  31  cases  of  femoral  hernia,  operated  on  by  Luke 
the  sac  required  to  be  opened  in  7  only.  In  inguinal  hernia  it  is  not  so  easy 
to  perform  Petit's  operation  ;  indeed,  in  the  majority  of  cases  the  Siu-geon  will 
fail  to  remove  the  stricture  in  this  way.  This  is  owing  to  the  constriction 
being  usually  seated  in  the  neck  of  the  sac,  and  is  especially  observable  in  con- 
genital hernia.  Of  20  inguinal  hemifB  operated  on  by  Luke,  the  sac  required 
to  be  opened  in  13  instances. 

For  the  various  reasons  that  have  been  mentioned,  I  am  decidedly  of  opinion 
that  this  operation  should  always  be  attempted,  in  preference  to  the  ordinary 
one  of  opening  the  sac,  in  those  cases  in  which  the  hernia,  not  having  been 
long  strangulated,  presents  no  sign  of  the  occurrence  of  gangrene  in  it,  and 
more  especially  when  it  is  femoral  or  umbilical.  Even  if  the  Surgeon  fail  in 
completing  Petit's  operation,  in  consequence  of  the  incorporation  of  the  stric- 
ture in  the  neck  of  the  sac,  or  the  constriction  of  this  part,  no  harm  can 
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have  resulted  ;  for  the  sac,  after  being  exposed,  may  at  any  time  be  opened  in 
the  ordinary  way,  and  the  operation  completed  by  dividing  the  stricture  from 
witliin. 

When  the  hernia  is  of  large  size  and  irreducible,  it  is  of  especial  importance 
to  avoid  opening  the  sac.  If  it  be  opened,  the  contents  wUI  inflame,  and  fatal 
peritonitis  commonly  ensues.  In  these  cases,  as  Luke  has  pointed  out,  it 
rarely  happens  that  the  old  adherent  parts  are  seriously  strangulated,  but  the 
whole  mischief  seems  to  be  occasioned  and  to  be  received  by  the  new  pro- 
trusion that  has  taken  place,  and  that  gives  rise  to  the  tension  ;  and  if  tliis  can 
be  liberated  and  reduced,  the  Surgeon  has  done  all  that  need  be  accomplished. 
The  evidence  of  the  reduction  of  the  recent  protrusion,  although  the  old 
adherent  and  irreducible  hernia  be  left,  is  usually  sufficiently  obvious  ;  the 
portion  of  gut  returning  with  a  sUj)  and  a  gurgle,  with  considerable  dimiaution 
in  the  general  tension  of  the  tumour. 

Operation. — With  regard  to  the  mode  of  performing  Petit's  operation  little 
need  be  said  here,  as  it  is  precisely  identical  with  the  steps  of  the  other 
operation  up  to  the  period  of  the  exposure  of  the  sac  ;  except  that,  when  it  is 
not  intended  to  open  this,  the  incisions  should  be  carried  more  directly  over 
its  neck.  The  stricture,  if  situated  outside  the  sac,  wiU  then  be  found  either 
in  some  of  the  tendinous  structures  surrounding  it,  or  else  iu  the  subserous 
areolar  tissue  lying  upon  it.  After  the  division  of  the  constricting  bands  in 
this  situation,  by  means  of  a  probe-pointed  knife  carried  imderneath  them,  or 
by  dissecting  down  upon  them,  an  attempt  at  the  taxis  may  be  made  by  com- 
pressing the  tumour  ia  the  usual  way,  at  the  same  time  that  its  neck  is 
steadied  by  the  fingers  of  the  left  hand.  If  the  contents  can  be  reduced,  the 
incision  ra  the  superficial  structiires  is  brought  together  by  a  few  strips  of 
plaster,  over  which  a  pad  and  bandage  may  be  applied.  Should  peritonitis 
come  on,  as  the  result  of  the  strangulation,  it  must  be  treated  in  the  usual 
way.  If,  after  the  Surgeon  has  fairly  divided  all  the  structures  outside  the 
sac,  he  find  stOl  that  the  return  of  the  hernia  is  prevented  by  some  con- 
striction in  its  neck,  it  wiR  be  necessary  to  lay  this  open  and  di\ade  the 
constriction  in  the  usual  way. 

Reduction  in  Mass. — The  reduction  of  the  hernia  in  mass  consists  in  the 
return  of  the  sac  and  its  contents  into  the  abdomen  still  in  a  state  of  strangu- 
lation. When  it  is  said  that  the  parts  are  returned  into  the  abdomen,  it  must 
not  be  imderstood  that  they  are  pushed  back  into  its  cavity,  but  that  the 
external  protrusion  is  caused  to  disappear  by  being  pushed  into  the  subserous 
areolar  tissue  behind  and  imderneath  the  parietal  peritoneum,  between  it  and 
the  abdominal  muscles.  This  remarkable  accident,  which  was  first  described 
by  the  French  surgeons  of  the  last  century,  received  but  little  notice  from 
practitioners  in  this  country  until  attention  was  dra^vn  to  it  by  Luke,  by 
whom  its  pathology  has  been  carefully  studied.  Birkett,  who  has  investigated 
this  condition  with  much  care,  is  of  opinion  that  tlie  sac  is  not  torn  from  its 
connections  in  the  scrotum  or  canal,  and  pushed  back,  but  that  it  is  ruptured, 
usually  at  its  posterior  jxirt  at  its  neck,  and  that  thus  the  contents  of  the  sac 
are  forced  through  this  rent  into  the  subperitoneal  areolar  tissue  ;  whilst  the 
mouth  of  the  sac,  stiU  constricting  the  hernia,  and  thus  keeping  it  in  a  state  of 
strangulation,  is  pushed  back  from  the  internal  ring.  It  appears  to  nie  that 
both  explanations  are  correct,  and  that  we  must  admit  t^vo  forms  of  reiluction 
in  mass  ;  the  sac  being  pushed  back  intact  in  a  stiite  of  strangulation,  in  one 
form,  as  described  by  Luke  ;  whilst  in  tlie  other,  as  observed  by  Bu-kett,  the 
sac  is  ruptured,  and  the  hernia,  strangulated  by  the  displaced  mouth  oi  the  sac, 
is  forced  out  through  the  rent. 
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Causes.—The  reduction  in  mass  lias  been  observed  only  in  inguinal  hemije, 
and  has  chiefly  occurred  from  the  patient's  OAvn  eftbrts  in  reducing  a  strangu- 
lated ruptiu-e.  It  is  a  remarkable  fact  that,  m  most  of  the  instances  in  which 
it  has  occurred,  only  a  very  slight  degree  of  force  appears  to  have  been 
employed  ia  the  reduction  of  the  tumour ;  and  the  accident  would  seem  to 
have  resulted  from  the  adhesions  between  the  sac  and  the  neighbouring  parts 
being  much  weaker  than  natm>al,  so  that  a  moderate  degree  of  force  caused  the 
whole  to  slip  through  the  canal.  It  may,  however,  occur  from  the  Surgeon's 
eftbrts,  if  these  be  too  forcible  or  long  continued. 

Symptoms. — The  symptoms  indicative  of  this  accident  are  constitutional  and 
local.  The  constitutional  symptoms  consist  in  a  continuance  of  those  that  are 
indicative  of  the  existence  of  strangulation,  notwithstanding  the  disappearance 
of  the  timiour.  The  vomiting  and  constipation  persisting,  the  patient  speedily 
becomes  much  depressed  in  strength,  being  seized  with  hiccup  and  prostration 
of  aU  vital  power  ;  signs  of  gangrene  then  evince  themselves  within  the  sac  ; 
and  death  ensues. 

An  examination  of  the  parts  in  hernia  will  usually  enable  the  Surgeon  to 
recognise  the  nature  of  the  accident ;  he  will  ascertain  that  a  tumour  had 
previoiisly  existed,  and  will  learn  from  a  description  of  its  general  characters, 
and  the  symptoms  occasioned  by  it,  that  it  was  in  all  probability  a  strangu- 
lated rupture.  He  will  then  find,  on  examining  the  part,  that  there  is  a  total 
absence  of  all  that  fulness  which  is  occasioned  by  the  presence  of  the  sac,  even 
after  its  contents  only  have  been  reduced  ;  the  sac,  in  such  cases,  always  giving 
rise  to  a  feeling  of  fulness  and  roimdness  in  the  part.  He  will,  on  the  contrary, 
find  that  the  abdominal  ring  is  peculiarly  and  very  distinctly  open  ;  it  is 
much  larger  than  usual,  and  somewhat  rounded.  On  pushing  the  finger  into 
the  canal,  this  will  be  felt  quite  empty  ;  but  in  some  cases,  on  deep  pressure 
with  the  finger,  especially  when  the  patient  stands  up  or  coughs,  a  roimded 
tumour  may  be  indistiuctly  felt  behind  the  ordinary  seat  of  the  hernia.  In 
many  cases,  however,  the  most  careful  manual  examination  will  fail  to  detect 
any  prominence  of  this  kind. 

Treatment. — K,  after  careful  examination  of  such  a  case  as  this,  in  which 
the  symptoms  of  strangulation  continue,  the  Surgeon  learn  by  the  previous 
history  that  a  tumoui'  has  existed,  but  that  it  has  suddenly  gone  up  ;  and 
further,  if  he  fiud  that  the  seat  of  the  supposed  hernia  presents  the  negative 
evidence  that  has  just  been  described,  it  will  then  be  necessary  for  him  to  push 
his  inquiries  a  step  further  by  an  exploratory  incision.  Such  an  incision  as 
this  may  first  be  used  as  a  simple  means  of  diagnosis,  and,  as  it  does  not 
penetrate  the  peritoneal  cavity,  there  is  no  danger  attending  it ;  and  if  the 
hernia  be  found,  it  will  serve  the  purpose  of  the  ordinary  incision  required  in 
the  operation,  and  may  be  used  for  the  relief  of  the  strangulation.  The  first 
incision  should  be  made  so  as  to  expose  the  abdominal  ring  ;  if  this  be  found 
peculiarly  round  and  open,  it  would  increase  the  probability  of  the  existence 
of  the  condition  soiight  for.  The  inguinal  canal  must  next  be  laid  open,  and 
the  parts  contained  within  it  carefully  examined.  If  no  appearance  of  hernial 
sac  be  found,  but  the  cord  be  distinctly  and  clearly  seen,  still  fui'ther  pre- 
sumptive evidence  will  be  aff'orded  of  the  reduction  having  been  efl'ected  in 
mass ;  for,  if  the  hernia  have  been  put  back  in  the  usual  way,  the  sac  will 
necessarily  be  left  in  the  canal,  and  will  preserve  its  usual  relations  to  the  cord. 
This  supposition  will  be  strengthened  almost  to  a  certainty  if  it  be  found  that 
the  "  condensed  cellular  capsule  immediately  investing  the  sac,"  as  it  is  termed 
by  Luke — in  other  words,  the  condensed  and  laminated  subserous  areolar 
tissue — has  been  left  in  the  canal.    An  opening  made  into  this  will,  as  that 
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Surgeon  observes,  allow  the  finger  to  be  brouglit  into  contact  with  the  hernial 
tumour  itself.  Should,  however,  this  condensed  areolar  tissue  not  be  found,  it 
must  not  be  concluded  that  no  hernia  is  present,  inasmuch  as  this  investment 
may  have  been  accidentally  absent.  The  finger  should  then  be  passed  into  the 
internal  ring,  which  will  probably  be  found  open,  and  should  be  carried  from 
side  to  side  ;  the  tumour,  if  present,  will  be  detected  lying  externally  to  the 
peritoneum  behind  the  abdominal  wall.  When  found,  it  must  be  brought 
down  into  the  canal  by  enlarging  the  ring  ;  it  must  then  be  opened,  its  con- 
tents examined,  and  the  stricture  in  its  neck  divided.  The  intestine  that  has 
been  so  strangled  must  be  dealt  with  in  accordance  with  the  rules  already  laid 
down.  If  the  tumour  cannot  be  readily  brought  down  so  as  to  admit  of  an 
examination  of  it  and  its  contents,  the  patient  should  be  desired  to  make  some 
propulsive  efforts,  so  as  to  cause  it  to  protrude.  If  it  still  do  not  come  down, 
it  must  be  opened,  and  the  stricture  cautiously  divided  within  the  abdomen 
with  a  sheathed  bistoury. 

Hydrocele  of  the  Hernial  Sag  is  a  rare  condition,  the  pathology  of 
which  has  already  been  adverted  to.  In  the  Treatment,  two  lines  of  practice 
are  open,  the  palliative  and  the  curative.  The  first  consists  in  merely  tapping, 
and  thus  withdrawing  the  fluid ;  and  the  other,  in  freely  laying  open  the  lower 
portion  of  the  sac,  and  endeavouring  to  secure  its  closure  by  granulation.  This 
operation,  which,  however,  is  not  devoid  of  danger,  has  been  performed  with 
success  by  Pott  and  others. 


CHAPTER  LXIII. 
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INGUINAL  HERNIA. 
By  Inguinal  Hernia  is  meant  that  protrusion  which  occupies  the  whole  or 
a  portion  of  the  inguinal  canal,  and,  when  fuUy  formed,  passes  out  of  the 
external  abdominal  ring  into  the  scrotum.  Many  varieties  of  this  hernia  are 
recognised  by  Siu-geons.  Thus  it  is  said  to  be  Gomjjlete,  when  it  passes  out  of 
the  external  ring  ;  Licomplete,  or  Interstitial,  so  long  as  it  is  contained  within 
the  canal ;  Oblique,  when  it  occupies  the  whole  course  of  'the  canal ;  Direct, 
when  it  passes  forwards  through  a  limited  extent  of  it ;  Congenital,  Avhen  it  lies 
in  the  sac  of  the  tunica  vaginalis ;  and  Encysted,  ov  Infantile,  when  it  lies  behind 
this.  Inguinal  hernise  constitute  the  commonest  species  of  rupture,  and  would 
be  much  more  frequent  than  they  are,  were  it  not  for  the  obliquity  of  the 
canal,  and  the  manner  in  which  its  sides  are  applied  to  one  another,  and  closely 
overlap  the  spermatic  cord.  They  occur  with  most  readiness  in  those  cases  in 
which  the  canal  is  short  and  the  apertures  wide.  Although  these  herniffi  are 
commonly  incomplete  in  their  early  stages,  it  is  seldom  that  they  come  under 
the  observation  of  the  Surgeon  iintil  the  protrusion  has  passed  beyond  the 
abdominal  ring. 

Oblique  Inguinal  Hernia,  often  called  External,  on  account  of  its  relation 
to  the  epigastric  artery,  passes  through  the  whole  length  of  the  canal,  from  one 
ring  to  the  other ;  and  usually  protiaides  throiigh  the  external  one,  constituting 
one  of  the  forms  of  Scrotal  Hernia. 

Goveri7igs.—AH  it  passes  along  the  canal,  it  necessai-ily  receives  the  same 
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investments  that  the  spermatic  cord  does  ;  althougli  these  are  often  greatly 
modified  by  being  elongated,  hypertrophied,  and  otherwise  altered  in  appear- 
ance. If  we  regai-d  the  inguinal  canal  as  consisting  of  a  series  of  invaginations 
of  the  different  layers  of  the  abdominal  parietes,  tlie  outermost  being  the  skin, 
and  the  innermost  the  fascia  transversaUs,  with  the  peritoneum  applied  to 
this,  it  is  easy  to  understand  how  the  hernia  in  its  descent  has  these  pro- 
longations dra-mi  over  it,  thus  becoming  successively  invested  with  the  same 
coverings  as  the  spermatic  cord.  Thus  it  first  pushes  before  it  that  portion  of 
the  peritoneum  which  Lies  in  a  fossa  just  external  to  tlie  epigastiic  vessels  ;  it 
next  receives  an  investment  from  the  fascia  transversalis,  which  often  becomes 
thickened  and  laminated,  constituting  the  fascia  propria  of  the  sac  ;  as  it  passes 
under  the  internal  obHque,  it  receives  some  of  the  fibres  of  this  muscle,  in  the 
shape  of  the  cremasteric  fascia  ;  and,  lastly,  when  it  reaches  the  external 
abdominal  ring,  which  it  greatly  distends  and  renders  roimd  and  open,  it 
becomes  covered  by  the  intercoliunnar  fascia,  receiving  also  a  partial  invest- 
ment around  its  neck  from  some  of  the  expanded  and  thickened  fibrous 
bands  that  lie  near  the  ring,  and  which  are  always  most  marked  upon  its 
outer  side. 

Relations. — The  relations  of  the  spermatic  cord  and  testes,  and  of  the 
epigastric  artery,  to  an  inguinal  hernia,  are  of  great  importance.  The  sperrriatic 
cord  wiU  almost  invariably  be  found  to  be  situated  behind  or  rather  miderneath 
the  oblique  inguinal  hernia  ;  and  the  testis  will  be  found  to  lie  at  its  lower 
and  back  part,  where  it  may  always  be  distinctly  felt.  In  some  cases  the 
elements  of  the  spermatic  cord  become  separated,  the  vas  deferens  lying  on 
one  side,  and  the  spermatic  vessels  on  the  other.  In  other  rare  cases,  an 
instance  of  which  there  is  in  a  preparation  in  the  University  College  Museum, 
the  hernia  lies  behind  the  cord,  and  has  the  testis  in  front.  In  other  cases, 
again,  it  may  happen  that  the  elements  of  the  cord  are  aU  separately  spread 
out  on  the  forepart  of  the  hernial  tumour.  The  epigastric  artery  has  the  same 
relations  to  the  oblique  inguinal  hernia  that  it  has  to  the  spermatic  cord, 
lying  to  the  inner  side  of  and  behind  its  neck.  The  pressure  of  large  and 
old  inguinal  hemise  has,  however,  a  tendency  to  modify  somewhat  the  relations 
of  this  vessel  By  distending  the  rings,  and  dragging  the  posterior  waU  of  the 
canal  downwards  and  inwards,  they  shorten  the  canal,  and  cause  a  great 
deflexion  of  the  artery  from  its  natural  course,  which  is  changed  from  an 
oblique  directioi;  to  one  curved  downwards  and  inwards,  under  the  outer 
edge  of  the  rectus  muscle. 

Direct  Inguinal  Hernia.— This  does  not  pass  out  Kke  the  oblique  through 
the  internal  abdominal  ring,  but  pushes  forwards  tlirough  a  triangular  space, 
which  is  bounded  by  the  epigastric  artery  on  the  outer  side,  the  edge  of  the 
rectus  on  the  inner,  and  the  crural  arch  at  its  base  ;  through  tliis  the  hernial 
tumour  protrudes,  pushing  before  it  or  rupturing  the  posterior  wall  of  the 
inguinal  canal. 

Coverings. — These  vary  according  to  the  length  of  the  canal  that  tlie  hernia 
traverses,  and  the  portion  of  the  posterior  wall  througli  which  it  protrudes. 
In  fact,  there  are  at  least  two  distinct  forms  of  direct  inguinal  hernia,  which 
difl'er  according  as  they  are  situated  above  or  below  tlie  remains  of  the 
umbilical  artery.  One,  the  most  common  variety,  is  situated  below  the  cord- 
like remains  of  this  vessel,  between  it  and  the  outer  edge  of  the  rectus.  The 
other,  which  is  of  less  frequent  occurrfence,  is  situated  above  this  vessel,  between 
it  and  the  epiga.stric  arteiy. 

In  that  form  of  direct  inguinal  hernia,  which  lies  below  tlie  umbilical  artery, 
the  protrasion  takes  place  through  that  part  of  the  posterior  wall  of  the 
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uiguinal  canal  which  is  situated  almost  heliind  and  opposite  to  the  external 
ring.  In  tliis  situation,  the  investments  successively  received  by  the  hernia, 
are,  first,  the  peritoneum  and  the  fascia  transversalis  ;  it  then  comes  into 
contact  with  the  conjoined  tendons  of  the  internal  oblique  and  transversalis 
muscles,  which  it  may  either  rupture  or  push  before  it,  thinned  out  and 
expanded.  Most  frequently  these  are  ruptured,  constituting  a  partial  invest- 
ment to  the  protrusion,  which  is  most  evident  on  the  innermost  part  of  the 
sac,  that  which  is  nearest  the  mesial  line.  As  the  hemia  passes  through  the 
external  abdominal  ring,  it  receives  from  it  the  intercolumnar  fascia  and  fibres, 
and  lastly  is  invested  by  the  common  fascia  and  integuments. 

In  the  direct  inguinal  hernia  which  lies  above  the  "umbilical  artery,  which  is 
of  rare  occurrence,  the  protrusion  may  pass  under  the  lower  edge  of  the  trans- 
versalis muscle,  and  then  receives  a  partial  investment  of  cremasteric  fascia, 
especially  on  its  iHac  side,  as  it  comes  into  relation  with  the  internal  oblique 
This  form  of  du-ect  inguinal  hemia,  therefore,  receives  very  nearly  the  same 
covermg  that  the  obUque  does,  though  its  investment  by  the  cremaster  is  not  so 
perfect.  It  does  not  come  into  relation  with  the  conjoined  tendons. 
^  Relatiom.— In  the  direct  inguinal  hernia,  the  spermatic  cord  lies  to  the  outer 
side  of  the  sac  ;  and  its  elements  are  never  separated  from  one  another,  as 
occasionaUy  happens  in  the  oblique.  The  epigastric  artery  also  is  on  the 
outer  side,  but  usually  arches  very  distiactly  over  the  neck  of  the  sac,  some- 
times indeed  completely  encircling  the  upper  as  well  as  the  outer  margin 
(Fig.  479). 

Incomplete  ob  Interstitial  Hernia  is  usually  of  the  obHque  kind  ;  but 
Lawrence  has  observed  that  it  may  be  of  the  dh-ect  variety.  It  often  escapes 
notice,  but  may  not  unfrequently  be  observed  on  the  opposite  side  to  an  ordinary 
inguinal  hemia. 

Double  Inguinal  Hernia,  on  opposite  sides,  are  of  very  common  occurrence, 


Fig.  479.- 


-Double  Direct  Inguinal  Hernia  :  Neck  of  Sac 
crossed  by  Eingastric  Artery. 


Fig.  480.— Double  Inguinal  Hemia 
on  the  same  side :  Oblique  above, 
Direct  below  :  sopai-atod  by  Epi- 
gastric Vessels. 


and  they  may  be  of  the  same,  or  assume  different  forms.  In  some  instances,  the 
two  forms  may  be  observed  on  the  same  side  (Fig.  480). 

In  females,  inguinal  hemise  are  not  very  common,  except  at  advanced  jjeriods 
of  life  ;  they  will  then  be  seen  to  have  the  saine  relations  as  in  the  male,  except 
that  the  round  ligament  is  substituted  for  the  spermatic  coi-d. 
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Symptoms.— The  symptoms  of  inguinal  hernia  vary  somewhat  according  to 
its  character,  whether  interstitial,  complete,  or  scrotal,  oblique  or  direct.  In 
the  interstitial  hernia,  a  degree  of  fiilness  will  be  perceived  in  the  canal  when 
the  patient  stands  or  conghs  ;  and,  on  pressing  the  finger  on  the  internal  ring, 
or  passing  it  np  into  the  external  ring,  and  dii'ecting  the  patient  to  cough,  a 
distinct  impulse,  together  with  tumour,  may  be  felt.  In  the  ordinary  oblique 
inguinal  hernia,  atvimoiu-  of  an  oblong  or  oval  shape,  oblique  in  its  direction, 
taking  the  course  of  the  canal  do-«Tiwards  and  forwards,  will  be  felt  protruding 
through  the  external  abdominal  ring,  and  presenting  aU  the  usual  signs  of  a 
hernia.  So  long  as  it  is  confined  to  the  neighboivrhood  of  the  pubes,  it  is  ol 
moderate  size  ;  but  when  once  it  enters  the  scrotum,  where  it  meets  with  less 
resistance,  it  may  gradually  enlarge  until  it  attains  an  enormous  bulk.  The 
testicle,  however,  may  always  be  felt  tolerably  distinctly  at  its  posterior  inferior 
part.  In.  women  this  form  of  hernia  descends  into  the  labium,  but  never 
attains  the  same  magnitude  as  in  men.  When  of  large  size,  these  ruptures 
usually  contain  both  intestine  and  omentum,  most  frequently  a  portion  of  the 
ileum,  though  the  various  other  viscera,  such  as  the  caecum,  bladder,  &c.,  have 
been  found  in  them.  In  the  direct  inguinal  hernia,  the  symptoms  closely 
resemble  those  of  the  oblique,  except  that  the  tumour  is  more  rounded,  and 
usually  not  so  large  ;  the  neck  is  wider,  and  situated  near  the  root  of  the  penis, 
with  the  cord  on  its  outer  side. 

The  different  forms  of  inguinal  hernia  are  not  unfrequently  complicated  with 
various  other  afl'ections  ;  either  with  different  kinds  of  rupture,  or  with  diseases 
of  the  cord  or  testis,  such  as  hydrocele  of  the  cord  or  of  the  tunica  vaginalis, 
or  varicocele.  These  various  comjjlications  necessarily  make  the  diagnosis 
somewhat  more  obscure,  but  with  care  and  practice  it  may  generally  easily  be 
made  out. 

Diagnosis. — The  diagnosis  of  inguinal  hernia  is  usually  readily  efl^ected,  the 
characters  and  position  of  the  tumour  enabling  the  Surgeon  to  determine  its 
true  nature.  In  most  cases  it  is  useless  to  endeavour  to  ascertain  whether  the 
hernia  is  oblique  or  direct ;  all  old  oblique  hernice  having  a  tendency  to  drag 
the  inner  ring  downwards  and  inwards,  approximating  it  and  bringing  it  nearly 
opposite  to  the  outer  one,  shortening  and  destroying  the  obliquity  of  the  canal. 
Hence  the  direction  of  the  neck  and  of  the  axis  of  the  tumour  in  these  cases  so 
nearly  resembles  what  is  met  with  in  the  direct  form  of  hernia,  that  the 
Surgeon  should  not  attempt  to  undertake  an  operation,  more  particularly  the 
division  of  the  stricture,  on  any  imaginary  diagnosis.  Some  forms  of  femoral 
hernia  may  occasionally  be  confounded  mth  the  inguinal ;  the  distinguishing 
points  between  these  two  forms  of  the  disease  will  be  considered  in  the  section 
on  femoral  hernia. 

The  diagnosis  of  inguinal  hernia  from  other  diseases  in  this  vicinity  has  to 
be  considered  imder  the  two  conditions  in  which  the  rupture  is  found, — 1,  in 
the  canal,  and  2,  in  the  scrotum. 

1.  Whilst  still  lying  in  the  canal,  inguinal  hernia  requires  to  be  diagnosed 
from  the  following  conditions,  a.  Abscess,  descending  from  the  interior  of  the 
abdomen  or  pelvis  through  the  canal,  and  passing  out  through  the  abdominal 
ring.  The  diagnosis  may  here  be  effected  by  recognising  the  soft  fluctuating 
feel  of  the  abscess,  which,  though  reducible  on  pressure,  and  descending  on 
coughing  with  a  distinct  impulse,  does  not  present  the  more  solid  characters 
and  the  gurgling  sensation  of  a  hernia.  6.  Encysted  or  Diffused  Hydrocele  of 
the  Cord.  In  the  encysted  hydrocele  there  is  a  smooth  oval  swelling  situated  on 
the  cord,  which  can  be  apparently  reduced,  being  pushed  up  into  the  canal, 
and  descends  again  on  coughing  or  straining  ;  but  it  may  be  distinguished  from 
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hernia  by  being  always  of  the  same  size,  by  not  being  reducible  into  the  cavity 
of  the  abdomen,  by  the  absence  of  all  gurgle,  and  by  its  very  defined  outline. 
In  the  diffused  h7/drocele  of  the  cord,  the  absence  of  distinct  impulse  on  coughing, 
the  impossibility  of  returning  the  swelling  completely  within  the  abdominal 
cavity,  and  of  feeling  the  cord  in  a  free  and  natural  state,  will  prevent  the 
disease  from  being  confounded  with  hernia,    c.  Hematocele  of  the  Cord.  Here 
the  soft  and  fluctuating  nature  of  the  swelling,  the  ecch}Tnosis,  the  impossi- 
bility of  complete  rediiction,  and  the  absence  of  gurgling  vnil  indicate  its  true 
nature,    d.  Fatty  or  other  Tumours  occasionallj'^  form  on  the  cord  ;  but  the  cir- 
cnmscribed  character  and  limited  size  of  these  swellings,  the  absence  of  impulse 
on  coughing,  and  of  reducibility  into  the  cavity  of  the  abdomen,  will  point  out 
that  they  are  not  hernise.    e.  Lodgment  of  the  Testis  in  the  Inguinal  Canal  wiU 
give  rise  to  a  tumonr,  which  closely  resembles  incomplete  inguinal  hernia  :  and 
if  it  should  happen  to  become  inflamed  in  tliis  situation,  the  difficulty  of  the 
diagnosis  from  strangulated  hernia  may  be  very  considerable.    In  the  ordinary 
undescended  testis,  the  absence  of  that  organ  in  the  scrotum  on  the  affected 
side,  the  peculiar  sickening  pain  occasioned  by  the  pressvire  of  the  tumour,  the 
absence  of  gurgling,  and  of  aU  possibility  of  reduction,  wiU  enable  the  diagnosis 
to  be  effected.   /.  Inflamed  Undescended  Testis.    From  this  it  is  not  always  at 
once  easy  to  effect  the  diagnosis  of  incomplete  inguinal  hernia  in  a  state  of 
strangulation,  with  which  indeed  it  may  be  complicated.  This  diagnostic  point 
will  be  more  fully  treated  of  in  speaking  of  congenital  hernia.    In  the  mean- 
while it  may  be  stated  that  the  absence  of  fcisistent  and  continuous  vomiting 
and  constipation,  the  feel  of  the  tumour,  hard  below,  elastic  above,  and  the 
peculiar  pain  when  it  is  compressed,  wiU  enable  the  Surgeon  to  recognise  the 
true  nature  of  the  tumour  as  being  a  retained  and  inflamed  testis. 

2.  When  the  hernia  has  descended  into  the  scrotum,  it  may  be  confounded 
wdth  :  a.  Hydrocele  of  the  Tunica  Vaginalis.    In  this  disease  there  is  an  oval  or 
pyriform  tumour,  usually  translucent,  unchangeable  in  size  or  shape  by  pressure, 
and  having  the  cord  clear  and  distinct  above  it,  with  an  absence  of  impulse  on 
coughing,  or  of  gurgling  in  attempts  at  reduction.     In  cases  of  congenital 
hydrocele  in  cliildren,  in  which  there  is  still  an  opening  commimicating  with 
the  peritoneal  cavity,  the  tumour  may  be  diminished  in  size  by  steady  pressure, 
but  gradually  returns  again,  fluctuates,  and  is  translucent.    In  these  cases  its 
translucency,  and  the  gradual  manner  in  which  the  sac  is  emptied  and  is  refilled, 
so  different  from  the  sudden  slip  up  and  protrusion  of  a  hernia,  enable  the 
Surgeon  to  establish  the  diagnosis.    It  not  imfrequently  happens  that  liemia  is 
complicated  with  hydrocele  of  the  tunica  vaginalis.    In  these  cases  the  two  sepa. 
rate  tumours  can  usually  be  distinguished,  there  being  some  degree  of  con- 
striction, or  of  consolidation,  between  them.    The  hydrocele  wiU  present^  its 
ordinary  characters  of  translucency,  irreducibility,  and  circumscribed  outime. 
and  is  commonly  placed  anterior  to  the  hernia,  which  lies  towards  the  back  oi 
the  scrotum,  and  may  be  distinguished  by  its  reducibility  and  impulse  on 
coughing.    It  sometimes  happens,  as  in  a  case  which  once  fell  rmder  my 
observation,  that  a  hydrocele  of  the  cord  is  associated  with  one  of  tlie  tunica 
vaginalis  and  a  hernia ;  under  such  cii-cumstances,  the  diagnosis  requires  a 
littie  care,  but  may  be  effected  readHy  enough  by  separately  determining  the 
characters  of  the  different  swellings,    h.  Varicocele.    Here  the  diagnosis  may 
be  effected  in  the  way  pointed  out  by  Sir  A.  Cooper.    The  patient  should  be 
placed  in  the  recumbent  position,  and  the  swelling  reduced  ;  the  Surgeon  then 
presses  upon  the  external  ring  with  his  fingers,  taking  care  to  cover  the  whole 
of  it,  and  desires  the  patient  to  stand  up.    If  it  be  a  hernia  the  tumour  cannot 
descend  ;  but  if  it  be  a  varicocele,  it  will  speedily  reappear  ivhiht  Uic  pressure 
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is  being  kept  up,  the  blood  being  conveyed  into  it  tkrough  the  spermatic 
arteries,  c.  Tumo\irs  of  the  Testis.  These  may  be  distingiushed  from  hernia 
by  their  solid  feel,  roimded  shape,  by  the  absence  of  aU  impulse  on  coughing, 
and,  especially,  by  the  cord  being  felt  free  and  clear  above  them,  and  the  inguinal 
canal  imoccupied.  d.  H(E7natocele  of  the  Tunica  Vaginalis.  Here  the  cause  of 
the  swelling,  its .  pyriform  shape,  opacity,  solid  feel,  the  absence  of  impulse  on 
coughing,  and  the  defined  characters  of  the  cord,  will  enable  the  Surgeon  to 
make  the  diagnosis. 

Treatmext. — When  inguinal  hernia  is  reducible,  the  rupture  must  be  kept 
up  by  a  well  made  truss,  the  pad  of  wliich,  of  an  oval  shape,  should  press  not 
only  upon  the  external  ring,  but  upon  the  whole  length  of  the  canal.  It  is  in 
this  form  of  hernia  that  the  various  operations  for  the  radical  cure  are  most 
applicable.  When  it  is  irreducible,  and  of  large  size,  nothing  can  be  done  beyond 
supporting  it  in  a  bag-truss. 

Operation. — When  the  hernia  is  strangulated,  if  the  taxis  properly  employed 
in  the  direction  of  the  canal  have  failed,  the  operation  must  be  performed  in 
following  way.  The  bladder  having  been  emptied  and  the  pubes  shaved, 
the  patient  should  be  brought  to  the  edge  of  the  bed  ;  and  the  Surgeon,  standing 
between  his  legs,  and  having  the  skin  covering  the  external  ring  well  pinched 
up,  divides  the  fold  in  the  usual  way,  by  an  incision  three  inches  in  length, 
commencing  about  an  inch  above  the  external  abdominal  ring.  Should  any 
spouting  vessels,  as  the  supei-ficial  external  pudic,  be  divided  in  this  iucision, 
they  had  better  be  ligatured.  The  Surgeon  then  proceeds  with  the  section 
through  the  subcutaneous  structures  ;  he  will,  in  many  cases,  find  the  superficial 
fascia  considerably  thickened,  particularly  if  the  patient  have  long  worn  a  truss. 
He  divides  this  structure  in  the  Hue  of  the  external  incision,  and  then  exposes 
the  iutercolumnar  fascia,  which  wiU  also  generally  be  foimd  thickened,  and 
incorporated  with  the  superficial  fascia.  In  many  cases,  the  intercolumnar 
fibres  will  be  found  condensed  into  a  thick  and  broad  fillet,  which  limits  the 
further  extension  of  the  ring,  and  produces  an  evident  constriction  upon  the 
neck  of  a  large  inguinal  hernia.  An  opening  should  be  carefully  made  into 
this  fascia,  a  grooved  director  passed  under  the  edge  of  the  ring,  and  this  slit 
up.  In  some  cases,  though  but  very  rarely,  it  wiU  now  be  found  that  the  hernia 
may  be  reduced,  its  strangulation  depending  on  the  constriction  of  the  margins 
of  this  aperture  ;  most  commonly,  however,  the  stricture  is  situated  deeper  than 
this.  The  cremasteric  fascia,  which  is  generally  considerably  thickened,  is  now 
exposed,  when  its  fibres  wiU  be  fotmd  to  form  a  kind  of  reticulated  mesh  over 
the  hernial  tumour.  This  structiire  must  be  carefully  divided  upon  a  director 
when  the  subserous  areolar  tissue,  or  fascia  propria,  will  be  laid  bare.  This 
structure  is  usually  thickened  and  vasciilar,  and  not  unfrequently  the  stricture 
appears  to  be  situated  in  it,  or  in  a  kind  of  condensed  ring  formed  by  the  in- 
corporation of  it  with  the  meshes  of  the  cremaster.  If  it  be  found  after  the 
division  of  these  fasciae,  that  the  stricture  has  been  removed,  and  the  hernia  can 
be  reduced,  it  wonld  of  course  be  unnecessary  to  lay  open  the  sac  ;  and  the 
safety  of  the  patient  wUl  be  considerably  enhanced,  more  particularly  if  the 
operation  be  performed  for  an  old  scrotal  hernia  of  large  size,  by  not  doing 
so.  If,  however,  as  will  happen  in  the  majority  of  instances  in  inguinal 
hernia,  it  be  found  that  the  stricture  is  in  the  neck  of  the  sac  itself,  occa- 
sioned by  a  condensation,  constriction,  and  puckering  of  it,  the  sac  must  be 
carefully  opened  at  its  anterior  part,  the  finger  introduced,  and  the  stricture 
divided  from  within,  by  pressing  the  finger-nail  under  it,  and  cautiously 
sliding  the  hernia-knife  along  this.  It  is  an  established  rule  in  surgery, 
that  this  division  should  be  efl'ected  in  a  direction  immediately  upwards,  so 
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that  it  may  lie  parallel  with  the  epigastric  vessels,  whether  it  he  situaterl 
upon  the  inner  or  outer  side  of  these.  It  is  true  that  if  the  Surgeon  could 
be  sure  that  he  had'  to  do  with  an  oblique  inguinal  hernia,  he  might  safely 
divide  the  stricture  outwards  ;  or,  if  he  were  certam  that  the  protrusion  was 
of  the  direct  kind,  he  might  make  the  section  ijiwards  ;  but,  as  it  commonly 
happens  that  he  cannot  determine  with  absolute  certainty  upon  which  hernia 
he  is  operating,  he  adopts  the  safer  plan  recommended  by  Sir  A.  Cooper  and 
Lawrence,  of  cutting  upwards  from  the  middle  of  the  ring  pai-aUel  to  the  epi- 
gastric vessels. 

The  seat  of  stricture  in  inguinal  hernia  will  thus  be  seen  to  differ  in  different 
cases  ;  and  ia  some  instances  it  exists  in  two  situations.  I  think  it  most  com- 
monly occurs  in  the  neck  of  the  sac,  owing  to  contraction  and  elongation  of 
it,  with  condensation  of  the  subserous  areolar  tissue  lying  immediately  upon  it. 
In  other  cases,  though  much  more  rarely,  it  seems  to  be  formed  by  a  thickening 
of  the  transversalis  fascia  at  the  inner  ring,  but  altogether  outside  the  sac  ; 
occasionally  it  is  met  with  in  some  part  of  the  canal,  at  the  lower  edge  of  the 
internal  oblique,  but  much  more  frequently  at  the  external  abdominal  rmg. 
In  many  cases  there  is  veiy  tight  constriction  in  this  situation,  as  well  as  in 
the  deeper  portions  of  the  canal,  or  at  the  inner  ring  ;  hence,  after  the  division 
of  any  stricture  at  the  external  abdominal  ring,  the  deeper  portions  of  the  canal 
should  always  be  carefully  examined  before  any  attempt  is  made  to  put  the 

hernia  back.  i      j  • 

The  operation  for  an  Incomplete  Inguinal  Hernia  requires  to  be  conducted  m 
the  same  way  as  that  which  has  just  been  described,  except  that  the  incision 
need  not  be  quite  so  long,  and  should  not  extend  beyond  the  external  nng. 
After  this  has  been  laid  open,  and  the  tendon  of  the  external  oblique  sHt  up, 
a  flat  director  must  be  passed  imder  the  lower  edge  of  the  internal  obHque 
and  transversalis  muscles,  which  must  be  carefiiUy  divided ;  should  the  stricture 
not  be  relieved  in  this  way,  and  the  sac  require  to  be  laid  open,  the  deep  section 
must  be  made  in  the  same  way  and  in  the  same  direction  as  has  akeady  been 

In  Inguinal  Hernice,  containing  either  the  Ocecum,  the  Sigmoid  Flexure  of  the 
Colon,  or  the  Urinary  Bladder,  the  protruded  viscera  are  only  partially  covered 
by  peritoneum ;  hence,  in  operating  upon  such  hernise,  when  strangulated, 
care  must  be  taken  that  the  contents  be  not  wounded,  which  is  apt  to  occur  if 
the  Surgeon  divide  the  parts  without  due  caution,  not  suspecting  liimself  to 
have  reached  the  neighboui-hood  of  the  viscus,  but  beUeving  that  he  has  met 
with  a  sac  which  does  not  exist.  As  the  protruded  parts  are  generaUy  adherent 
in  these  cases,  the  Surgeon  must  content  himself  with  leaving  them  unreduced 
after  the  division  of  the  stricture  ;  in  such  circumstances,  it  has  happened 
that  the  protrusion  is  ultimately  drawn  back  into  the  abdomen  by  some  natural 

action  of  the  parts.  ,  t  . 

Operations  for  strangulated  inguinal  hernia  are  requii-ed  dming  a  greater 
range  of  a^es  than  those  for  any  other  kind  of  protrusion.  I  have  operated 
successfully  for  congenital  hernia  in  infants  less  than  six  weeks  old,  and  for 
an  ordinary  oblique  inguinal  hernia  in  one  four  months  of  age  ;  and  the  ope- 
ration has  been  done  on  centenarians.  When  smaU  and  recent,  the  protrusion 
usually  consists  of  intestine  only  ;  when  large,  it  commonly  contams  omentum 
as  well  The  treatment  of  these  contents,  and  the  after-management  ot  the 
case,  must  be  conducted  in  accordance  with  the  rules  laid  ^ovm  at  pages 

456,  vol.  ii.  et  sen.  t    .  i  • 

Hernia  in  the  Tunica  Vaginalis  :  Congenital  HERNiA.-in  tms  case 
the  hernia  descends  inside  the  tunica  vaginalis,  which  constitutes  its  sac.    it  is 
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Fig.  481.— Congenital 
Hernia. 


always  oblique,  and  takes  the  coui'se  of  the  spennatic  cord  ;  most  commonly 
descending  into  the  scrotimi,  but  sometimes  lying  within  the  canal,  out  of  which 
perhaps  the  testis  has  imperfectly  passed.  Tliis  hernia  differs  from  an  ordinary 
oblique  hernia  in  the  absence  of  a  true  peritoneal  sac,  and  in  the  protruded 
parts  lying  in  the  tunica  vaginalis  and  in  contact  with 
the  testicle  (Fig.  481).  The  great  peculiarity  indeed, 
of  this  hernia,  consists  in  its  descending  along  the 
canal  left  open  by  the  descent  of  the  testis.  It  is  well 
kno-mi  that  in  the  foetus  the  testis  originally  lies  below 
the  kidney,  and,  as  it  descends  ia  the  later  months  of 
foetal  life  into  the  inguinal  canal  and  scrotum,  it 
pushes  before  it  a  prolongation  of  the  peritoneum,  ex- 
actly resembling  a  hernial  sac. 

That  prolongation  of  the  peritoneum  which  is 
carried  down  aroimd  the  testis  in  its  descent,  may  be 
divided  into  two  portions,  the  funicular  and  the 
testicular.  The  funicular  is  that  which  corresj)onds  to 
the  cord,  extending  from  the  internal  ring  to  the 
scrotum  ;  the  testicular  is  that  which  becomes  the 
timica  vaginalis.  A  congenital  hernia  occurs  in  consequence  of  the  funicular 
prolongation  not  becoming,  as  in  the  normal  condition,  converted  into  a  fila- 
mentous fibro-ceUular  tissue,  but  remaining  pervious,  and  thus  serving  as  a 
medium  of  communication  between  the  general  cavity  of  the  peritoneum  and 
the  tum'ca  vaginaLis  ;  and  along  the  open  channel  thus  left  the  congenital 
hernia  descends.  The  reason  why  in  many  cases  the  hernia  is  not  truly  con- 
genital, but  occurs  in  after-life,  is  that  the  funicular  portion  is  only  partially 
closed  or  contracted,  and  that,  imder  a  sudden  effort,  the  septum  is  broken 
through,  and  thus  the  gut  faUs  into  the  tunica  vaginalis. 

Hernia  of  the  tunica  vaginalis,  though  usually  called  "  congenital,"  is  rarely 
so  in  reality  ;  the  tendency  is  congenital,  but  the  disease  is  not.  It  not  unfre- 
quently  happens,  it  is  true,  that  these  hernise  show  themselves  early  in  life,  in 
infants  a  few  weeks  or  months  old  :  though  at  these  ages  even  the  funicular  pro- 
longation of  the  peritoneum  maybe  so  completely  occluded,  that  the  hernia  which 
occurs  is  of  an  ordinary  oblique  character.  Not  unfrequently,  however,  the 
hernia  does  not  take  place  untU  a  considerably  later  period  of  life  than  this,  and 
may  suddenly  happen  in  the  adult ;  thus,  Velpeau  relates  instances  in  wMch  it 
occurred  for  the  first  time  between  the  ages  of  eighteen  and  twenty-five.  I  have 
operated  in  a  case  on  a  man  thirty-five  years  of  age,  in  whom  tliis  kind  of 
hernia  occurred  for  the  first  time  when  he  was  twelve  years  old  ;  and  some  years 
ago  in  a  case  at  the  Hospital,  on  a  man  about  fifty,  in  whom,  on  the  most 
careful  inquiry,  it  would  appear  that  the  protrusion  had  not  shown  itself  until 
he  was  about  thirty  years  of  age. 

Symptoms. — The  symptoms  of  hernia  in  the  tunica  vaginalis  closely  resemble 
those  of  the  ordinary  oblique  ;  most  commonly,  however,  if  scrotal,  the  tmnour 
is  much  rounded,  and  the  neck  feels  narrow  and  constricted.  The  testis  also 
carmot  be  felt  distinct  and  separate  from  the  tumour,  but  is  surrounded  by,  and 
as  it  were,  buried  in  the  substance  of  the  hernia,  through  which  it  may  some- 
times be  felt  at  the  lower  and  back  part  of  the  scrotum.  On  inquiiy,  also  it 
will  usually  be  found  either  that  the  hernia  has  existed  in  cliilcUiood,  or  the 
testis  has  descended  later  than  usual. 

When  symptoms  of  strangulated  hernia  occur  in  a  person  in  whom  the  testes 
have  not  descended  into  the  scrotum,  very  great  difficulty  may  be  experienced  in 
effecting  an  exact  diagnosis.    In  such  cases  as  these,  an  oblong  or  rounded 
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tumour,  tense  and  pamfiil,  will  he  found  to  occupy  the  inguinal  canal,  not 
passing  beyond  the  external  ring,  with  some  abdominal  tenderness,  and  possibly 
nausea  and  constipation.  The  question  here  arises  as  to  the  nature  of  this 
tumoiir.  Is  it  simply  an  inflamed  undescended  testis  ;  or  is  it  an  undescended 
testis,  inflamed  or  not,  as  the  case  may  be,  having  a  Imuckle  or  loop  of  strangu- 
lated intestine  lying  behind  it  ?  _ 

When  the  tumour  simply  consists  of  an  inflamed  undescended  testis,  the 
pain  will  be  of  that  peculiar  character  which  is  indicative  of  orchitis,  and  the 
constitutional  symptoms  of  sti-angulation,  however  simulated  for  a  time,  will 
not  be  persistently  present.    The  following  case  is  a  good  illustration  of  this 
condition.    A  man,  aged  about  forty,  said  to  be  labouring  under  strangulated 
hernia,  was  sent  up  from  the  country  for  operation.    On  being  called  to  him,  I 
found  the  house-surgeon  attempting  the  reduction  of  the  tumour  in  the  hot 
bath  ;  but  as  soon  as  I  felt  the  swelling,  I  was  convinced,  from  its  hard,  soUd, 
and  irregular  feel,  that  it  was  not  a  hernia.    On  inquiring  into  the  history  of 
the  case,  it  appeared  that  the  patient  had  for  the  last  two  days  suffered  from 
occasional  vomiting,  and  had  been  constipated  ;  that  the  tumour  in  the  groin 
had  not  appeared  suddenly,  though  it  had  eniarged  with  great  rapidity  ;  that 
it  was  excessively  painful ;  and  that  he  had  always  worn  a  truss  for  a  supposed 
rupture  on  that  side,  until  the  last  few  weeks,  when,  in  consequence  of  the 
insti-ument  breaking,  he  had  discontinued  it.    On  examining  the  groin  care- 
fully, a  tumour  about  as  large  as  the  fist  was  found  in  the  right  inguinal  canal ; 
it  was  tender  to  the  touch,  hard,  and  irregular  at  the  upper  and  outer  part,  but 
somewhat  soft  and  fluctuating  below ;  when  the  finger  was  passed  into  the 
external  ring,  the  outline  of  the  tumour  could  be  very  distinctly  felt  in  the 
canal.    There  was  no  impulse  in  it  on  coughing,  but  some  abdominal  tender- 
ness on  that  side.   'The  right  testis  was  not  in  the  scrotum.    I  ordered  the  man 
to  be  bled,  the  tumour  to  be  leeched,  and  salines  administered :  under  this 
treatment  the  case  did  weU.    When  a  knuckle  of  strangulated  intestine  lies 
behind  and  above  the  testis,  still  retained  above  the  external  ring,  the  symp- 
toms of  strangulation  will  be  violent  and  persistent ;  and  this,  even  though 
the  tumour  present  but  littie  the  feel  or  the  ordinary  character  of  a  hernia.  In 
fact,  in  such  a  case  the  Surgeon  is  guided  by  the  character  of  the  general 
symptoms,  and  not  by  those  of  the  local  tumour.    In  a  case  of  this  kind  to 
which  I  was  caUed,  there  could  be  felt  behind  and  above  an  inflamed  and 
swoUen  testicle,  which  lay  at  the  external  abdominal  ring,  a  small,  hard,  round 
tumour  in  the  upper  portion  of  the  canal.    As  symptoms  of  strangulation  were 
urgent,  this  was  cut  down  upon,  the  anterior  wall  of  the  canal  was  incised,  and 
the  tunica  vaginaHs,  much  distended  with  fluid,  was  laid  open,  when  a  smaU 
knuckle  of  intestine  was  found  lying  at  its  upper  part,  very  tightly  constadcted 
by  the  inner  ring.    But  in  other  cases  the  diagnosis  is  not  so  easy  ;  the  whole 
tumour  lying  in  the  canal  feels  smooth,  elastic,  a.nd  imiform,  so  that  no  manual 
examination  can  enable  the  Surgeon  to  say  with  certainty  whether  the  tumour 
is  an  inflamed  testis  surrounded  by  fluid  in  a  distended  tunica  vaginaUs,  or 
whether  there  is  a  loop  of  intestine  lying  above  an  imdescended  testis.  In 
such  cases  as  these,  however,  the  Surgeon  is  guided  in  the  course  he  should 
adopt  by  the  symptoms.    If  these  indicate  strangulation  of  mtestuie,  and 
persist  after  a  reasonable  time  has  been  consumed  in  the  application  of  leeches 
and  the  administration  of  purgatives,  he  should,  without  further  delay,  cut 
down  on  the  tiimour  and  examine  its  composition.    If  it  be  herniary  m  pai-t, 
the  internal  ring  wiU  require  division,  the  intestine  must  be  reduced,  and  tlic 
testis  put  back  in  the  canal.  i    <  •  r 

Treatment.— The  treatment  of  congenital  hernia  consists  in  the  reduction  oi 
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the  tvimour,  and  the  applicatiou  of  a  proper  truss,  the  pad  of  which  should 
compress  the  whole  length  of  the  inguinal  canal.  In  some  cases  in  children,  a 
radical  ciu-e  may  be  effected  in  this  way  ;  but,  in  order  to  accomplish  this 
desirable  residt,  the  truss  must  be  worn  for  at  least  a  couple  of  years.  The 
application  of  a  truss  with  an  aii'-pad  will  iir  many  instances  be  found  especially 
useful,  more  particulai-ly  in  chikben,  in  whom  it  applies  itseK  with  greater 
exactness  than  an  ordinary  incompressible  one. 

When  strangulated,  congenital  hernia  does  not  commonly  admit  of  reduc- 
tion, and  thus  necessarily  renders  an  operation  imperative.  This  procedure  is 
more  commonly  required  for  this  kind  of  hernia  in  adults  than  in  infants.  The 
operation  is  the  same  as  that  for  oblique  inguinal  hernia,  but  the  parts  con- 
cerned are  usually  thinner,  the  tunica  vaginaKs  serving  for  a  sac  ;  hence  more 
caution  than  usual  is  required  in  these  cases.  The  sac  commonly  contains  a 
lai'ge  quantity  of  clear  or  dark-coloured  fluid  ;  there  being,  in  fact,  a  hydrocele 
conjoined  with,  the  hernia.  The  stricture  will,  I  believe,  always  be  found  in 
the  neck  of  the  sac,  which  appears  to  be  condensed,  elongated,  and  narrowed  ; 
hence  it  is  useless  in  these  cases  to  endeavour  to '  relieve  the  strangulation, 
without  laying  open  the  sac,  and  dividing  its  neck  from  within.  As  the  con- 
genital hernia  is  always  external  to  the  epigastric  vessels,  the  section  of  the 
stricture  may  be  done  with  perfect  safety  in  a  direction  upwards  and  outwards  ; 
though,  if  the  Surgeon  shordd  have  any  doubt  as  to  the  exact  nature  of  the 
case,  it  will  be  better  to  divide  the  stricture  directly  iipwards.  The  reduction 
of  the  contents  of  the  hernia  will  often  be  prevented  by  adhesions  in  the  neck 
of  the  sac,  or  between  them  and  the  testis.  I  have  found  both  the  gut  and 
omentum  closely  incorporated  with  this  organ,  and  requiring  some  nice  dissec- 
tion to  separate  them.  In  operating  upon  infants  of  a  very  tender  age,  much 
caution  will  necessarily  be  reqrdred,  on  account  of  the  tenuity  of  the  coverings, 
their  tension,  and  the  small  size  of  the  apertures.  The  testis,  as  well  as  the 
spermatic  cord,  the  veins  of  which  are  excessively  turgid,  will  usually  be  found 
much  congested,  and  of  a  black  or  bluish-black  colour. 

A  species  of  congenital  hernia  has  been  met  with  in  the  female,  especially  in 
children,  in  which  the  protrusion  takes  place  into  the  canal  of  Nuck,  which 
invests  the  round  ligament.  In  one  instance  I  have  seen  a  double  inguinal 
hernia  in  a  girl  of  five  years  old.  It  is  of  extremely  rare  occurrence,  and 
requires  the  same  treatment  as  the  corresponding  disease  in  the  male. 

Encysted  Hernia  op  the  Tunica  Vaginalis,  or  Infantile  Hernia,  as  it 
has  been  somewhat  absurdly  termed,  occurs  in  those 
cases  in  which  the  funicular  portion  of  the  tunica 
vaginalis  is  partly  obstructed  by  a  septum,  or  by  being 
converted  into  filamentous  tissue,  but  in  such  a  way  as 
to  leave  a  pouch  above,  which  is  protruded  down 
behind  or  into  the  tunica  vaginalis,  so  that  it  lies 
behind  this  cavity  (Fig.  482).  There  are  no  characters 
by  which  the  encysted  can  be  distinguished  from  the 
ordinary  congenital  hernia.  If  it  should  become  stran- 
gulated, it  must  be  borne  in  mind  that  during  the 
operation  the  tunica  vaginalis  will  first  be  opened ; 
no  hernia  will  be  seen  here,  but  the  tumour  lies 
behind  this  sac,  and  requires  to  be  dissected  into 
through  the  double  serous  layer  of  which  it  is  com- 
posed. The  stricture  will  probably  be  in  the  neck,  and 
in  the  usual  way. 


Fig.  482.— Infantile  Hernia. 

requires  to  be  divided 
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FEMOEAL  HERNIA. 
By  Femoral  Hernia  is  usuaUy  meant  a  protrusion  that  escapes  imder  Pou- 
part's  ligament,  and  enters  the  sheath  of  the  vessels  internally  to  the  femoral 
vein  This  hernia  passes  down  into  the  innermost  compartment  of  the  sheath, 
which  is  occupied  by  fat  and  lymphatics,  and  usuaUy  contains  a  gland  or  two. 
It  passes  fii-st  of  all  thi-ough  the  crural  ring,  where  it  has  Gimhemat's-Ugament 
to  its  inner  side  ;  the  septum  which  separates  the  femoral  vein  from  the  inner 
compartment  of  the  sheath  of  the  vessels,  to  its  outer  aspect ;  Poupart's  liga- 
ment in  front ;  and  the  hone  behind  (Fig.  483).    After  passing  through  the 


Fig.  484.  ■ 


-Femoral  Hernia  turning 
upwards. 


n  -n         1  v^{r^  ■  ^  Tunemiost  Compartment  of  the  Sheath  of  the 
Pi,.  483.-1.  ^emoral^^^^^^^^^^  Lp.ena  Vein.  _ 

crural  ring,  it  enters  the  crural  canal,  which  extends  for  ^l^-*  ^  ^^^^^^^ 
half  down  the  tMgh  on  the  pectineus  muscle,  and  xs  covered  ^J^he  Jia^^^^^^^^^^ 
longation  of  the  fascia  lata.   As  it  approaches  the  lower  ™  f 
opening  where  the  canal  terminates,  it  passes  under  the  f^^^^^^^'^^P^  ^^t 
fa'cialtta,  and  out  upon  the  tl^g^^  ^^^g^  J^-,^^^^™  J^^^^^^^^^ 
expands,  becomes  rounded,  and  has  often  a  tendency  to  turn  upwards  over 
Poup5s  ligament  (Fig.  484),  lying  in  this  way  upon  the  iliac  region,  and 
fomeSlL  eL  ascending  to  som'e  distance  upon  the  anterior  ^^o^^f  ^.^ 
In  the  descent  of  the  hernia  tlirough  this  coxuse,  it  fii-st  <;^^f  P^^/^;^;^"^^^^^ 
the  peritoneal  sac,  and  then  receives  an  mvestment  of  the  subserous  areolar 
ttsr  It  next  c'omes  into  relation  with  the  .W^^^^^^  den^e 

areolar  tissue  containing  fat  and  lymphatics,  occupymg  the  cruial  i-mg.  iliis 
S  im^f  en  becomes  incorporated  and  matted  with  the  contiguous  portion  of 
he  Lath  thus  constituting  the /a.cm  p-opria  of  this  heniia,  which  is  om- 
WytM;kened,laininated:and  of  an  ^V-^^^^^:^^ 

iz^^i^^r^;^^  1^  cit  t 

epigastric  ^^^7^.-1^-^^^^*°/  %^^^^^^^  above  it.  The 

male,  or  round  ligament  m  the  lemaie,  aimubu  j     ;,,tprim\  iliac, 

obturator  artery,  when  arising  in  the  norma^  manner  ir  m        ^  ^^^^^^^^^ 
does  not  come  into  relation  with  the  neck  of  the  J^^^^"^^^^^^^^^ 
origin,  as  it  not  unfrequently  does,  from  the  external  i  lac       -mm  n  fenu.  _ 
or  the  epigastric,  it  may  have  important  relations  to  this  pait  oi 
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Pig.  485.— 1.  Femoral  Hernia ;  2,  Femoral  Vein  ;  3,  Femoral 
Artery,  giving  off,  4,  Common  Trunk  of  Epigastric  and 
Obturator  Arteries,  and  5,  Epigastric  Artery ;  6,  Spermatic 
Cord. 


Most  commonly,  in  these  circnmstances,  it  passes  to  the  iliac  or  outer  side 
of  the  neck,  but  occasionally  it  winds  round  its  inner  or  pubic  side,  coming 
into  rather  close  relation  with  it ;  and  then,  as  mil  immediately  be  mentioned, 
it  may  be  in  considerable  danger  during  the  operation.  The  combination, 
however,  of  this  particular 
variety  of  the  obturator 
artery  and  femoral  hernia, 
is  a  very  xmcommon  occur- 
rence ;  because,  in  the  first 
place,  this  internal  dis- 
tribution of  the  artery  is 
rare ;  and  when  it  does 
occur,  as  it  passes  directly 
over  that  portion  of  the 
crural  ring  through  which 
the  sac  would  protrude, 
it  necessarily  strengthens 
this,  and  so  diminishes  the 
chance  of  rupture. 

Contents. — The  contents 
of  a  femoral  hernia  are 
usually  intestinal,  and 
most  commonly  consist  of 
a  portion  of  the  ileum. 
Occasionally  omentum  is 
contained  within  the  sac, 
but  seldom  in  large  quan- 
tity. I  have,  however,  several  times  had  occasion  to  operate  in  cases  of  old 
femoral  hernia,  in  which  it  became  necessary  to  remove  large  portions  of 
adherent  omentimi ;  in  one,  ten  and  a  half  ounces,  and  in  the  other,  aboiit 
seven.  In.  each  case  there  was  a  small  knuckle  of  intestine  strangulated 
behind  the  omentmn.  The  ovaries,  Fallopian  tubes,  &c.,  have  been  known  to 
be  strangulated  in  tliis  variety  of  hernia. 

Symptoms. — The  symptoms  of  femoral  hernia  are  usually  well  marked.  They 
consist  of  a  tolerably  firm,  tense,  and  unyielding  tumour,  of  a  rounded  shape, 
situated  in  the  groin,  to  the  inner  side  of  the  femoral  vessels,  and  to  the  outer 
side  of  the  spine  of  the  pubes,  having  its  neck  under  Poupart's  ligament 
though,  as  it  increases  in  size,  its  base  may  be  turned  above  this  structm-e  • 
sometimes,  though  rarely,  it  passes  downwards  upon  the  thigh.    Its  size  varies 
considerably  ;  most  commonly  it  is  not  larger  than  a  walnut  or  a  pigeon's  egg 
and  then  is  deeply  seated  in  the  angle  between  the  body  of  the  pubes  and  the 
femoral  vessels  ;  but  occasionally  it  may  attain  a  considerable  bulk,  as  large  as 
the  fist  or  a  French  roU.    When  large,  this  hernia  usually  rises  up  above 
Poupart's  ligament,  and  extends  outwards  in  a  direction  parallel  to  it  so  that 
it  assumes  an  elongated  shape  ;  it  is  then  usually  somewhat  doughy  and  soft 
even  when  strangulated ;  very  different  from  the  excessively  tense  feel  that  it 
has  when  small. 

In  some  rare  cases  the  femoral  hernia  has  been  found  lying  external  to  the 
vessels,  the  mouth  of  the  sac  being  between  them  and  the  iliac  spine.  In 
these  circumstances  strangulation  cannot  well  occur,  inasmuch  as  the  mouth 
wiU  be  the  widest  part  of  the  sac  ;  but,  as  Hesselbach  has  observed,  if  the 
fascia  iliaca  be  torn  by  the  pressure  of  the  tumour,  the  rupture  may  be  strangled 
in  the  aperture  thus  fonned.    Should  an  operation  ever  be  required  under  such 
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circumstances,  it  must  be  borne  in  mind  that  the  circumflex  ilii  aitery  may  he 

in  some  danger.  , 

Diagnosis.-The  diagnosis  of  femoral  hernia  is  not  always  easy.   When  the 
hernia  is  large,  and  more  particularly  when  it  rises  up  above  Pouparts  hga- 
ment  which  some  hernicE,  even  of  very  moderate  size,  are  apt  to  do,  it  might 
at  first  be  mistaken  for  an  inguinal  rupture.    The  diagnosis,  however,  may 
usuaUy  be  effected  by  ascertaining  the  relation  that  the  neck  of  the  sac  has  to 
Poupart's  Hgament,  the  ingiunal  hernia  being  situated  above,  the  femoral  below 
tills  cord.    When,  however,  a  smaU  femoral  hernia  in  a  fat  man  rises  upwards, 
so  as  to  overUe  Poupart's  ligament,  it  resembles  very  closely  an  incomplete 
inguinal  hernia  ;  but  its  characters  may  be  determined  by  the  passage  of  the 
fint^er  up  the  inguinal  canal,  which  will  be  foimd  to  be  free,  and  the  hernia 
can  only  be  felt  through  its  posterior  and  inferior  wall.    In  the  female  the 
finger  cannot  be  passed  up  the  canal,  but  the  inguinal  hernia  wiU  descend  into 
the  labium,  and  may  thus  be  recognised  from  the  femoral,  which  lies  in  the 
upper  and  inner  part  of  the  thigh.    In  both  cases  the  relations  of  the  neck  of 
the  sac  to  the  spinous  process  of  the  pubes,  which  can  always  be  felt  m  the 
fattest  subjects,  are  most  important  m  a  diagnostic  point  of  view.    In  femoral 
hernia  the  spine  is  to  the  inner,  in  inguinal  hernia  to  the  outer  side  of  the 
protrusion  ;  and,  should  a  patient  happen  to  be  the  subject  of  both  mgmnaland 
femoral  herniee  on  the  same  side,  the  spine  would  be  felt  between  the  two. 
After  reducing  a  femoral  hernia,  the  finger  also  can  usually  be  pushed  into  the 
inferior  aperture  of  the  crural  canal,  when  the  situation  and  sharp  outline  of 
the  falciform  process  will  determine  the  natiu-e  of  the  opening  through  which 
the  protrusion  has  occurred.  i  ,      .  4. 

The  diseases  occurring  in  the  groin,  with  which  femoral  henna  may  most 
readily  be  confounded,  are— 1.  Enlarged  lymphatic  glands  m  this  situation. 
From  these  it  may  be  distinguished  by  the  absence  of  impulse  m  the  glandular 
tumour  and  by  the  simultaneous  enlargement  of  several  glands.    A  smaU 
strangulated  hernia  may,  however,  co-exist  with  these  ;  being  subjacent  to,  and 
covered  in  by  them.    When  this  is  the  case,  and  the  local  signs  of  herma  are 
obscure,  whilst  the  symptoms  of  strangulation  continue,  an  incision  should  be 
made  into  the  part,  and  the  dissection  carefully  carried  through  and  underneath 
the  glands,  with  the  view  of  determining  whether  the  herma  exist  or  not    2.  A 
small  fatty  growth  has  been  met  with  in  the  crural  canal,  simulatmg  closely  a 
hernia     The  want  of  impulse  on  coughing,  together  with  its  limited  and 
dou-hy  character,  and  the  absence  of  circumscription  in  the  tumour,  ^vlll 
enable  the  Surgeon  to  distinguish  it  from  hernia.    3.  Psoas  abscess  not  unfre- 
quently  points  very  nearly  in  the  situation  of  femoral  hernia  :  from  _  this  t 
may  however,  be  distinguished  by  its  fluctuatmg  feel,  soft  yet  semi-e  astic 
character,  and  by  the  general  history  of  the  case.    The  impulse  on  coughing 
which  is  very  distinct  in  the  abscess,  is  commonly  more  forcible  and  direct 
than  that  of  a  hei-nia  ;  and  although  the  purulent  collection  may  ^^^J 
be  squeezed  back  into  the  abdomen  when  the  patient  lies  down,  yet  it  returns 
without  a  gurgle,  and  without  that  distinct  sHp  which  accompanies  he  reduc- 
tion of  a  hernia.'  4.  Vari.  of  the  saphena  m  some  f^^l  f^^l^^^e 
founded  with  hernia.    It  may,  however,  be  distmguished  from  this  by  the 
impiUse  in  it  being  less  distinct,  and  by  the  enlargement  of  the  lower  part  of 
the  vein  being  marked  in  the  varix,  but  not  existing  m  the  rupture. 

Flmoral  hfmia  most  commonly  occurs  in  women,  and  very  seldom  under 
the  age  of  twenty  ;  diftering  in  both  these  respects  from  he  inguinal  rnptmc 
Sir  A.  Cooper  states  that  he  had  only  seen  three  cases 
very  seldom  becomes  strangulated  at  an  early  period  oi  We, 
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existing.  I  have  had  a  gii-l  of  nineteen  under  my  care  with  femoral  hernia,  in 
whom  strangulation  had  ah-eady  occurred  on  four  occasions ;  reduction,  how- 
ever, ha\'ing  been  happily  effected  each  time. 

Treatment. — The  treatment  of  femoral  hernia,  when  it  is  reducible,  must  be 
conducted  in  the  ordinaiy  way  by  the  application  of  a  proper  truss.  A  cure, 
however,  is  never,  I  beheve,  effected  by  the  pressure  of  a  pad,  as  sometimes 
happens  in  ingiiinal  hernia  ;  owing  probably  to  the  rigidity  and  incompressi- 
bUity  of  the  tendinous  and  aponeiu-otic  structures  through  which  this  rupture 
protrudes.  It  is  often  difficult  to  keep  this  form  of  hernia  up  by  means  of  a 
truss.  The  best  instrument  for  this  purpose  is  the  mocmain  truss,  which  I 
have  foimd  to  succeed  when  all  others  have  failed.  When  the  hernia  is  irre- 
ducible. It  should  be  supported  by  means  of  a  truss  with  a  concave  pad. 

When  a  femoral  niptm-e  is  strangulated,  reduction  should  be  effected '  either 
by  taxis  or  by  operation  as  speedHy  as  possible,  gangrene  more  rapidly  ensuing 
m  this  than  m  any  other  form  of  hernia.  In  attempting  the  taxis,  the  structures 
in  the  grom  should  be  weU  relaxed  by  bending  the  body  forwards  and  flexing  the 
thigh  upon  the  abdomen  ;  if  it  do  not  succeed  with  the  assistance  of  the  means 
recommended  at  page  448,  vol.  ii.,  the  operation  should  be  proceeded  with  at 
once.  ^  The  operation  for  strangulated  femoral  hernia  may  be  imdertaken  earlier 
and  with  a  better  prospect  of  success  than  that  for  any  other  form  of  rupture  ; 
this  is  owing  to  the  stricture  being  so  commonly  seated  outside  the  sac,  that 
the  operation  usuaUy  admits  of  being  completed  without  implicating  the  peri- 
toneum.   The  advantage  of  this  mode  of  procediu-e  in  femoral  hernia  has 
been  fiiUy  pointed  out  by  A.  Key,  Luke,  and  Gay,  and  is  now  pretty 
generally  recognised  and  practised.    Gay,  more  particularly,  has  pointed  out 
that  the  stricture  may  commonly  be  divided  without  opening  the  sac,  by 
making  a  very  Hmited  incision  on  the  inner  side  of  the  neck  of  the  tumour ; 
and  he  justly  observes  that  the  operation  undertaken  in  this  manner  is  little 
more  than  the  taxis  with  the  addition  of  a  superficial  incision. 

The  stricture  in  femoral  hernia  is  often  found  to  be  occasioned  by  the  pres- 
sure of  the  crural  arch.  Lawrence  states  that  it  may  be  most  effectuaUy 
reheved  by  dividing  the  thin  posterior  border  of  this  arch  near  the  pubes. 
Other  Surgeons  recommend  that  the  sharp  edge  of  Gimbernat's  Hgament  should 
be  divided  ;  and  others  again  that  the  division  should  be  made  at  the  jimction 
of  Gimbernat's  and  Poupart's  ligaments,  through  those  Ugamentous  bands 
which  go  by  the  name  of  Key's  or  the  iHo-femoral  Hgament,  or  at  the  inner 
edge  of  the  falciform  process ;  and,  indeed,  it  is  in  tliis  situation  that  both 
Lawrence  and  Hey  direct  the  incision  to  be  made.  In  operating  for  femoral 
hernia,  I  have  certainly  most  frequently  found  the  stricture  stUl  to  continue 
after  the  division  of  these  ligamentous  structures,  and  to  be  occasioned  by 
fibrous  bands,  often  very  distinct,  narrow,  and  glistening,  lying  across  the 
neck  of  the  sac  in  the  fascia  propria  of  the  hernia ;  and  I  agree  with  the 
opinion  expressed  by  Sir  A.  Cooper,  that  the  neck  of  the  sheath  is  the  common 
seat  of  strangulation  in  femoral  hernia ;  these  transverse  fibres,  which  some- 
tunes  appear  to  be  partiaUy  reticulated,  consisting  probably  of  a  condensation 
of  the  tendinous  fibres  that  are  normally  found  in  the  sheath  of  the  vessels.  In 
order  to  expose  them,  it  is  commonly  necessarj-  to  draw  the  neck  of  the  sac 
well  down,  when  they  wiU  be  seen  deeply  to  indent  and  constrict  it. 

The  operation  without  opening  the  sac  may  most  conveniently  be  performed 
when  the  tumour  is  smaU,  by  makmg  an  incision  along  the  inner  side  of  its 
neck,  and  then  dissecting  through  the  superficial  structures  until  the  fascia 
propria  is  exposed  and  carefully  opened,  and  the  sac  exposed.  The  point  of 
the  finger  should  then  be  carried  to  the  lower  side  of  this,  well  under  the 
VOL.  n.  J  , 
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fascia  propria.    The  finger-nail  or  a  flat  director  may  then  be  insinuated  under 
the  sharp  edge  of  Gimbernat's  ligament ;  which,  at  the  point  of  junction  with 
Poupart's,  may  be  divdded  upwards  and  inwards  to  the  extent  of  a  line  or  two 
by  rneans  of  a  hernia-knife.    By  this  incision,  not  only  is  the  edge  of  Gimber- 
nat's and  Poupart's  ligament  divided,  but  also  the  condensed  and  compressed 
fascia  propria  lying  between  the  sac  and  the  inner  side  of  the  crural  arch.  The 
reduction  may  now  be  attempted,  and  often  eftected  ;  should  any  obstacle 
exist  the  neck  of  the  sac  must  be  well  drawn  down  and  exposed,  and  any 
transverse  bands  situated  upon  it  dissected  tkrough  with  the  scalpel  and 
forceps,  or  divided  on  a  director.    These  bands  lie  in  the  fascia  propria  ;  and 
when  they  are  foimd  it  is  usuaUy  owing  to  the  Surgeon  not  having  closed  the 
neck  of  the  sac  sufficiently  before  passing  his  naU  or  director  under  the 
sti'icture.    It  is  owing  to  the  incision  being  confined  to  the  constrictions  occa- 
sioned by  the  cnu-al  arch  only,  not  including,  as  it  ought  to  do,  the  subjacent 
condensed  fascia  propria  ;  a  point  of  very  great  practical  importance.  Some- 
times this  condensed  and  constricting  portion  of  the  fascia  propria  is  so  closely 
incorporated  with  the  neck  of  the  sac,  that  it  cannot  be  divided  without  open- 
ino-  the  latter.    The  operation  performed  in  this  way,  Avithout  opening  the 
sac,  is  certainly  a  very  simple  procedure,  and  adds  Httle  to  the  danger  of  the 
patient. 

If  it  be  thought  desirable  to  oi^en  the  sac,  or  if  it  be  necessary  to  do  so  m 
consequence  of  its  incorporation  with  the  fascia  propria,  the  operation  must 
be  performed  in  a  different  manner,  the  parts  reciuirmg  to  be  rather  fuUy 
exposed  ;  and  indeed,  if  the  tumour  be  of  any  considerable  magmtude,  even 
though  the  sac  be  not  opened,  it  will  be  better  to  expose  the  part  somewhat 
more  freely  in  the  way  to  be  described.  An  incision  should  be  made  parallel 
to  Poupart's  ligament,  by  pinching  up  the  sldn,  and  then  a  transverse  cut  from 
the  centre  of  this  carried  over  the  timiour  so  as  to  present  the  following 

shape  1      :  the  dissection  must  then  be  carried  through  the  superficial 

fascia  when  the  septum  crurale  or  fascia  propria  ^dll  be  exposed  ;  in  soine 
cases  especially  if  the  hernia  be  a  large  one,  this  is  thin,  and  veqmxes  to  be 
carefuUv  slit  up  on  a  director.    In  many  instances,  however,  it  is  so  dense, 
laminated,  and  changed  in  structure,  as  scarcely  to  be  recognised  for  what  it  is. 
It  not  unfrequently  happens  that,  after  the  superficial  fascia  has  been  divided 
an  oval,  smooth,  and  fii-m  body  is  exposed,  which  at  first  looks  like  the  hermal 
sac  or  a  limip  of  omentum  ;  tHs  is  in  reality  the  fascia  propria,  thickened 
by' the  long  continued  pressure  of  the  truss,  and  congested  perhaps  by  the 
attempts  at  reduction  ;  and  in  the  midst  of  it,  the  sac  A^aU  at  last  be  found, 
after  the  dissection  has  been  carried  thi-ough  several  layers  of  this  tissue.  In 
it  cysts  containing  bloody  serum  may  occasionally  be  found,  and  then  the 
difficulty  in  the  recognition  of  the  structures  is  greatly  mcreased.  Though 
the  mobility  of  this  mass,  the  facility  of  tracing  its  neck,  and  the  romidness  of 
its  general  outline,  often  cause  it  to  be  mistaken  for  sac  or  omentum,  it  may  be 
distinguished  from  the  fii'st  by  the  absence  of  the  characteristic  vessels  upon 
its  surface,  and  from  the  second  by  its  more  rounded,  solid  feel,  and  uniform 
appearance.    When  the  sac  has  been  reached,  it  must  be  very  carefully  opened 
there  bein-  usually  very  Httle  if  any  fluid  between  it  audits  contents  ;  the 
finir-naH         then  be'passed  under  tiie  sharp  edge  of  the  strictiire  wind, 
shoiild  be  divided  in  a  direction  upwards  and  inwards.    The  reason  why  tlu 
line  of  incision  is  universally  chosen  by  Surgeons  in  this  coimtry  at  the  pieseiit 
day,  is,  that  it  is  the  only  direction  in  which  the  stricture  can  be  dnariert 
Avithout  risk  of  inflicting  serious  injury  upon  neighbouring  parts.  II  the  secuon 
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be  made  outwards,  the  femoral  vein  ^vill  be  in  danger  ;  if  upwards  and  out- 
wards, the  epigastric  artery  ;  if  directly  upwards,  the  spermatic  cord  :  hence 
the  only  direction  is  either  inwards,  or  upwards  and  inwards.    If  the  cut  be 
made  inwards,  the  sharp  edge  of  Gimbernat's  ligament  alone  wiR  be  divided, 
and  the  crural  arch  not  sufficiently  liberated.    But  if  the  division  be  made  up- 
wards and  inwards,  the  ilio-femoral  ligament  will  be  divided,  and  thus  the 
tension  of  the  whole  of  the  arch  lessened  ;  the  only  danger  that  can  occur  from 
the  division  of  the  stricture  in  this  direction  is  the  very  remote  one  of  the 
division  of  the  obturator  artery,  when  it  takes  the  anomalous  course  round  the 
inside  of  the  neck  of  the  sac.    Guthrie  states  that  he  has  known  some  of  the 
best  Surgeons  m  London  lose  patients  by  haemorrhage  after  the  operation  for 
femoral  hernia.    This  accident,  however,  must  be  of  extremely  rare  occurrence, 
and  might  m  a  great  measm-e  be  guarded  against  by  slightly  blunting  the  edge 
of  the  herma-knife  before  dividing  the  stricture,  so  that  the  tense  fibrous  bands 
constituting  the  constriction  would  yield,  while  the  artery  would  probably 
escape,  bemg  pushed  before  the  blunted  edge.    I  have,  however,  more  than 
once  seen  blood  well  up  rather  freely  on  the  division  of  the  sti-icture  ;  but 
It  has  ceased  spontaneously,  and  I  have  never  known  it  to  give  any  trouble. 
If  the  division  of  the  stricture  be  limited  to  a  line  or  two,  there  wiU  be 
but  little  danger  of  wounding  the  vessel,  even  when  it  takes  the  abnormal 
course. 

It  vnll  generaUy  be  found  that  the  intestine  contained  in  the  sac  of  a 
femoral  herma  is  dark-coloured  and  tightly  nipped  ;  it  requires  to  be  treated 
he^r  principles  that  guide  us  in  the  management  of 

UMBILICAL  HEENIA. 

Bj  Umbilical  Hernia  or  Exomphalus  is  meant  a  protrusion  through  the 
umbilical  aperture.    It  occurs  either  in  children  or  in  adults 

UmUlical  Hernia  in  Children  is  sometimes  congenital  ;  and,  when  so  it 
has  happened  that  the  protnision  has  been  included  in,  and  accidentluy 
strangulated  by,  the  ligature  applied  to  the  umbilical  cord.    More  frequently 
however,  It  occurs  shortly  after  birth,  in  consequence  of  the  child  straining  or 
ciymg.    In  these  cases  it  is  readily  recognised  by  a  smooth,  rounded,  and  tense 
tumour  starting  forwards  at  the  umbiHcus,  readily  reducible  on  pressure 
_  ThQ  Treatment  should  consist  in  keeping  the  tumour  reduced  by  the  applica- 
tion of  an  elastic  India-rubber  belt,  with  an  air-pad  that  presses  firmly  upon 
the  aperture  ;  or,  should  such  a  contrivance  as  this  not  be  at  hand  the  reduc 
tion  may  readily  enough  be  effected  by  applying  over  the  aperture  a  piece  of 
soap-plaster  spread  on  amadou,  upon  which  a  well  padded  sHce  of  cork  may  be 
tightly  strapped.    It  most  commonly  happens  that,  after  pressure  has  in  this 
way  been  kept  up  for  some  months,  a  radical  cure  results. 

UmUlical  Hei-nia  in  Adults  most  frequently  occurs  "in  women  especially 
those  who  have  borne  many  children,  or  who  are  loaded  with  internal  fat  It 
l^^u""  "i"?"'  f "^'^^^^  ^  tendency  to  this  disease  is  often  established  in 
childhood  but  does  not  become  developed  until  the  abdominal  muscles  have 
been  weakened  and  the  umbilical  aperture  relaxed  by  the  pressure  of  the 
gravid  uterus. 

Umbilical  rupture  generally  attains  a  considerable  bulk,  and  often  acquires 
an  enormous  size  ;  when  large,  it  is  commonly  irregular  or  semilunar  in  sliape 
sometimes  appeanng  to  be  composed  of  several  distinct  tumours    It  is  usuixllv 
partly  doughy  and  partly  tympanitic  to  the  feel,  has  a  distinct  impulse  on 
coughing,  and  is  readHy  reducible  ;  not  unfrequently  it  happens,  however  that 
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a  portion  of  the  ruptui-e  continues  irreducible,  o^ving  to  the  existence  of 
adherent  omentmn.    The  coverings  of  an  .unhilical  rupture  are  ex- 
tremely thin,  consisting  n.erely  of  the  perxtonemn,  a  layer  of  conden  ed  fa^^ 
which  is  often  perforated  at  several  points  hy  circular  openings  through  which 
the  hernia  protrudes,  and  the  integuments  containing  the  umbihcal  cicatrix, 
which  is  expanded  over  the  part.    The  sac  generally  contains  both  mtestme 
and  omentum,  but  the  stomach  and  other  viscera  have  been  included  in  it ; 
and  Murray  has  recorded  a  case  in  which  the  gravid  uterus,  at  the  eighth 
month  of  pregnancy,  formed  the  contents  of  an  umbilical  hernia. 

Treatment— The  treatment  consists,  if  the  hernia  be  reducible,  m  weanng  a 
properly  constructed  trass  ;  if  irreducible,  in  applying  a  hoUow  cup-shaped 
pad  supported  by  a  bandage  over  the  part.    It  not  imfrequently  happens  that 
L  consequence  of  an  indigestible  or  flatulent  meal,  an  ii-reducible  umbihcal 
rupture  in  old  persons  becomes  obstructed,  the  symptoms  consistmg  of  tension 
of  the  protrusion,  with  nausea  and  constipation.    In  these  cases,  much  dis- 
crimination will  be  required  to  avoid  confounding  this  passive  condition  ot  the 
tumour  with  acute  strangulation  of  it.    This  may  be  done  by  attention  to  the 
rules  laid  down  (p.  446,  vol.  ii.).  By  leeching,  fomentations,  calomel  and  opium 
and  enemata,  relief  may  usuaUy  be  afforded.    Should,  however,  the  bowels  not 
speedily  act,  and  stercoraceous  vomiting  come  on,  the  tumour  contmmng 
irreducible,  it  wiU  be  better  to  cut  down  upon  it,  and  treat  it  as  a  strangu- 
lated hernia,  dividing  adhesions,  and  reducing  the  swelling for,  il  it  be 
left  obstructed  and  unreduced,  the  whole  tumour  may  run  into  a  state  of 
gangrenous  inflammation,  and  then  operative  interference  wiU  be  of  httle 
use     In  such  circumstances  death  usuaUy  i^siUts ;  but  I  have  known  the 
patient  to  survive  the  gangrene,  the  whole  of  a  coil  of  intestine,  the  sac,  and 
much  mesentery  and  omentum  sloughing  away,  and  an  incxu-able  artificial  anus 

""'whTn'an  umbilical  hernia  becomes  strangulated,  as  often  happens  in  old 
irreducible  tumours  of  this  description,  the  symptoms  f^'^/^*  .J^^^^^J'^^ 
acute  at  first ;  but  no  time  should  be  lost  in  effecting  reduction,  if  PO^^^ble  ^ 
the  taxis,  as  they  speedily  assume  an  active  and  urgent  character.  If  the  ta:as 
fan,  the  plan  that  I  have  usually  found  to  succeed  best  has  been  to  giv  he 
patient  three  doses  of  calomel  gr.  ij,  and  opium  gr  j  every  --M  hour  ;  at  the 
administration  of  the  second  dose  to  apply  an  ice-bladder  ;  keep  this  on  foi 
four  hours;  and  then  to  employ  the  taxis  agam,  when  reduction  of  some 
Zlion  of  he  swelling  wiE  rarely  fail  to  occur.  Should  this  not  succeed  he 
^"eialn  must  be  proceeded  with  .vithout  fxirther  delay,  lest  gangrene  of  the 

*7rit!!i^The  parts  covering  an  umbilical  hernia  are  usually  ^^^H'^l,^] 
places  so  that  much  caution  is  required  in  making  the  early  mcisions.  The 
&e  should,  if  possible,  be  divided  without  opening  the  sac.    This  may 
usTalrbe  accomplished  by  drawing  the  tumour  well  down,  and  then  maloiig 
TTn dsion  in  it  about  two  inches  in  length  over  the  neck  at  its  upper  part  in 
Se  me  ial  line.    If  the  tumour  overlap  here,  it  may  be  more  convement  to 
^Ikftl    Lision  by  the  side  of  the  umbiHcal  cicati-ix,  or  even  between  the  two 
"bes  of  the  tumoui  ;  but  as  a  general  rule,  the  upper  part  is  the  best  Aft 
the  division  of  the  integumental  structures,  and  often  of  a  deep  layer  of  fat,  the 
etdtrZ  nail  xnaybesHpped  under  the  edge  of  the  sharp  cu'cular  maijin 
14  which  the'protnSon  has  occux.ed,  and,  the  stric  ui.^b^^^^ 
away  from  the  sac,  and  if  possible  in  the  mesid  hue   mluctio^i  may  be 
readily  and  safely  accomplished.     Should  the  ^^^anf  '^^^^^  Bu 

reUeved,  the  sac  rLst  be  opened,  and       stricture  dmded  from  withm.  Jiut 
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the  Surgeon  should  exhaust  every  means  before  he  opens  the  sac  of  an 
umbilical  hernia,  especially  of  lai'ge  size,  the  patient,  I  believe,  rarely  re- 
covering -when  this  is  done, — much  less  frequently,  so  far  as  my  experience 
goes,  than  in  other  forms  of  hernia.  Sometimes,  after  tlie  external  division  of 
the  stricture,  it  Avill  be  found  that  there  is  an  internal  strangulation  in  the 
hernia,  the  gut  having  slipped  thi-ough  an  aperture  formed,  I  believe,  in  the 
condensed  fascia  covering  the  sac  ;  if  so,  the  edge  of  tliis  sharply  defined 
opening  may  require  division.  Sir  A.  Cooper  mentions  an  umbilical  hernia 
forming  two  tumoiu-s,  having  a  commimication  between  them  ;  and  South 
relates  a  case  in  which  the  tumour  resembled  a  figure  of  8,  a  dense  areolar 
hand  binding  down  the  middle  of  the  sac.  In  such  cases  as  these,  which  are 
by  no  means  imcommon,  central  constriction  may  require  to  be  divided  as  weU. 
as  the  stricture  at  the  neck  of  the  sac.  Adherent  omentum  had,  I  think,  better 
be  left  in  the  sac  in  cases  of  umbilical  hernia ;  and  gangrenous  intestine  or 
omentum  must  be  treated  upon  general  principles.  It  is  not  often  that  strangu- 
lation of  an  umbilical  hernia  occiu-s  during  pregnancy  ;  but,  should  this 
happen,  the  operation  must  be  performed  as  usual ;  that  condition  does  not 
complicate  the  case  much,  and  instances  are  recorded  by  Sir  A.  Cooper, 
Lawrence,  and  others,  of  its  successful  performance  at  this  period.  After 
the  division  of  the  strictures  and  the  reduction  of  parts,  a  large  and  very 
thick  compress  must  be  laid  over  the  loose  folds  of  integument  in  the  site 
of  the  hernia,  and  be  retained  in  position  by  a  broad  and  firmly  applied 
flannel  roller. 

OTHER  VARIETIES  OF  HERNIA. 

Ventral  Hernia.— By  ventral  hemise  are  meant  those  protrusions  that 
occur  through  any  part  of  the  abdominal  waU,  except  the  inguinal,  the  femoral, 
or  the  umbilical  apertures  ;  they  most  commonly  occur  in  the  mid-line  between 
the  recti  muscles  ;  the  Unea  alba  appearing  to  have  given  way  in  this  situation 
during  parturition,  and  here  they  may  attain  an  immense  size.  A  case  was  once 
sent  to  me  from  the  country,  in  which  there  was  a  long  triangular  gap  through 
the  upper  part  of  the  abdominal  wall,  extending  from  the  umbilicus  to  the 
ensiform  cartilage,  through  which  a  protrusion  had  taken  place  that  was  nearly 
as  large  as  an  adult's  head.  These  ruptures  have  also  been  met  with  in  the 
lineae  semilunares,  and  in  the  hypochondriac  and  iliac  regions  ;  and  Cloquet 
describes  a  case  occurring  in  the  kmibar  region.  When  these  hernice  happen 
in  the  vicinity  of  the  stomach,  they  are  apt  to  occasion  dyspeptic  symptoms 
and  much  gastric  irritation  ;  but  Lawrence  is  doubtless  right  in  thinking  that 
these  symptoms  do  not  arise  from  the  implication  of  the  stomach,  but  simply 
from  irritation  of  it.  These  different  protrusions  have  occasionaUj'-  been  met 
with  as  the  result  of  injuries,  by  which  the  anterior  abdominal  wall  has  been 
lacerated  ;  indeed  they  seldom,  if  ever,  take  place  below  the  umbUicus,  unless 
arising  from  a  directly  traumatic  cause. 

Treatment. — The  treatment  of  ventral  hernia  must  consist  in  supporting  the 
tumour  by  means  of  a  broad  belt  and  properly  constructed  pad.  Shonld  it 
become  strangulated,  which  I  believe  very  rarely  happens,  owing  to  the  width 
of  the  neck  of  the  sac,  the  operation  must  be  performed  in  the  same  way  as  for 
uml)ilical  rupture,  care  being  taken  to  divide  cautiously  the  integuments,  any 
aponeurotic  investments,  and  the  peritoneal  sac  :  the  stricture  should  always 
be  divided  upwards  in  the  mesial  line. 

A  rare  kind  of  ventral  rupture  has  been  described,  principally  by  the  German 
Surgeons,  in  which  the  abdominal  wall  has  yielded  to  a  considerable  extent 
forming  a  broad  and  expanded  tumour,  without  any  distinct  neck  or  pedicle. 
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Sometimes  tMs  tiunour  may  attain  an  immense  size,  stretching  perhaps  down 
to  the  knees,  and  containing  even  the  gi-avid  uterus.  _ 

Obturatok  HEBNiA.-The  occurrence  ot  this  form  of  hernia  is  extremely 
rare  and  its  existence  has  stiU  more  rarely  heen  determmed  until  after  death  ; 
£  fel  LLence  seems  to  douM  the  possibility  of  the  recognition  of  this 
complaint  during  life,  in  consequence  of  the  small  size  wliich  the  tumour 
o+fc,-^.  mnrl  its  bein"  covered  in  by  and  compressed  under  the  pectmeus  muscle. 
¥Sfces\av;\owever,  been  recordedrone  by  Obrd,  the  other  by  Bransby 
Cooper  in  which  a  strangulated  hernia  of  this  kind  was  recognised  during  hie. 
And  these  are  probably  the  only  instances  on  record  in  which  an  operation  has 
been  successfully  performed  ;  almost  all  the  other  cases  mentioned  by  writers 
having  been  accidentaUy  discovered  after  death,  which  had  occurred  from 
internal  strangulation,  the  precise  seat  of  which  could  not  be  detected.  In 
Obre's  case,  the  patient  was  seized  with  symptoms  of  strangulation,  but  no 
tumour  could  be  detected  in  any  of  the  ordinary  seats  of  herma.    "On  mi- 
covering  the  upper  part  of  both  thighs  at  the  same  time,  the  eye  detected  a 
slight  degree  of  fulness  in  Scarpa's  triangle  on  the  right  side  ;  this  triangle  ot 
the  opposite  limb  was  well  marked  with  a  hoUow,  or  depletion  passing  down 
its  centre,  but  this  was  lost  on  the  affected  side,  and  the  whole  contour  of  this 
part  of  the  limb  was  visibly  fuUer  than  that  of  the  correspondmg  one.  There 
was  no  tumour  or  circumscribed  swelling  ;  but,  on  standmg  over  the  patient 
and  using  firm  pressure  with  the  ends  of  the  fingers  over  the  neighbourhood  of 
the  femoral  axtery,  and  a  little  below  the  saphenous  opemiig,  a  distmct  hard^^^^^^^ 
could  be  felt  (sHght  in  its  extent),  giving  an  impression  as  if  t;;;^!^^^*^  f  ^h^ 
vessels  were  being  pressed  on."    Taking  the  dangerous  sta  e  of  the  patient  into 
consideration,  Obr6  acted  in  accordance  with  the  best  rules  of  surgery  ;  and, 
thinking  that  there  might  be  a  hernia  deeply  strangulated  m  the  femoral  canal, 
he  made  an  incision  downwards  in  this  situation,  but  was  disappointed  on 
finding,  when  the  saphenous  opening  was  exposed,  that  there  was  no  mtestoe 
confined  there.    As,  however,  a  hardened  structure  could  be  deeply  felt  at  the 
inner  border  of  the  opening,  the  fascia  lata  was  exposed  and  the  pectoeus 
muscle  divided  to  the  extent  of  about  two  inches,  when  a  hermal  sac  of  about 
the  size  of  a  pigeon's  egg,  and  containing  intestine  came  into  view.    In  tMs 
operation  th    saphena  vein  gave  some  trouble,  lying  m  the  course  of  the 
Scision.    The  sac  having  been  laid  open,  the  stricture  was  divided  upwards, 
during  which  part  of  the  procedure  the  vein  was  accidentaUy  cut  and  requrred 
Wure  ;  no  other  vessel  was  tied.    The  operation,  winch  reflects  the  greates 
St  o;  Obre's  diagnostic  skill  and  dexterity,  was  perfectly  successful,  the 
patient  making  an  exceUent  recovery.  _       „^ +oV^  •nls.'P  such  as  a 

^  Besides  the  obturator,  various  other  Pel^^l^^'-^n  ^  tl^lotoh  T^^ 
protiusion  into  the  perm^um,the  vagina,  or  through  the  sciatic  notdi.  These 
vatious  fonns  of  ruptiue  are  of  extreme  rarity,  aoid  present  many  difliculties  m 

''Sati^Af  Hkkma  commonly  occurs  in  the  middle  line,  between  the  rectum 
and  the  bladder  in  men,  or  the  rectum  and  vagina  in  women  ;  but  sometimes  the 
It  u2n  has  been  known  to  take  place  by  the  side  of  the  anus,  or  even  in 
fron  of  this  Of  these  various  forms  of  rupture,  many  instances  have  been 
colkcted  by  Law^rence  from  different  writers.  The  Treatment  of  such  a 
wt  wol  consist  in  supporting  the  protrusion  ^^^^ ^[^^^^^^^^ 
bandage  ;  as  the  mouth  of  the  sac  is  very  large  m  these  cases,  it  is  not  probable 
that  any  strangulation  would  occur.  ,i    .  „  r»,.ntriidhi£r 

Vaginal  Hernia  has  occasionally  been  met  with  ;  ^^^^  ^^^""'^inSlr? 
through  tiie  posterior  or  upper  waU  of  the  vagina,  and  presentmg  the  oi-dmaiy 
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characters  of  this  disease,'  such  as  impulse  on  coughing  and  reducibility.  It 
may  most  conveniently  be  kept  up  by  means  of  a  s]3onge  pessary. 

Pudendal  Hernia  has  been  described  by  Sii'  A.  Cooper  as  very  closely 
resembling  vaginal  rupture.  The  situation  of  the  tumour  may  cause  it  to  be 
mistaken  for  an  inguinal  hernia;  but  from  this  it  may  be  recognised  by  the 
upper  pai't  of  the  labiiun  and  the  ring  being  completely  free,  whilst  a  tumour 
presenting  the  ordinary  characters  of  a  rupture  is  situated  in  the  lower  part 
of  the  labium,  and  forms  a  prominence  extending  along  the  side  of  the 
vagina. 

Sciatic  Hernia.— This  rare  form  of  hernia  has  been  described  by  Sir  A. 
Cooper  as  passing  thi-ough  the  sciatic  notch,  where  it  lies  between  the  lower 
border  of  the  pyriform  muscle  and  the  spine  of  the  iscliium.  It  lies  in  close 
relation  with  the  sciatic  nerve,  and  with  the  internal  iliac  vessels.  In  the 
case  related  by  Cooper,  the  obturator  artery  passed  above,  and  the  vein  below 
the  neck  of  the  sac.  From  the  depth  at  which  such  a  hernia  would  be 
seated,  and  its  small  size,  it  would  probably  escape  observation  during  life  ; 
but,  if  detected,  it  might  readily  be  retained  by  means  of  proper  bandages 
and  a  pad.  Should  operation  ever  be  required  in  case  of  strangulation,  the 
deep  incisions  must  be  carefully  conducted,  on  account  of  the  great  importance 
of  the  parts  surroimding  the  sac. 

Diaphragmatic  Hernia. — This  form  of  hernia  is  of  unfrequent  occurrence, 
and,  I  beUeve,  always  results  in  consequence  of  a  wound  or  laceration  of  the 
diaphragm.  It  usually  attains  a  large  size,  and  commonly  contains  the  stomach 
or  the  transverse  colon,  with  a  portion  of  the  omentimi,  which  form  a  tumour 
in  the  thoracic  cavity,  encroaching  upon  the  lungs,  and  pushing'  the  heart 
to  one  side.  Tliis  hernia  is  not  enclosed  in  a  jjeritoneal  sac,  but  has  been  found 
partially  developed  by  the  pleura,  and  has,  I  believe,  only  been  met  with  in 
the  left  side  of  the  chest ;  the  situation  of  the  liver  on  the  right  side  preventing 
its  formation  there.  The  following  case  affords  a  veiy  good  instance  of  this 
very  rare  affection. 

A  man,  seventy-four  years  of  age,  was  admitted  into  University  College 
Hospital.  About  twelve  months  before,  he  fell  into  an  area  about  ten  feet 
deep  ;  he  believed  that  he  injured  his  chest  and  head,  as  from  that  time  he 
had  suffered  much  from  shortness  of  breath  and  occasional  sensation  of  suffoca- 
tion, had  a  hacking  cough,  and  could  not  lie  down  without  feeling  some 
difficulty  in  breathing.  At  the  time  of  the  accident,  he  coughed  up  about 
three  spoonfuls  of  blood.  Ever  since  the  accident,  he  suffered  much  fi'om 
dyspeptic  symptoms  and  constipation,  though  before  he  met  -with  the  injury  he 
had  experienced  no  inconvenience  in  this  respect.  About  a  month  before 
admission,  the  difficulty  in  breathing  increased  ;  and  four  days  before  he  came 
to  the  hospital,  violent  pain  in  the  abdomen  came  on,  and  his  bowels  ceased  to 
act,  although  he  took  a  variety  of  aperient  medicines,  and  had  enemata  con- 
taining croton  oil  administered. 

On  admission,  the  abdomen  was  found  much  distended,  tense,  and  tym- 
panitic, with  pain  around  the  umbilicus  ;  the  tongue  was  coated  with  whitish- 
Ijrown,  moist  fur  ;  the  pulse  was  small,  quick,  and  somewhat  resisting  ;  there 
was  nausea,  but  no  vomiting.  The  sldti  was  cool,  and  the  countenance  anxious  ; 
the  bowels  had  not  acted  for  seven  days,  but  he  had  frequent  desii-e  to  go  to 
stool.  He  was  ordered  an  aperient  draught  every  third  hour.  As  this  had  no 
effect,  he  was  directed  to  take  calomel  and  elaterium  pills,  and  to  have 
turpentine  enemata,  which  afforded  him  some  relief,  though  they  brought 
away  no  faeces.  The  patient  became  more  restless,  the  skin  cold  and  flabby, 
the  countenance  more  anxious,  the  breathing  shorter,  and  the  abdomen  more 
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tympanitic,  and  lie  died  two  days  after  admission,*  and  nine  from  the  com- 
mencement of  the  obstruction. 

Examination  of  the  Body  twenty-four  hours  after  death.— The  abdomen  was 
distended  and  tympanic,  and  the  peritoneal  sac  contained  about  six  ounces  of 
fluid  with  here  and  there  patches  of  recently  effused  lymph.  The  small 
intestines  were  not  distended  :  the  large  were  greatly  distended  with  flatus,  the 
ccecum  extending  into  the  cavity  of  the  pelvis  ;  the  ascending  and  the  trans- 
verse colon  were  much  distended,  and  it  was  found  that  a  large  loop  of  the 
transverse  and  of  the  descending  colon  had  passed  through  an  opening  in  the 
cordiform  tendon  of  the  diaphragm  into  the  pleural  sac,  and  was  there  strangu- 
lated (Fig.  486).  The  colon  below  the  stricture  was  contracted,  and  entirely 
empty.    On  opening  the  thorax,  the  loop  of  intestine,  fourteen  inches  in 

length,  of  a  pale  slate  colour,  and 
distended  with  gas,  was  found  in 
the  left  pleural  sac.  It  reached  as 
high  as  the  fifth  rib,  touched  the 
pericardium,  and  was  overlapped 
by  the  free  margin  of  the  left  lung. 
"Where  strangulated,  it  was  of  a 
darker  colour  than  elsewhere.  The 
opening  in  the  diajjhragm,  through 
which  it  had  passed,  admitted  little 
more  than  the  point  of  the  fore- 
finger, and  had  a  thin  tendinous 
margin.  The  tenth  and  eleventh 
ribs,  on  the  left  side,  were  found  to 
have  been  fractured  ;  the  latter  was 
united  by  osseous  matter,  but  the 
tenth  rib,  at  the  seat  of  fracture,  had 
formed  a  false  joint.  Connected  with 
Fig.  4S6.-Diaphragrmatic  Hernia  of  Colon.        ^^.^  ^.^j^         intercostal  space 

below  it,  was  a  firm  adhesion  about  an  inch  broad,  and  an  inch  and  a  half  long, 
united  by  its  other  extremity  in  the  protruded  meso-colon  and  the  diaphragm. 
The  protruded  meso-colon  was  firmly  adherent  to  the  upper  surface  of  the 
diaphragm  ;  close  to  the  opening  in  it,  the  lungs  were  tolerably  healthy.  The 
right  pleura  contained  three  ounces,  and  the  left  eight  ounces  of  serum. 
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INTESTINAL  OBSTRUCTION. 

Intestinal  Obstructions  may  be  of  two  distinct  Idnds,  the  Acute  and  the 
Chronic,  which  should  not  be  confounded  with  one  another,  as  they  are  usually 
dependent  upon  very  different  conditions,  and  require  different  lines  of  treat- 
ment to  be  adopted  for  their  relief. 

Acute  Intestinal  Obstruction.— This  may  arise  from  five  different  causes. 
1.  It  most  commonly  occurs  in  consequence  of  the  formation  of  an  internal 
hernia,  which  becomes  suddenly  strangulated,  a  portion  of  gut  slipping  through 
an  aperture  in  the  mesentery,  or  omentum  (Fig.  487),  or  becoming  constricted 
by  bands,  adhesions,  or  diverticula,  stretching  across  from  one  side  of  the 
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abdomen  to  the  other.  2.  It  may  occur  from  invagination  or  intussusception, 
the  upper  portion  of  the  intestine  slipping  into  the  lower.  3.  It  may  be  pro- 
clneecl  by  a  portion  of  gut  becoming  twstcd  upon  itself,  and  thus  forming  a 
volvxilus,  owing  to  the  mesentery 
or  meso-colon  being  unusually 
long,  and  allowing  a  half  twist 
to  take  place,  in  consequence 
of  which  complete  obstruction 
occurs.  4.  In  other  instances, 
as  Phillips  has  pointed  out,  the 
same  train  of  symptoms  may 
arise  in  consequence  of  a  malig- 
nant stricture  gradually  closing, 
and  then  at  last  becoming  sud- 
denly occluded.  5.  It  is  of  much 
importance  in  practice  to  bear  in 
mind  that  severe  and  even  fatal 
intestinal  obstruction  may  occur 
simply  from  spasmodic  causes,  or 
as  the  result  of  inflammatory  affections  of  the  abdomen,  without  the  existence 
of  any  mechanical  lesion. 

Stjmptoms. — The  symptoms  of  acute  intestinal  obstruction,  when  arising  from 
a  mechanical  cause,  such  as  the  formation  of  an  internal  hernia,  or  volvulus, 
are  always  characterised  by  very  marked  vital  depression.  There  is  consti- 
pation, it  is  true,  from  the  very  first ;  but  this  symptom  is  not  the  most 
prominent  one,  and  those  that  result  are  evidently,  as  in  an  ordinary  case  of 
strangulated  hernia,  the  consequence  of  the  injury  inflicted  upon  the  intestine, 
rather  than  of  the  mere  mechanical  obstacle  to  the  onward  passage  of  the 
faeces.  At  the  moment  of  the  occurrence  of  the  attack,  the  patient  is  usually 
seized  with  a  sudden  feeling  of  something  wrong  having  taken  place  in  the 
abdomen  ;  or  he  is  struck  with  intense  pain  at  one  point.  There  may  be 
sudden  syncope,  though  most  usually  the  depression  of  vital  power  does  not 
amount  to  this.  Vomiting  speedily  occurs  ;  at  first  of  the  contents  of  the 
stomach,  but  after  a  time  of  a  stercoraceous  character  ;  sometimes  it  assumes 
this  form  almost  from  the  very  first.  The  abdomen  becomes  swollen  and 
tender,  the  intestines  being  blown  up  with  flatus,  so  as  to  give  rise  to  immense 
tympanitic  distension,  rolling  over  one  another,  and  occasioning  loud  rumbling 
and  gurgling  noises.  If  the  abdominal  walls  be  thin,  the  rolling  of  the 
intestines  may  be  distinctly  felt,  and  in  many  cases  seen,  through  them  :  and 
may  sometimes  be  observed  to  be  continued  up  to  one  spot,  where  it  ceases. 
At  this  point  an  intumescence  may  sometimes  be  indistinctly  felt  correspond- 
ing to  the  seat  of  strangulation.  If  relief  be  not  aftbrded,  the  sufterings  of  the 
patient  become  very  considerable,  and  his  mental  distress  agonising  ;  the 
vomiting,  perhaps,  becomes  less  frequent,  but  the  depression  increases,  and  at 
last  death  results,  usually  about  the  sixth  to  the  tenth  day,  though  sometimes 
sooner,  from  exhaustion,  peritonitis,  and  gangrene  conjoined,  the  mind  being 
clear  to  the  last,  and  the  patient's  attention  being  intently  and  distressingly 
riveted  upon  the  possibility  of  getting  relief  from  the  bowels. 

Chronic  Intestinal  Obstruction.— This  usually  arises  from  one  of  three 
causes  ;  viz.,  1,  the  gradual  obliteration  of  the  inferior  portion  of  the  large 
intestine,  in  consequence  of  the  malignant  degeneration  of  its  walls  ;  2,  the 
compression  of  the  gut  by  a  tumour  growing  near  it  ;  or,  3,  the  obstruction  of 
its  cavity  by  the  accumulation  of  large  masses  of  hardened  feculent  matters. 
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The  Symptoms,  in  the  earlier  stages  of  these  cases,  are  commonly  those  that 
will  be  described  as  indicating  stricture  of  the  large  intestine  ;  but,  when  once 
complete  obstruction  has  come  on,  the  constipation  becomes  the  most  pro- 
minent symptom.  In  some  instances,  this  will  occur  without  any  antecedent 
leadiil"  to  the  supposition  of  the  existence  of  stricture.  There  may  be  compa- 
ratively little  constitutional  disturbance  at  first,  but  the  bowels  cannot  be  made 
to  act,  and  any  attempt  at  forcing  their  operation  by  the  administration  of 
purgatives,  gives  rise  to  sickness  and  much  distress.  Diu-ing  the  progress  of  the 
attack,  eructations,  retchings,  and  even  vomiting,  are  of  frec|uent  occurrence, 
but  it  seldom  happens  that  this  is  stercoraceous  till  the  very  last ;  there  may 
be  much  tympanitis,  with  rumbling  and  gurgling  of  the  intestines,  but  most 
frequently  the  abdomen  fills  slowly  and  gradually,  and  these  symptoms  do  not 
occur  until  after  some  days  have  elapsed.  The  distress  of  the  patient  does  not 
depend  so  much  on  the  length  of  time  that  the  obstniction  has  existed,  as  on 
the  amount  of  tympanitic  distension  of  the  abdomen.  The  greater  this  is,  the 
more  urgent  will  be  the  symptoms.  In  many  instances,  life  is  prolonged  for 
several  weeks,  for  five  or  six,  even  after  complete  obstruction  has  set  in ;  and  in 
some  cases  a  recovery  may  take  place  even  though  a  very  considerable  time 
have  elapsed  from  the  occurrence  of  the  obstruction.  In  a  lady  whom  I 
attended  some  time  ago,  with  Mr.  PoweU,  recovery  took  place,  although  there 
had  been  complete  obstruction  for  upwards  of  five  weeks. 

Diagnosis. — I.  The  diagnosis  of  the  causes  of  the  obstruction  is  of  great 
importance  ;  attention  as  to  whether  it  assume  the  acute  or  the  chronic  form, 
will  throw  some  light  upon  the  conditions  that  occasion  it.  It  is  often  difficult 
to  determine  whether  the  obstruction  is  mechanical,  or  whether  it  depends 
upon  a  spasmodic  or  inflammatory  afl'ection  of  the  intestine.  The  practice  to 
be  adopted  in  any  particular  case  must  at  last  be  determined  by  a  history  of 
the  symptoms,  by  a  careful  exploration  of  the  abdomen  and  rectum,  and  by  the 
light  that  can  thus  be  thrown  upon  the  question,  as  to  whether  the  obstruction 
in  the  particular  case  be  dependent  on  causes  that  are  removable  or  not  by 
medical  means.  In  many  instances,  the  liistory  of  the  case,  the  assemblage  of 
Btrongly  marked  symptoms,  and  the  result  of  abdominal  and  rectal  exploration, 
enable  the  Surgeon  to  determine,  without  much  difficulty,  that  the  obstruction 
is  dependent  on  causes  that  are  not  removable  by  any  means  short  of  operative 
interference.  But,  in  other  cases,  no  means  that  we  possess  enable  us  to  ai-rive 
at  a  correct  or  even  an  approximate  diagnosis.  Cases  are  recorded  that  have 
ended  fatally  from  obstruction  in  forty-eight  hom's,  without  sickness,  fixed  pain 
in  the  abdomen,  or  tympanitis.  These,  however,  are  certainly  exceptional,  and 
do  not  bear  upon  the  question  as  to  the  propriety  of  performing  gastrotomy  in 
those  instances  in  which  it  can  be  satisfactorily  determined  that  a  mechanical 
obstacle,  not  removable  by  medical  means,  exists.  That  the  diagnosis  may  so 
far  be  effected  with  tolerable  certainty  is  evident,  from  the  fact  tliat,  in  all  those 
cases  of  gastrotomy  which  have  been  of  late  years  practised  in  this  country,  by 
Luke,  Hilton,  Avery,  and  myself,  mechanical  obstruction,  irremovable  by  any 
but  operative  interference,  was  found. 

The  most  prominent  symptoms,  and  those  that  vnll  chiefly  engage  the 
Surgeon's  attention,  are— 1,  the  Duration  of  the  Constipation  ;  2,  the  Occur- 
rence of  fixed  Local  Pain  in  the  Abdomen ;  and,  3,  the  Character  of  the 
Vomited  Matters.  , 

1.  The  Duration  of  the  Constipation  does  not  throw  much  light  upon  tne 
cause.  Indeed,  if  patients  be  natiu-ally  costive,  constipation  may  last  lor  a 
considerable  number  of  days,  or  even  weeks,  without  producing  any  veiy 
serioua   consequences.     Most  practitioners  must  have  seen  cases  m  which 
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constipation  has  continued  for  tlu-ee  or  four  weeks,  wdtliout  deatroyijig 
the  patient.  Johnson  mentions  a  case,  in  which  it  lasted  during  forty-five 
days.  In  these  cases,  however,  constipation  has  usually  come  on  gi-aduaUy, 
being,  as  it  were,  an  aggravation  of  the  patient's  natural  condition.  In 
cases  of  acute  intei'nal  strangulation,  the  constipation  is  always  sudden,  and 
is  accompanied  or  speedily  followed  by  other  symptoms,  indicating  intestinal 
obstruction. 

2.  The  Occurrence  of  Fixed  Pain  is  common  to  many  conditions  of  the 
abdomen  ;  though,  when  taken  in  conjunction  with  the  sudden  supervention 
of  obstruction  to  the  onward  passage  of  the  fffices,  with  more  or  less  tume- 
faction corresponding  to  the  seat  of  pain,  and  more  especially  with  the  next 
symptom  to  which  I  shall  advert,  it  is  not  without  considerable  value  in  the 
diagnosis  of  these  cases. 

3.  The  Character  of  the  Vomiting. — Even  when  the  obstruction  is  not  depen- 
dent on  complete  mechanical  occlusion  of  the  bowel,  there  may  be  incessant 
vomiting,  and  the  stomach  may  reject  its  contents  as  often  as  anything  is 
introduced  into  it ;  but  the  vomiting  will  not  be  feculent  in  the  majority  of 
cases,  however  obstinate  the  constipation  may  be,  and  however  long  it  may 
last.  If,  however,  there  be  complete  mechanical  occlusion,  feculent  vomiting 
most  commonly  sets  in  early,  frequently  by  the  third  day,  or  even  sooner  ;  and 
will  continue  until  the  cause  of  occlusion  be  removed.  The  vomiting,  however, 
is  not  continuous,  but  will  usually  occur  only  after  food  has  been  taken  into 
the  stomach.  It  is  true  that  feculent  vomiting  is  not  sufficient  by  itself  to 
determine  the  diagnosis ;  and  that  it  may  occur  in  cases  of  pure  s^sasmodic 
ileus,  in  which  the  obstruction  is  removable  by  medical  means.  A  remarkable 
case  of  this  kind  occurred  at  the  Westminster  Hospital,  under  Dr.  Basham, 
in  the  person  of  a  black  woman,  who  was  admitted  for  hsematemesis,  with 
catamenial  suppression.  The  stomach  was  very  irritable,  with  occasional 
colicky  pains  in  the  abdomen  for  the  first  two  weeks.  The  bowels,  although 
torpid,  were  not  completely  occluded  till  within  forty-eight  hours  of  the  ster- 
coraceous  vomiting.  This  latter  condition  continued  for  five  weeks  altogether, 
with  an  interval  ia  which  the  bowels  acted  ;  indeed,  towards  the  latter  period 
of  the  case,  feculent  vomiting  occurred  on  the  same  day  that  a  small  alvine 
evacuation  was  obtained.  She  suflered  during  a  greater  part  of  this  period 
from  dysuria.  There  was  also  frequent  spasmodic  constriction  of  the  rectimi  : 
and  altogether  much  hysteria  was  mixed  up  with  the  symptoms.  The  ster- 
coraceous  vomiting  gradually  abated,  the  natural  order  of  tilings  returned,  and 
she  left  the  Hospital  sufficiently  well  to  walk  to  Portsmouth  in  three  days.  It 
is,  therefore,  as  necessary  to  bear  in  mind  the  occasional  dependence  of  feciilent 
vomiting  on  pure  spasmodic  ileus,  or  on  other  conditions  that  are  removable 
by  medical  aid  alone,  as  that  it  maybe  absent  in  cases  in  which  the  obstruction, 
whether  seated  in  the  small  or  in  the  large  intestine,  is  not  imder  the  influence 
of  medical  treatment,  and  can  only  be  relieved  by  surgical  assistance.  But  I 
believe  that  a  careful  exploration  of  the  abdomen  and  rectum,  and  a  proper 
inquiry  into  the  history  of  the  case,  will  most  generally  prevent  the  Surgeon 
from  being  led  into  any  serious  error  by  trusting  too  implicitly  to  the  presence 
or  absence  of  this  one  symptom. 

The  following  may  be  given  as  a  summary  of  the  general  diagnostic  signs. 
1.  In  Internal  hernia  the  suddenness  of  the  symptoms,  the  prostration  or 
syncope,  fixed  pains  and  vomiting,  will  tlirow  light  on  the  condition.  2.  In 
Intussusception,  the  early  age,  the  fixed  pain,  with  elongated  tumour,  to  be 
felt  on  palpation,  and  possibly  through  the  rectimi,  with  bloody  mucous 
stools  and  tenesmus,  are  the  chief  signs.    3,  In  Volvulus  the  signs  of  internal 
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stranmilation,  with  very  une<iual  distension  of  the  ahdomeii,  great  tympanitis 
on  one  side  and  flattening  on  the  other,  are  met  with.  4.  In  Clwomc  st-ncture 
suddenly  occluded,  the  sudden  aggravation  of  the  previous  long-contmued 
difficidty  in  defecation  will  clear  up  the  diagnosis. 

II  After  determining  whether  the  ohstruction  be  dependent  on  causes  that 
are  removable  or  not,  the  next  most  important  point  is  doubtless  to  ascertam 
whether  the  obstruction  is  seated  in  the  large  or  in  the  small  intestine.  In 
general  there  may  be  no  great  difficulty  in  coming  to  an  accurate  opinion  on 
tliis  point,  if  it  be  borne  in  mind  that,  with  the  exception  of  volvulus, 
obstructions  of  the  large  intestines  are  most  generally  chi-onic,  whilst  those 
of  the  smaU  are,  in  by  far  the  majority  of  cases  if  not  invariably,  acute  m  their 
character.    The  earlier  occiurence  of  feculent  vomiting  when  the  obstruction 
is  in  the  small  intestine,  the  greater  tympanitic  distension  and  bulging  m  the 
course  of  the  coecum  and  colon  when  it  is  seated  in  the  large  intestme  ;  the 
amount  of  urinary  secretion,  being,  as  was  pointed  out  by  Hilton  and  G.  Bird, 
less  in  the  former  than  in  the  latter  case  ;  and  the  result  of  careful  exploration 
of  the  rectum  wiU  most  commonly  enable  the  Surgeon  to  decide  this  question 
with  sufficient  precision  to  guide  him  in  the  choice  of  an  operation.    Yet  cases 
do  occur  in  which,  though  the  obstruction  be  seated  in  the  large  intestme,  the 
symptoms  are  acute,  and  evidently  not  dependent  on  chronic  obstructive 
(isease,  the  vomitmg  is  of  early  occurrence,  the  distension  of  the  abdomen 
slight,  and  exploration  by  the  rectum  yields  no  result ;  and  it  is  m  cases  oi  this 
description,  presenting  a  train  of  symptoms  of  mixed  and  uncertam  character, 
that  the  diagnosis  of  the  precise  seat  of  the  obstruction  cannot  be  made. 

The  question  as  to  whether  the  cavity  of  the  peritoneum  should  be  opened 
or  not,  will  altogether  turn,  in  any  given  case  of  intestmal  obstruction  depen- 
dent on  causes  that  camiot  be  removed  without  operative  mterference  on  the 
point,  whether  such  obstructing  cause  implicate  the  bowel  above  or  below 
the  lower  end  of  the  descending  colon. 

1  When  the  obstruction  is  situated  heloio  the  descending  coZo7i,_  exploration 
of  the  rectum  ^vill  usually  determine  to  what  cause  it  is  more  immediately 
referrible.    Thus  it  may  be  owing  to  strangulation  of  mtemal  piles  ;  to  com- 
presdon  of  the  rectum  by  an  over-distended  bladder  ;  or  to  an  enlarged  uterus 
r.orged  and  tilted  backwards  so  as  to  compress  and  constrict  the  rectimi^^md 
Sst^o  lead  to  the  supposition  of  the  existence  of  tumour.    If  the  intestmal 
obstaction  be  owing  to  one  or  the  other  of  these  causes,  it  may  readily  be 
reW  by  appropriate  treatment.     It,  however,  more  commonly  proceeds 
from  oTher^conLons  in  this  situation,  that  do  not  admit  of  -l^<;f , J^^^^ 
operative  interference  ;  as  from  constriction,  simple  or  malignant,  of  he  upper 
po  tion  of  the  rectum,  or  of  the  lower  part  of  the  sigmoid  flexure  of  the  col^^^^ 
n  consequence  of  the  pressure  of  a  pelvic  inimonr,  or  of  ^/^^^f  ^^^^^ 
or  cancerous  degeneration  of  this  part  of  the  .^U  oi  the  gut  J^^^^ 
circumstances,  the  obstmction  maybe  as  complete  as  m  ^  J^^™ 
strangulation,  and  the  patient  will  inevitably  perish  unless  ^^heved  by 
operation.    But  there  is  this  important  difference  between  the  operatn^  m  er- 
?erencTSat  maybe  caUed  for  by  these  obstiiictions  that  are  si  uated  bd^ 
theT-end^^  colon,  and  those  i  a  higher  point  in  the  intestinal  canal-t  at 
l^^the  iTuer  cL  the'  peritoneum  must  be  opened  ;  ^  ^^^^ 
may  be  given  without  interfering  with  he  cavity  o  ^^^^  F^f  "^^ 
operation  of  opening  the  descemling  colon      f^^^''''Jl^:,Til^.  part 
right  lumbar  region,  between  the  reflexions  of  the  peiitoneum 
where  the  gut  is  not  covered  by  that  membrane  ^      it  ^l,nost 

2.  When  the  obstruction  is  situated  ahore  the  descenamy 
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always  occm-s  in  the  small  intestine,  rarely  in  the  ccBcum  or  transverse  colon, 
and  mav  be  dependent  on  various  causes,  some  of  which  are  removable,  and 
others  not,  and  of  which  preparations  may  be  found  in  all  the  large  patho- 
logical coUections  in  London.  Thus,  it  may  be  the  result  of  internal  strangu- 
lation, either  occasioned  by  the  smaU  intestine  faUing  into  a  pouch  formed  by 
the  meso-colon,  or  by  the  constriction  of  the  gut  by  the  passage  across  it  of 
adventitious  bands  of  fibres.  It  may  be  occasioned  by  intussusception,  by  the 
lodgment  of  biliary  or  other  similar  concretions,  or  by  mere  spasm  of  the 
small  intestine,  which  may  be  so  persistent  as  to  prove  fatal.  This  is,  doubt- 
less, a  rare  occurrence  ;  but  cases  of  the  kind  are  on  record,  in  which  the  only 
post  mortem  appearance  that  could  be  discovered  has  been  a  spasmodically 
contracted  ileum.  The  great  practical  difficulty  in  all  these  cases  of  obstruction, 
above  the  sigmoid  flexure  of  the  colon,  is  to  determine  the  cause  of  the 
obstruction,  whether  it  be  of  such  a  nature  as  may  be  removed  by  operation  or 
not.  In  some  of  the  cases  mentioned,  there  may  be  special  symptoms,  which 
lead  to  a  tolerable  direct  diagnosis.  Thus,  in  intussusception,  bloody  and 
mucous  stools  and  the  existence  of  an  oblong  indurated  swelling  may  give  a 
clue  ;  and  in  children,  as  the  intussusception  usually  takes  place  through  the 
ileo-cohc  valve,  the  mass  of  prolapsed  intestine  may  often  be  felt  in  the  rectum. 
In  malignant  or  fibrous  degeneration  of  the  colon,  the  chronic  nature  of  the 
disease,  the  history  of  the  case,  and  the  appearance  of  the  patient,  may 
indicate  the  nature  of  the  obstructing  cause. 

Treatment. — Treatment  of  Acute  Obstruction. — This  must  necessarily  be 
in  a  great  measure  determined  by  the  diagnosis  that  is  made  as  to  its  cause. 
Before  proceeding  to  the  employment  of  any  measures,  whether  medical  or 
surgical,  ia  these  cases,  the  Surgeon  should  never  omit  to  institute  a  careful 
examination  of  the  various  abdomiual  and  pelvic  apertures  for  some  of  the 
more  obscure  forms  of  external  hernia  ;  for  in  cases  of  supposed  internal 
strangulation,  it  has  occasionally  turned  out,  after  death,  that  the  patient 
had  been  labouring  under  a  small  femoral,  obturator,  or  sciatic  hernia.  If 
such  a  condition  be  detected,  it  must  of  course  be  relieved  by  proper  opera- 
tive means.    In  the  event  of  no  such  protrusion  being  detected,  and  from 
the  general  obscmity  of  the  symptoms  in  these  cases  rendering  an  exact 
diagnosis  in  the  earlier  stages  almost  impossible,  it  is  generally  expedient  to 
try  the  effect  of  proper  medical  treatment,  which  wiU  sometimes,  even  in 
apparently  hopeless  cases,  afford  relief.    The  only  plan  of  treatment  that 
appears  to  me  of  any  value  is  the  continued  administration  of  calomel  and 
opium,  with  the  free  application  of  leeches  to  the  abdomen,  followed  by 
fomentations ;  this  will  be  of  considerable  service,  and  in  some  cases,  even 
the  most  hopeless  and  complicated,  will  afi'ord  satisfactory  results.    In  a  very 
complicated  case  of  intestinal  obstruction  which  I  attended  with  Dr.  Garrod, 
this  plan  was  eminently  successfiii.    A  patient  was  admitted  into  the  Hospital 
under  Dr.  Garrod,  having  symptoms  of  internal  strangulation  ;  he  had  at  the 
same  time  double  inguinal  hernia,  and  a  small  umbilical  rupture,  as  well  as 
the  remains  of  a  fatty  tumour,  which  had  been  partially  removed  from  the 
abdominal  wall  many  years  previously.    There  were  peritonitis  with  tympa. 
nitis,  stercoraceous  vomiting,  and  much  depression  of  power  ;  but,  as  there 
was  no  strangulation  existing  about  any  of  the  external  apertures,  and  as  there 
was  no  evidence  as  to  the  precise  locality  of  the  internal  mischief,  it  was  not 
thought  advisable  to  have  recourse  to  operation.    The  patient  was  accordingly 
treated  with  calomel  and  opium,  together  with  other  antiphlogistic  means, 
when,  on  the  tenth  day,  the  obstruction  gave  way  and  the  bowels  acted,  the 
case  ultimately  doing  well. 
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Injlcdion  of  the  Obstructed  Intestine,  lay  the  injection  of  air  into  the  rectum, 
has  heen  recommended  in  cases  of  mtussusception,  and  has  occasionally  been 
practised  with  success.  In  two  instances  I  have  successfully  had  recourse  to  it. 
One  was  the  case  of  an  infant,  a  few  months  old,  seized  with  symptoms  of  in- 
tussusception, whom  I  attended  with  Mr.  Cousms.     The  other  patient  was  a 
voung  lady  about  ten  years  of  age,  to  whom  I  was  called  mto  consultation  with 
Sir  T? Watson,  Dr.  Mm-phy,  and  Dr.  West  ;  inflation  was  performed  on  the  fifth 
day  after  the  settmg  in  of  symptoms  of  acute  intestinal  obstruction,  apparently 
dependent  on  intussusception.  The  proceeding  was  followed  by  perfect  success  : 
the  child  felt  "  as  if  a  bone  broke "  ia  the  abdomen,  the  obstruction  was 
removed,  and  motions  followed  in  three  hours,  though  all  the  previous  treat- 
ment had  been  unavailing.    Fox  the  convenient  performance  of  this  operation, 
I  have  had  an  apparatus  constructed,  consisting  of  a  circular  double-action 
bellows,  with  a  long  vulcanised  India-rubber  tube,  furnished  with  a  stop-cock 
and  rectum-tubes  of  different  sizes  for  children  and  adults.    Should  this  not  be 
at  hand,  a  well-fitted  stomach-pump  will  answer  the  purpose.   When  the  air  is 
pumped  in,  it  is  doubtful  whether  it  passes  beyond  the  iho-ccEcal  valve  ;  but 
this  is  of  little  consequence,  in  cluldi'en  especially,  in  whom  the  inflation  of 
the  large  intestine  alone  may  be  quite  sufficient,  the  obstruction  often  con- 
sisting of  the  slipping  of  a  portion  of  the  smaU  intestine  tluough  the  ilio-csecal 

aperture.  ,     n   t  u  a 

If,  however,  for  any  of  the  various  reasons  that  have  already  been  mentioned, 
an  internal  strangulation  of  some  kind  be  diagnosed,  attended  by  urgent  sjonp- 
toms,  and  threatening  the  life  of  the  patient,  the  great  questions  to  be  deter- 
mined are,  whether  it  is  advisable  to  have  recoiirse  to  operative  mterierence  ; 
and  if  so,  when  it  is  proper  to  imdertake  it  ?    The  solution  of  these  questions 
is  fraught  with  difficulty,  and  must  always  be  a  matter  of  the  most  anxious 
consideration  to  the  Surgeon.    It  is  not  only  that  he  knows  that,  if  the  patient 
be  left  iinreUeved,  he  must  necessarily  die  ;  but  that  he  is  aware  that  the  only 
means  of  relief,  gastrotomy,  is  probably  nearly  as  fatal  as  the  disease  for  which 
it  is  imdertaken  ;  no  case  in  which  this  operation  has  hitherto  been  performed 
for  internal  strangulation  having  recovered.    But  the  difficulties  that  present 
themselves  in  the  solution  of  the  question  are  much  increased  by  the  great 
obscurity  in  diagnosmg  the  cause  of  the  obstruction,  for  in  many  cases  it  is 
absolutely  impossible  to  determine  with  certainty  whether  it  be  dependent  on 
ileus,  or  arise  from  mechanical  causes  ;  and  by  the  fact  that  apparently  despe- 
rate cases  occasionally  recover  without  operation.    If,  however,  by  attention  to 
any  of  the  points  that  have  been  pretty  fully  adverted  to,  it  can  be  satisfactorily 
made  out  that  there  is  an  internal  strangulation,  and  more  especiaUy  if  the 
intumescence  occasioned  by  it  can  be  felt,  it  wiU  evidently  be  the  duty  of  the 
Surcreon  to  give  the  patient  his  only  chance  by  the  division  of  the  stricture. 
With  regard  to  the  time  at  which  this  should  be  done,  the  only  general  rule 
that  can  be  laid  down  is  probably  the  conclusion  arrived  at  by  Philhps ; 
that  operation  is  justifiable  when  three  or  four  days  have  passed  without  any 
relief  from  ordinary  means,  constipation  being  complete,  and  vomiting  of  fffical 
matters  continuing. 

Gastrotomy  he  performed  in  the  follo^ang  way.  The  room  bemg  weU 
warmed,  the  patient  should  be  laid  on  a  high  table,  his  legs  bemg  allowed  to 
hang  over  the  end  of  it,  so  as  to  afford  a  full  view  of  the  abdomen.  The 
bladder  having  then  been  emptied,  cMoroform  should  be  admimstered ;  anci  e 
Surgeon,  taldng  his  stand  between  the  legs  of  the  patient,  proceeds  to Z^''^';;^  ^'^"l 
incision  through  the  abdominal  wall.  If  a  tumour  can  be  felt,  or  ^^^^  "J 
obsti-uction  in  any  way  diagnosed,  the  cut  must  be  made  m  a  longiuiamai 


TREATMENT  OF  CHRONIC  OBSTRUCTION. 


495 


manner  directly  over  the  seat  of  niiscliief ;  if  there  be  no  evidence  to  show 
where  the  obstruction  is  situated,  it  had  best  be  made  in  the  mesial  line.  It 
must  be  carried  thi-ough  the  abdominal  vi'all  until  the  peritoneum  is  reached  : 
this  must  then  be  slit  up  by  means  of  a  probe-pointed  bistoury  guided  by  the 
fore-finger  of  the  left  hand.  The  coils  of  intestine  will  now  probably  protrude 
thi-ough  the  wound,  curling  over  its  edges  ;  they  must"  be  drawn  to  one  side, 
and  be  carefidly  siipported  by  an  assistant,  who  should  press  upon  them  with  a 
soft  towel,  whilst  the  Surgeon  searches  for  the  obstruction.  This  he  does  by 
very  carefully  and  gently  tracing  iipwards  the  contracted  and  empty  coils, 
which  must  necessarily  be  below  the  seat  of  obstruction,  or  by  following  down- 
wards the  distended  intestine.  If  there  be  a  hernial  constriction,  he  may, 
diA^de  the  band  that  constitutes  the  stricture  by  means  of  the  scalpel,  or  break 
it  through  with  the  finger ;  or  he  may  withdraw,  from  the  aperture  in  the 
omentimi  or  mesenteiy  into  wliicli  it  had  slipped,  the  constricted  coil  of  intes- 
tine. If  it  be  a  case  of  volndus,  the  gut  may  be  untwisted,  as  in  a  case  on 
which  I  operated.  The  intestines  having  been  returned,  the  wound  should  be 
closed  by  the  interrupted  suture,  and  the  application  of  some  transverse  strips 
of  plaster  ;  the  patient  must  then  have  his  knees  bent  over  a  pillow,  and 
shoidd  be  kept  principally  upon  ice  and  barley-water.  Opium  must  also  be 
administered,  and  the  case  generally  treated  on  the  ordinary  principles  of  ab- 
dominal wound. 

Treatment  of  Chronic  Intestinal  Obstruction. — This  must  be  condiicted  upon 
different  principles.  Here  the  great  j)oint  is  to  remove  the  constipation.  "With 
this  view  the  rectum  should  be  explored  ;  and,  if  it  be  found  to  be  blocked  up 
by  rounded  masses  of  impacted  fseces,  as  may  sometimes  happen,  these  must  be . 
broken  up  and  removed  by  means  of  an  iron  spoon  or  lithotomy  scoop,  and 
copious  enemata  administered.  At  the  same  time  pm-gatives  may  be  tried,  and 
a  drop  or  two  of  croton  oil  may  be  given.  If  the  constipation,  however,  arise, 
from  other  causes,  purgatives  will  often  induce  vomiting,  and  vrill  always  con- 
siderably increase  the  patient's  distress,  and  should  not  be  repeated ;  the  patient 
should  be  kept  quiet  in  bed,  and  have  a  nourishing  diet,  one  leaving  little 
residue  is  to  be  preferred, — the  best  consists  of  beef-tea,  eggs,  and  a  small 
quantity  of  brandy  ;  and  the  passage  shoiild  be  opened  by  enemata,  and  the. 
introduction  of  the  tube  of  a  stomach-pump.  If  these  means  do  not  succeed, 
and  if  the  obstruction,  as  is  almost  always  the  case  in  these  chronic  instances, 
be  seated  in  or  below  the  sigmoid  flexure  of  the  colon,  the  intestine  must  be 
opened  at  a  point  above  the  seat  of  disease.  This  may  be  required  for  acute 
as  well  as  for  chronic  obstruction  ;  for  it  may  be  observed  that  although,  in  the 
acute  form,  the  obstacle  is  usually  sitiiated  in  the  small  intestine,  yet  it  is  occa- 
sionally met  with  in  the  colon.  But  in  chronic  obstruction  it  is  always  the 
large  intestine  that  is  affected.  The  operation  required  to  give  exit  to  the  in- 
testinal contents  is  of  two  kinds ;  in  one  the  intestine  is  opened  in  the  left  iliac 
fossa,  by  cutting  through  the  peritoneum  covering  it.  In  the  other  it  is  opened 
in  the  left  loin  by  cutting  between  the  layers  of  the  meso-colon,  and  thus  open- 
ing it  where  it  is  uncovered  by  peritoneum. 

The  first  operation,  or  Littre's,  as  it  has  been  called,  was  proposed  by  a 
Surgeon  of  that  name,  in  1710,  who  advised  that  in  these  cases  the  sigmoid 
flexure  of  the  colon  should  be  opened  from  the  left  iHac  region ;  hut  it  was 
not  until  the  year  1776  that  any  operation  of  the  kind  was  perfoi-med,  when 
Pillore,  a  Surgeon  of  Rouen,  was  the  first  to  make  an  artificial  anus  on 
the  adult,  for  relief  of  retention  of  faeces  ;  this  he  did,  not  according  to 
Littre's  method,  but  by  opening  the  cojcum  from  the  right  Uiac  region.  Fine, 
of  Geneva,  in  1797,  opened  the  transverse  colon  from  the  iimbilical  region,  in 
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a  case  of  retention  of  f^ces  produced  by  bcIitIius  of  tke  upper  part  of  tke 

''AlLugli  these  operations  serve  to  fulfil  the  indication  of  relieving  the 
retention  of  the  f^Bces,  they  are  all  defective  in  one  most  important  respect ;  for 
as  the  peritoneum  must  in  aU  of  them  of  necessity  be  wounded,  an  intense  and 
frequently  fatal  peritonitis  is  the  inevitable  consequence.  It  was  to  avoid  thiB 
serious  complication  that  Callisen,  inl796,  proposed  openmg  the  colon  from 
behind  in  the  left  lumbar  region,  where  it  is  not  covered  by  peritoneum.  He 
once  attempted  this  operation  on  the  dead  body  of  a  chUd  ;  but,  failing  m  his 
endeavour  to  reach  the  intestine  without  wounding  the  serous  membrane,  he 
seems  to  have  relinquished  all  fui'ther  idea  of  it ;  and  it  was  subsequently 
reiected  as  impracticable  by  all  writers  on  surgery  who  treated  of  this  subject. 

Amussat,  at  the  time  when  he  was  attending  the  celebrated  Broussais  for 
that  sciiThous  affection  of  the  rectum  of  which  he  ultimately  died,  was  led  to 
reflect  on  the  resources  that  Surgery  offers  in  similar  cases  ;  and  after  making 
some  experiments  on  the  dead  body,  with  the  view  of  contrasting  the  ment  of 
the  different  operations  that  have  been  proposed  for  the  formation  of  artiiiciai 
anus  in  cases  of  obstruction  of  the  large  intestines,  he  became  convmced  that 
the  operation  proposed  by  Callisen,  if  somewhat  modified,  was  not  only  prac- 
ticable, but  safe.  He  soon  had  an  opportunity  of  putting  this  opmion  to  the 
test  of  experiment  in  1839,  in  a  private  case,  at  which  he  kindly  mvited  me, 
then  a  student  in  Paris,  to  be  present ;  and  since  this  time  the  operation  has 
been  performed  at  least  nearly  fifty  times.  _  •,  ■  j 

The  foUowing  is  the  way  in  which  Amussat's  operation  may  be  performed. 
A  transverse  incision  is  to  be  made  two  finger-breadths  above  and  paraUel  to 
^e  crista  ilii  of  the  left  side,  or  rather  in  the  middle  of  that  space  which  is 
boimded  by  the  false  ribs  above  and  by  the  crista  ilii  below ;  the  incision  shoi^d 
commence  at  the  external  margin  of  the  erector  spinae  and  extend  outwards  for 
about  four  inches.    The  spinous  processes  of  the  hunbar  vertebrae,  the  crest  of 
the  ilium,  and  the  last  false  rib,  are  the  principal  guides.   The  superior  margm 
of  the  crista  ilii  is,  however,  the  safest  of  these  ;  and  the  transverse  mcision 
Ly  be  said  to  coiTespond  to  the  middle  thii-d  of  this  par^  o  the  ilium.  After 
71       and  the  more  superficial  tissues  have  been  divided,  ^^^^ -usculax  laye^. 
of  the  abdominal  waU  are  next  to  be  incised  as  they  present  themselves;  il 
necessary,  the  external  border  of  the  quadratus  limibonm        f  ° 
across.   The  dissection  is  then  very  carefully  to  be  earned  through  the  fine  but 
Wavers  of  areolo-adipose  tissue,  which  lie  immediately  upon  the  intes  ne. 
menTh  patient  is  fat,  Ihese  are  loaded  with  adipose  matter;  when  thm,  they 
ar?  i^-transparent  and  membranous,  closely  resemblmg  pen  oneimi,  for 
Xc?™  deT  they  may  readily  be  mistaken.   These  layers  immediately  over- 
He   h^'S  which  may  usually  be  felt  and  seen  to  bulge  through  them, 
"their  division,  the  colon  will,  in  general,  readHy  present  itseK,  and  may 
Tonce  b"  recognis'ed  by  its  greenish  colour  and  distended  appearance  (Fig 
488r  The  operSion  may  then  be  completed  by  passmg  a  tenaculum,  or  a 
needle  aW  with  a  strong  waxed  thread,  into  the  most  projecting  part  of  he 
gu   andTy  this  means  drrwing  it  to  the  sui-face  of  the  wound,  m  order  to  ^  - 
venUt  fi-om  shrinking  or  sinking  back  when  opened.    It  is  now  to  be  punc- 
W  IraC  trochar  or  bistoury ;  ^d  its  cont^s  —"^^ 
the  sides  of  the  opening  in  the  mtestme  are  to     fixe^^^^^^^^^^^^  ^l  ll^ 
in  the  skin  by  four  or  five  points  of  suture,  so  ^«     F^^^^^^^^^^^  ^   439).  It 
bowel  from  being  effused  into  the  -^f^  "^^^^rng  it^i  orde^  to 

is  of  importance  to  draw  the  colon  well  f^'f ^^^^^^^^^^^^^^  tissue  of  the 

prevent  its  contents  from  being  effused  into  the  loose 
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wound,  where  they  may  set  up  considerable  irritation  and  retard  the  union  of 
the  parts.  If  the  patient  be  very  fat,  the  operation  is  proportionately  difficult 
on  account  of  the  depth  of  cellulo-adipose  tissue  lying  in  front  of  the  quadra- 
tus,  which  requii-es  to  be  very  cai'efully  dissected  through  before  the  gut  can 


Fig.  4S8.— Incision  in  Left  Lumbar  Eegion  Fig.489.— Colon  Opened  and  Stitclied 

in  Amussat's  Operation.  to  sides  of  Incision. 

be  reached.  This  step  of  the  operation  will  be  much  facilitated  by  dividing 
the  deeper  seated  tissues  in  a  crucial  manner,  so  as  to  give  the  operator  more  space. 

When  the  operation  is  practised  on  the  dead  body,  it  will  be  found  on  dis- 
section that  the  following  are  the  parts  cut  through.  After  the  skin  and 
areolar  tissue,  the  latissimus  dorsi  will  be  seen  divided  towards  the  posterior 
third  of  the  incision,  and  the  obHquus  extemus  in  the  anterior  two-thii-ds  of 
it ;  the  obliquus  internus  and  the  transversalis,  sometimes  the  quadratus  lum- 
borum,  the  cellulo-adipose  tissue  which  immediately  covers  the  intestine,  and 
finally  the  colon  itself,  come  into  view.  The  colon  wUl  usually  be  fovmd  a 
little  in  front  of  a  point  that  lies  midway  between  the  anterior  and  the  pos- 
terior spines  of  the  ilium.  After  the  more  superficial  incisions  have  been 
made,  the  surest  guide  will  be  the  line  of  condensed  fascia  which  forms  the 
anterior  edge  of  the  sheath  of  the  quadratus,  and  which  lies  between  that 
muscle  and  the  transversalis.  This  line  may  always  readily  be  distinguished 
by  its  buff  colour  from  the  surrounding  muscular  structures.  Very  few  vessels 
or  nerves  are  wounded,  as  they  for  the  most  part  run  parallel  to  the  line  of 
incision  ;  whereas,  if  the  vertical  incision  of  CaUisen  were  adopted,  they  wovild 
necessarily  be  cut  across. 

Amussat's  operation  may  also  be  required  in  cases  of  cancer  of  the  rectum, 
when  there  is  perhaps  but  little  or  no  distension  of  the  gut ;  the  object  being 
to  prevent  the  fseces  from  passing  over  and  iriitating  the  ulcerated  surface.  In 
such  cases,  the  operation  is  somewhat  difficult  of  execution  ;  for,  on  account  of 
the  contracted  state  of  the  colon,  that  intestine  recedes  behind  the  quadratus 
lumborum,  and  the  folds  of  peritoneum  nearly  surround  or  invest  it  ;  and  it  is 
so  covered  in  by  fat  and  areolar  tissue,  that  a  very  cautious  dissection  is  re- 
quired to  expose  it  without  wounding  the  peritoneum.  The  difficulty  may  to . 
a  certain  extent  be  lessened  by  throwing  up  a  large  bland  enema  just  before  the 
operation,  so  as  to  distend  the  gut  somewhat  forcibly. 

Lastly,  it  may  be  required  in  cases  of  imperforate  children  in  whom  the  rectum 
is  absent,  so  that  the  gut  cannot  be  reached  through  the  perinteum.  In  oj)erating 
on  the  newly  born  infant,  it  must  be  borne  in  mind  that  the  kidney  is  very 
large,  extends  far  outwards,  and  is  enveloped  in  very  little  if  any  fat,  and  that 
the  mesocolon  is  often  so  long  that  there  may  be  a  difficulty  in  opening  the  gut 
without  wounding  the  peritoneum.    I  am  disposed  to  think  that  in  these  cases 
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it  maybe  Letter  to  open  the  csecuni  in  the  right  flank  than  the  descending  colon 
in  the  left. 

When  we  compare  the  different  operations  that  have  been  proposed  for  the 
formation  of  an  artificial  anus,  it  will  be  foimd  that  CaUi  sen's,  as  modified  by 
Amussat,  is  the  one  to  which  the  preference  must  be  given  ;  for  by  it  alone  the 
peritoneum  is  not  wounded,  and  thus  the  inflammation  of  that  membrane, 
wliich  is  a  necessary  and  so  often  a  fatal  consequence  of  the  other  operations,  is 
avoided.  Beside  this  advantage,  which  is  of  the  very  greatest  importance, 
Amussat's  operation  presents  several  other  claims  to  our  notice.  As  only  one 
side  of  the  colon  can  be  drawn  forwards,  and  not  a  knuckle  of  it,  as  would  be 
the  case  if  the  small  intestines  were  operated  upon,  it  is  evident  that  the  spur- 
like process,  which  has  been  described  by  Dupuytren,  must  exist  to  a  very 
small  extent ;  and  consequently,  if  the  artificial  anus  should  ever  become  use- 
less, the  natural  passage  for  the  faeces  having  been  re-estabUshed,  it  could 
readily  be  closed  up.  If,  however,  the  peritoneum  should  be  accidentally 
wounded  in  the  attempt  to  reach  the  colon  from  behind,  even  then  this  opera- 
tion would  be  preferable  to  that  of  Littre ;  for,  the  cavity  of  the  abdomen 
having  been  opened  at  its  most  depending  part  (in  the  recimibent  position),  the 
fsecal  matters  would  have  much  less  tendency  to  be  effused  into  it,  than  if  it 
were  opened  in  front.  In  respect  of  not  wounding  the  peritoneum,  this  opera- 
tion closely  resembles  that  of  puncturing  the  bladder  above  the  pubes,  and 
below  the  reflection  of  that  membrane.  There  is,  however,  one  important 
difference  between  the  two  operations,  which  may  influence  the  result ;  in  the 
one  case,  as  the  patient  lies  upon  his  back,  the  urine  has  a  tendency  to  stagnate 
in  the  wound,  being  obliged,  in  order  to  escape,  to  mount  against  its  own 
gravity  ;  whilst,  in  the  other  case,  the  faecal  matters  find  a  ready  exit  from  a 
woimd  situated  in  a  dependiog  part. 

C^sar  Hawkins,  in  a  paper  published  in  the  25th  volume  of  the  Medico- 
Ghirurgical  Transactions,  has  collected  and  analysed  44  cases,  in  which  an  arti- 
ficial anus  has  been  formed  by  opening  the  intestine ;  in  17  of  these  the  artificial 
anus  was  made  through  the  peritoneum,  and  in  27  behind  that  membrane ; 
but  for  various  reasons,  which  are  stated  at  length  in  the  paper,  Hawkins  ex- 
cludes 5  of  the  cases  of  peritoneal  section,  leaving  only  12  to  compare  with  26 
cases  of  operation  behind  this  membrane.  Of  the  former,  he  finds  that  7  died 
and  5  recovered ;  the  recoveries  amounting,  therefore  to  only  forty-one  per  cent, 
in  the  cases  of  this  category  ;  whilst  of  the  26  cases  where  the  peritoneum  was 
uninjured,  10  died  and  16  recovered  ;  the  proportion  of  recoveries  in  the  cases  of 
this  category  amounting  to  sisty-one  per  cent.  Though  the  large  intestine  was 
opened  in  all  these  cases,  the  operation  was  performed  on  the  right  side  in  10 
instances  ;  in  4  cases  the  right  colon  and  csecum  were  opened  through  the  peri- 
toneum, and  of  these  all  died  ;  wliilst  of  the  remaining  6,  in  which  the  right 
colon  was  opened  behind  the  peritoneum,  4  recovered.  The  preference,  there- 
fore, as  Hawkins  observes,  on  the  right  side,  is  certainly  due  to  the  Imnbar 
operation.  It  is  remarkable,  however,  that  in  the  operation  on  the  left  colon, 
the  results  are  somewhat  different ;  for,  of  8  cases  in  which  this  intestine  was 
opened  through  the  peritoneum,  5  recovered  and  3  died  ;  wliilst  of  20  cases 
in  which  the  lumbar  operation  was  performed,  11  recovered  and  9  died. 
Hawkins  observes,  that  the  inequalities  of  the  numbers  appear,  however,  to 
leave  the  question  as  to  the  mode  of  operating  on  tlie  descending  colon  still 
undecided  ;  and  that  an  operator  is  justified  in  selecting  whichever  situation  he 
thinks  best  for  the  formation  of  an  artificial  anus  on  the  left  side  of  the  body  ; 
Btill.for  the  reasons  that  have  ali-eady  been  given,  I  should  very  decidedly 
prefer  Amussat's  to  Littre's  operation.    In  those  cases  m  which  death  has 
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resulted  from  Amussat's  operation,  peritonitis  does  not  appear  to  have  exercised 
any  material  induence  ;  and  tlie  fatal  resiUt  seems  rather  to  have  depended  on 
the  influence  of  previous  disease  on  the  constitution  of  the  patient,  or  on 
changes  taking  place  in  the  diseased  bowel,  than  on  the  operation  itself, 
which  appeai-s  occasionally  to  have  been  uselessly  done  at  the  last  extremity. 
We  should,  therefore,  have  less  hesitation  in  performing  the  extraperitoneal 
operation  in  an  early  stage  of  those  cases  in  which  it  is  called  for,  than  we 
should  if  the  section  itself  were  attended  with  any  serious  risk  to  the  patient's 
life. 


CHAPTEE  LXV. 


TAPPING  THE  ABDOMEN.— TUMOUES  OF  THE  GROIN. 


TAPPING  THE  ABDOMEN. 

The  abdomen  often  requires  Tapping,  either  for  ascites  or  of  encysted  dropsy. 
This  operation,  which  is  perhaps  the  simplest  in  surgery,  may  be  performed  as 
follows.  The  bladder  having  been  emptied,  the  patient  is  seated  on  the  edge 
of  the  bed  or  of  a  large  chair,  or  if  very  weak  lies  on  the  side,  and  has  a  broad 
flannel  roller,  split  at  each  end  to  within  six  inches  of  the  middle,  passed  round 
the  body  in  such  a  way  that  the  untorn  part  covers  the  front  of  the  abdomen, 
whilst  the  ends,  which  are  crossed  behind,  are  given  to  an  assistant  on  each  side, 
who  must  draw  tightly  upon  them  as  the  water  flows.  The  Surgeon  then, 
seatiQg  himseK  before  the  patient,  makes  a  small  incision  with  a  scalpel  into 
the  mesial  Une  about  two  inches  below  the  umbilicus,  and  through  the  opening 
thus  made,  he  thrusts  the  trochar ;  as  the  fluid  escapes,  the  patient  often  be- 
comes faint,  but  this  may  commonly  be  guarded  against  by  continuing  to  draw 
upon  the  bandage  so  as  to  keep  up  good  pressure  in  the  abdomen.  After  all 
the  fluid  has  escaped,  the  apertiu?e  must  be  closed  with  a  strip  or  two  of  plaster 
supported  by  a  pad  and  bandage. 

The  incision  through  which  the  trochar  is  thrust  need  not  enter  the  perito- 
neum, though  if  it  do  it  matters  Httle.  The  trochar  itself  must  be  of  full  size 
with  a  well-fitting  cannula.  Sometimes  it  is  convenient  to  have  one  fitted  with 
a  stop-cock,  to  the  end  of  which  a  vulcanised  India-rubber  tube  may  be 
adapted,  by  which  the  fluid  is  carried  quietly  and  without  splashing  into  the 
pail  destined  to  receive  it.  Should  the  particular  character  of  the  accumulation 
of  fluid  in  encysted  dropsy  not  admit  of  its  withdrawal  by  an  aperture  below 
the  umbilicus,  the  abdomen  may  be  tapped  in  any  other  convenient  situation, 
except  in  the  course  of  the  ej)igastric  vessels. 

TUMOURS  OF  THE  GROIN. 
Tumours  of  various  kinds  may  develope  primarily  ia  the  groin,  or  descend 
into  it  from  the  abdomen.  They  are  of  the  following  Icinds : — 1.  Enlargement 
of  the  Lymphatic  Glands.  2.  Abscess  in  or  around  those  glands.  3.  Abscess 
descending  into  the  groin  from  the  abdomen— Psoas,  Iliac,  Perictecal,  Periae- 
phritic,  &c.  4.  Varix  of  the  Saphena  Vein  at  its  entrance  into  the  femoral. 
6.  Aneurisms  of  all  kinds,  6.  Osteo-Aneurisms.  7.  Cystic  Tumom-s,  bursal, 
and  developing  in  the  muscular  structures.  8.  Simple  Solid  Tiunours,  as  fattj'-, 
fibro-ccllular,  fibro-plastic,  and  fibroid.    9.  Malignant  Tumours,  primarily  de- 
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velopiiig  in  the  soft  structures  in  this  region,  extending  into  it  from  the  bones, 
or  secondarily  from  contamination  of  the  glands.  10.  Hemiae  of  dilferent 
kinds — inguinal,  femoral,  and  obturator. 

Diagnosis.  In  effecting  the  diagnosis  of  these  various  tumours,  we  must 

first  distinguish  the  pulsating  from  those  that  do  not  pulsate.  The  Pulsating 
must  either  be  aneurisms,  osteo-aneurism,  and  cancers  or  abscesses  with  com- 
municated pulsation.  The  diagnosis  of  these  different  forms  of  disease  has 
already  been  so  fuUy  given  at  pages  21  and  153,  vol.  ii.,  that  I  need  not  enter 
npon  it  here. 

The  Non-Pulsating  Tumours  are  to  be  divided  into  two  great  classes,  viz., 
the  BeduciUe  and  the  Irreducible. 

The  Reducible  Tumours  of  the  groin  are  either  hernia,  varix  of  the  saphena 
vein,  or  abdominal  abscess  presenting  under  Poupart's  ligament.  The  diagnosis 
of  these  different  conditions  is  given  at  p.  480,  vol.  ii.  These  have  aU  an 
impulse  communicated  to  them  in  coughing. 

The  Irreducible  Tumours  of  the  groin  have  further  to  be  divided  into  those 
that  contain  Fluid  and  those  that  are  Solid. 

The  irreducible  tumours  containing  Fluid  are  either  abscess  in  or  around  the 
lymphatic  glands,  or  cystic  growths  of  various  kinds.  The  diagnosis  here  is 
easy :  the  irregular  hardened  outline  of  glandular  abscess,  its  rapid  develop- 
ment, and  softening  from  a  previously  indurated  state,  will  distinguish  it  from 
the  tense,  clearly  defined  outline,  smooth  and  elastic  feel  of  the  slowly 
developing  and  very  chronic  cystic  gro\nh.  In  irreducible  hernia  the  impulse 
on  coughing,  the  gurgling,  and  other  peculiar  signs  characteristic  of  that 
disease,  will  prevent  the  possibility  of  error  in  diagnosis. 

The  Solid  tumours  in  the  groin  may  either  be  simple  or  malignant.  The 
history  of  the  case,  the  feel  of  the  tumour,  the  rapidity  of  its  progress,  the 
extent  of  contamination  of  neighbouring  parts,  and  the  other  signs  that  serve  as 
diagnostic  differences  between  simple  and  malignant  growths,  will  enable  the 
Surgeon  to  effect  the  diagnosis  with  sufficient  acciu-acy. 

The  Treatment  of  many  of  these  tumoni-s,  such  as  abscess  of  various  kinds, 
aneurism,  varix,  and  hernia,  has  already  been  so  fully  considered  in  the  various 
chapters  devoted  to  these  diseases,  that  I  need  not  enter  upon  it  here.  But  the 
question  of  operating  for  the  removal  of  cystic  or  solid  tumours  of  the  groin,  is 
one  that  presents  several  special  points  for  consideration.  These  are,  the 
relations  of  the  morbid  mass,  1st,  to  the  femoral  vein  ;  2nd,  to  the  femoral 
artery ;  and  3rd,  to  the  abdominal  cavity.  If  the  tumour  lie  upon  or  com- 
presses the  femoral  vein,  oedema  of  the  foot  and  leg  will  be  the  result ;  and, 
should  the  compression  have  been  prolonged  and  very  chronic,  this  oedema 
may  assume  a  semi-solid  character,  so  as  to  occasion  a  condition  of  the  limb 
closely  resembling  elephantiasis.  Although  an  intimate  relation  such  as  this 
between  the  tumour  and  vein  would  obviously  inculcate  the  necessity  for 
■  extreme  caution,  it  need  not  necessarily  preclude  the  idea  of  operatmg  for  the 
removal  of  the  tumorvr,  which  may  possibly  be  altogether  above  and  unattached 
to  the  sheath  of  the  vessels.  I  once  successfully  removed  a  tumour  of  many 
years'  standmg  of  a  na3void  and  lipomatous  character,  m  which  the  limb  was  in 
a  state  of  spurious  elephantiasis  from  compression  of  the  femoral  vem,  but  in 
which  the  vessel  was  not  involved  in  the  growth.  If  the  femoral  artery  be 
compressed  to  such  an  extent  as  to  interfere  wth  the  circulation  through  tlie 
lower  part  of  the  limb,  it  will  most  probably  be  fomid  that  the  tumour  ,h]^s 
under  or  surrounds  the  vessel,  so  as  to  render  removal  impracticable,  ilie 
mere  overlying  of  the  artery  by  a  freely  moveable  mass,  wtliout  any  com- 
pression of  the  vessel,  need  not  preclude  operation.    The  growth  iigured  p.  253, 
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vol.  ii.,  was  of  this  kind.  The  connection  of  the  tumour  mth  the  abdominal  or 
pelvic  ca^-ities  under  Poupart's  ligament,  or  tkrough  the  obturator  foramen, 
must  be  most  carefully  examined.  Should  this  exist,  or  even  be  strongly 
suspected,  operation  is  necessai-ily  quite  inadmissible. 


CHAPTEE  LXVI. 


DISEASES  OF  THE  LARGE  INTESTINE  AND  ANUS. 


CONGENITAL  MALFORMATIONS. 

Congenital  Malformations  of  the  anus  and  rectum  are  by  no  means  of 
unfrequent  occun-ence,  and  are  of  considerable  importance  ;  for,  if  unrelieved, 
they  must  necessarily  be  the  cause  of  speedily  fatal  intestinal  obstruction. 
They  may  exist  in  various  degrees,  which  may  most  conveniently  be  arranged 
under  the  following  heads. 

Narrowing  and  Partial  Closure  of  the  Anus. — The  canal  continues 
pervious,  but  not  sufficiently  so  to  allow  of  the  bowels  being  completely 
emptied,  the  contraction  usually  merely  admitting  a  full-sized  probe  ;  in  some 
cases  the  obstruction  appears  to  depend  upon  constriction  of  the  anal  orifice,  in 
others  itpon  an  imperfect  septum  stretching  across  it. 

Treatment.- — This  consists  in  notching  the  contracted  anus  with  a  probe- 
pointed  bistoury,  and  then  introducing  a  sponge-tent,  so  as  to  dilate  it  to 
the  proper  size,  to  wliich  it  must  be  kept  by  the  occasional  introduction  of  a 
bouEfie. 

Complete  Closure  op  Anus. — The  anus  may  be  completely  closed  by  a 
membranous  septum  stretching  across  it,  usually  having  a  raphe  along  the 
central  line,  and  a  slight  depression,  through  which  the  dark  meconium  can  be 
seen,  and  on  which  an  impulse  can  be  felt.  This  constitutes  perhaps  the  most 
common  form  of  malformation  that  is  met  with. 

Treatment. — In  this  variety  an  incision  must  be  made  tlirough  the  septum 
along  the  middle  line,  and  this  again  cut  across  on  each  side,  when  the 
meconium  will  freely  escape.  The  four  angular  flaps  that  are  left  must  now  be 
removed,  and  the  aperture  kept  open  by  the  introduction  of  a  well-oiled  plug. 

Occlusion  of  Rectum  above  the  Anus  by  a  Membranous  Septum. — The 
anus  may  remain  open  ;  but,  at  a  distance  of  about  half  an  inch  or  an  inch 
fKom  its  aperture,  the  rectum  will  be  found  occluded  by  a  perfect  membranous 
septum  stretching  across  it.  This  is  a  rare  and  somewhat  puzzling  land  of 
malformation,  as  in  it  the  infant  will  be  found  to  labour  imder  intestinal 
obstruction,  and  yet,  on  examination,  the  anal  orifice  will  be  found  perfectly 
formed,  and  thits  the  Sivrgeon  may  be  misled  as  to  the  seat  of  the  obstacle. 
He  will,  however,  detect  it  by  introducing  a  probe  or  the  end  of  his  little 
finger  into  the  anus.  In  several  cases  of  the  kind  which  have  been  brought  to 
me,  I  have  opened  the  septum  by  punctming  it  with  a  large  trochar,  and,  after 
the  lapse  of  a  few  days,  dilated  the  aperture  by  means  of  a  sheathed  bistouiy, 
the  cases  xiltimately  doing  well.  It  is  important  to  observe  that,  although  the 
anus  may  be  perfectly  formed  and  patent,  -with  a  canal  above  it  about  half  an 
inch  long,  the  rectum  may  be  entirely  absent,  the  sigmoid  flexure  termmating 
in  an  immense  cloaca  opposite  the  sacral  prominence.  In  such  cases  it  is  of 
course  impossible  to  reach  the  gut  through  tlie  anus.  In  a  case  of  tliis  kind,  in 
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an  infant  four  days  old,  in  which  I  was  nnable  to  reach  the  gut  through  the 
anal  apertiu'e,  I  performed  lumbar  colotomy. 

CoMPLETK  Absence  of  Anus— The  anus  may  be  completely  absent,  being 
blocked  up  by  a  dense  mass  of  fibro-cellular  structure,  from  half-an-inch  to  an 
inch  in  thickness,  above  which  the  rectum  terminates  in  a  kind  of  cul-de-sac. 

Treatment. — An  incision  about  an  inch  in  length  should  be  carefully  made, 
from  the  point  of  the  coccyx  forwards,  and  the  dissection  carried  down  until 
the  gut  is  reached  ;  this  must  then  be  punctui'ed,  and  the  meconium  allowed 
to  escape.  If  the  cut  surface  be  left  to  granulate,  with  a  plug  of  lint  merely 
interposed  between  its  sides,  it  will  gradually  contract,  and  degenerate  into  a 
fistulous  opening,  tlirough  which  the  meconium  will  escape  with  difficidty ; 
and,  as  this  track  is  not  Uned  by  a  mucous  membrane,  the  probability  is  that 
the  irritation  set  up  along  it  by  the  intestinal  matters  will  ultimately  prove 
fatal  to  the  child.  Indeed,  it  commonly  happens  in  these  cases  that  death 
results  in  a  few  days,  from  irritation  occasioned  by  the  absorption  of  the 
excreted  fluids.  In  order  to  obviate  t]iis  source  of  danger,  Amussat  thought  of 
bringing  down  the  mucous  membrane  of  the  bowel  to  the  anal  orifice,  and 
fixing  it  there  by  sutures,  so  as  to  afford  the  meconium  a  mucous  canal  to  pass 
through,  and  thus  to  prevent  the  diffuse  inflammation  which  is  apt  to  take 
place  in  the  areolar  tissue  of  the  pelvis,  by  the  contact  and  absorption  of  the 
effused  matters.  In  many  cases  it  is  by  no  means  easy  to  do  this,  but  it  should 
always  be  attempted,  as  I  believe  the  whole  safety  of  the  child  depends  upon 
this  being  carried  out.  For  some  considerable  time  after  the  operation,  the 
aperture  should  be  kept  dilated  by  means  of  bougies  ;  a  gimi-elastic  or  pewter 
tube,  through  which  the  faeces  are  allowed  to  escape,  may  be  fixed  in  the  part. 

Closure  of  Anus  with  Absence  op  Eectum. — It  has  already  been  stated 
that  in  some  cases  of  perfect  formation  and  of  patency  of  the  anus  the  rectixm  is 
absent,  but  more  commonly  the  anus  is  closed  when  the  whole  of  the  rectunr  is 
wanting  ;  the  intestine  (colon)  terminating  in  a  large  and  expanded  pouch, 
situated  high  up  at  the  brim  of  the  pelvis,  opposite  the  sacral  prominence.  A 
case  of  this  kind  differs  from  the  last  only  in  the  extent  of  the  occlusion,  and 
cannot  indeed  be  distinguished  from  it  until  the  Surgeon  has  made  an  incision 
in  the  site  of  the  anus,  and  has  failed  to  reach  the  gut  at  the  usual  distance 
from  the  surface. 

Treatment. — In  these  cases  three  courses  present  themselves  to  the  Surgeon. 
1.  The  colon  may  be  opened  in  the  left  iliac  region  ;  2.  It  may  be  reached  in 
the  left  lumbar  region  ;  and,  3.  An  opening  may  be  made  into  it  through  the 
perineum. 

1.  Iliac  Incision. — The  only  advantages  that  the  iliac  incision,  or  Littre's 
operation  presents,  are,  that  it  is  an  operation  easy  of  performance  ;  and  that, 
whether  the  Surgeon  reach  the  colon  or  not,  he  is  certain  to  hit  upon  some 
part  of  the  intestinal  tube  which  may  be  drawn  forwards  and  opened. 

The  objections  to  this  operation  are,  the  inconvenient  situation  of  the  artificial 
anus  ;  the  great  danger  that  must  necessarily  result  from  wounding  the  peri- 
toneum ;  the  chance  of  not  finding  the  sigmoid  flexure  ;  and,  as  has  often 
happened,  of  being  obliged  to  open  that  portion  of  the  small  intestine  which 
first  presents  itself. 

The  mortality  after  this  operation  is  very  great.  Amussat  states  that,  of 
twenty-one  children  thus  operated  on,  only  foiir  ultimately  recovered  ;  and  it 
is  worthy  of  remark,  that  aU  the  successful  cases  occiirred  in  the  towii  of  Brest. 

2.  Lwmhar  Incision.— The  lumbar  incision,  or  Ainussat's  operation,  has  now 
been  several  times  successfully  practised  on  imperforate  children. 

The  advantages  of  this  operation  consist  not  only  in  the  ai-tificial  anus  being 
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situated  at  a  more  convenient  spot  than  in  Littre's  operation,  but  more 
especially  in  the  possibility  of  opening  the  colon  in  this  situation  without 
wounding  the  peritoneum.  . 

The  objections  to  this  operation,  as  applied  to  imperforate  children,  lie  m  the 
frequent  coexistence  of  malformation  or  malposition  of  the  colon  with  absence 
of  the  rectum,  and  in  the  impossibility  in  many  cases  of  determining,  before 
proceeding  to  operate,  whether  the  anus  is  only  occluded  by  a  membranous 
septum,  or  whether  the  rectum  is  absent  as  weU.  If  it  could  be  ascertained 
beforehand  that,  though  the  rectum  be  absent,  the  descending  colon  occupies 
its  normal  position  in  the  left  lumbar  region,  I  think  it  probable  that  the 
lumbar  incision  would  be  attended  with  less  danger  than  any  other  operation 
that  could  be  practised;  but,  in  the  absence  of  tliis  knowledge,  it  would 
scarcely  appear  to  be  justifiable  to  have  recourse  to  it,  as  the  colon  might  not 
be  foimd,  and  the  anus  might  merely  be  covered  by  a  dense  membranous 
septum. 

3.  Perineal  Incision— The  perineal  incision  has  the  advantage  of  being  in 
the  natural  situation  of  the  anus,  and  of  being  easily  practised  and  perfectly 
successful  in  aU  those  cases  in  which  the  anus  only  is  imperforate,  the  rectum 
being  present.    It  is  in  those  cases  only  in  which  there  is  congenital  absence  of ' 
the  rectum  that  this  operation  is  difficult  of  performance,  and  uncertain  in  its 
results    The  dissection  requires  to  be  carried  with  caution  to  a  considerable 
depth  along  the  mesial  line  ;  the  Surgeon  taking  the  curve  of  the  sacrum  and 
coccyx  for  his  guide,  and,  bearing  in  mind  the  relations  of  the  bladder  and 
large  vessels  in  the  neighbourhood,  carefully  proceeding  in  search  of  the  gut, 
which  may  be  foimd  at  a  considerable  depth  from  the  surface.    Danger  of 
wounding  the  bladder  must  also  be  considered,  and  may  be  materially  lessened 
by  emptying  this  viscus  by  pressing  over  the  pubes  before  commencing  the 
operation.    In  four  instances  of  this  kind  on  which  I  have  operated,  it  was 
necessary  to  proceed  to  a  depth  of  at  least  one  and  a  half  or  two  inches  before 
the  bowel  was  reached  ;  which,  on  accoimt  of  the  narrowness  of  the  wound  and 
the  small  size  and  important  relations  of  the  parts,  is  not  an  easy  matter.    If  it 
could  be  ascertained  before  proceeding  to  operate,  that  the  rectum  is  absent,  it 
might  be  wiser  to  search  for  the  bowel  in  the  lumbar  region.    But,  as  the 
Surgeon  has  no  means  of  ascertaining,  before  making  his  incision,  whether  the 
rectum  be  one  inch  or  three  inches  from  the  surface,  he  must  cut  into  the 
perinjeum  in  order  to  obtain  the  necessary  infoi-mation  ;  and  if  once  he  have 
penetrated  to  such  a  depth  as  to  pass  beyond  the  levator  ani  muscle,  or  into  the 
deep  fascise  in  this  situation,  a  great  portion  of  the  immediate  danger  of  the 
operation  will  have  been  incurred,  and  few  would  think  it  advisable  to  leave 
the  perineal  operation  unfinished,  and  expose  the  child  to  the  additional  risk  of 
opening  the  colon  in  the  lumbar  region.    Yet,  if  he  have  gone  as  deeply  as  he 
dare  venture,  and  have  not  encountered  the  bowel,  there  is  no  alternative  but 
to  open  the  intestine  through  the  abdominal  waU,  or  to  leave  the  child  to  its 
fate.    In  this  alternative,  Amussat's  operation  should  be  performed.    This  has 
actually  been  done,  and  with  success.  I  saw,  some  years  ago,  a  yoimg  gentleman 
eif^ht  years  of  age,  who  had  thus  been  operated  on  in  Mexico  for  congenital 
aKsence  of  the  anus  and  rectum.    An  incision  had  first  been  made  in  the 
perineum,  but,  no  intestine  being  met  with,  the  colon  was  opened  in  the  left 
lumbar  region.    The  boy  was  in  good  health,  well  nourished,  had  no  great 
trouble  with  the  artificial  anus,  which  was  covered  with  a  truss  pad,  and  only 
suffered  occasional  inconvenience  from  prolapse  of  the  mucous  membrane. 
There  was  a  kind  of  sphincter-like  action  in  the  muscles  about  the  orifice,  by 
which  the  finger  was  gripped. 
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I  have  twice  operated  in  this  way  on  imperibrate  children  ;  hut  in  hoth 
instances  xmsuccessiully.  In  oiie  case,  there  was  an  anal  aperture,  but  witli 
complete  occlusion  of  tlie  rectum.  I  operated  on  the  fcurth  day,  first  attempting 
to  reach  the  gut  through  the  anus  ;  hut,  failing  in  this,  performed  the  lumbar 

operation  on  the  left  side.  _  ,  .  •■  .  . 

There  is  one  point  in  connection  with  the  permeal  operation  to  which  it  is 
of  much  importance  especially  to  attend,  not  only  as  respects  the  immediate 
result  of  the  operation,  but  as  regards  the  ultimate  success  of  the  procedure  ; 
I  mean  the  bringing  down  of  the  mucous  membrane  of  the  gut,  and  fixing  it  to 
the  lips  of  the  external  wound.  Unless  this  be  done,  the  line  of  incision 
between  the  termination  of  the  gut  and  the  aperture  m  the  mteguments  wiU 
degenerate  into  a  fistulous  canal ;  which,  like  all  fistulae,  will  have  a  tendency 
to  contract,  and  will  be  a  source  of  endless  embarrassment  to  the  Sui'geon  and 
to  the  patient.  If  the  mucous  membrane  can  be  brought  down  and  fixed  to 
the  opening  in  the  integument,  this  source  of  inconvenience  will  be  removed, 
and  the  patient  will  be  saved  aH  that  danger  which  results  from  the  passage  of 
the  meconium  over  a  surface  of  recently  incised  areolar  tissue.  This,  however, 
can  only  be  done  when  the  intestine  terminates  at  a  short  distance  fi-om-  the 
■  surface.  If  the  perineal  incision  be  two  or  three  inches  in  depth,  there  %viU  be 
little  probabiUty  of  the  Surgeon  being  able  to  bring  the  intestine  doTO  to  such 
an  extent.  In  the  case  that  I  have  related  I  attempted  to  do  so,  but  found  that 
the  gut  was  too  fiimly  fixed  to  be  moved  by  any  traction  that  it  would  have 
been  safe  to  have  employed. 

Absence  op  Anus  :  Opening  of  Rectum  into  other  Canals.— The  anal 
orifice  may  be  absent,  and  the  gut  may  open  into  one  of  the  neighbouring 
mucous  canals,  as  the  vagina,  the  vjethra,  or  the  bladder.  In  such  anomalous 
cases  there  is  usuaUy,  I  believe,  but  little  Jo  be  done,  except  to  restore  the  anal 
orifice  if  possible  ;  but,  if  this  be  impracticable,  to  make  a  lumbar  orifice,  and 
then  to  take  the  chance  of  the  other  preternatural  communication  closing. 
This  it  Avill  sometimes  do  ;  and  cases  have  occurred  in  which,  although  the 
whole  of  the  meconium  with  flatus  had  escaped  per  urethram,  yet,  on  opening 
the  rectum,  the  abnormal  commvuiication  seemed  gradually  to  close,  the  fasces 
being  directed  into  theh:  proper  channel.  In  a  case  in  which  I  was  once  con- 
sulted, there  was  imperforate  anus  and  rectum,  and  the  bowel  protruded  as  a 
red  fleshy  tube,  discharging  meconium,  and  about  four  inches  in  length, 
from  the  anterior  obdominal  wall,  just  below  the  umbilicus,  and  immediately 
above  an  extroverted  bladder.  In  such  a  compUcated  maHormation,  Surgery 
could  evidently  do  nothing. 

STRICTURE— SIMPLE  AND  MALIGNANT. 

Stricture  may  occur  in  any  part  of  the  large  intestine,  but  mth  veiy  varying 
degrees  of  frequency  in  different  parts  of  that  gut.  Excessively  rarely  met  with 
in  the  transverse,  of  unfrequent  occm-rence  in  the  descending  colon,  it  becomes 
more  common  in  the  sigmoid  flexure,  and  very  frequently  occurs  at  about  the 
iunction  of  this  portion  of  the  colon  with  the  rectiun.  In  the  rectum  itsell  it 
is  most  commonly  foimd  either  at  the  upper  part,  from  foui-  to  six  inches  above 
the  anus,  or  else  a  little  above  that  apertvu'e.  .  ,    i  ^ 

It  is  of  two  lands  :  the  Simple,  consisting  of  mere  thickening  oi  the  bowel, 
with  fibrous  degeneration  of  its  coats  and  contraction  of  its  canal ;  and  tlie 
Malignant,  dependent  on  cancerous  degeneration  of,  or  formations  in  the  Dowel. 

Simple  or  Fibrous  Stricture,  thougli  occasionally  occumng  m  the 
transverse  or  descending  colon,  is  most  fre.iuently  met  mth  at  the  junction  ot 
the  sigmoid  flexure  and  the  rectum,  or  at  the  upper  part  ol  tins  gut,  irom 
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four  to  six  inches  from  the  anus.  Stricture  of  the  lav^e  intestine  conunonly 
occurs  in  ehlerly  people,  and  with  special  frequency  in  women.  Not  unfre- 
quently  a  very  tight  annular  strictiu'e  is  found  in  otherwise  healthy  subjects, 
chiefly  in  young  women,  at  the  lower  part  of  the  rectum,  about  an  inch  and  a 
half  from  the  anal  orifice  :  appearing  almost  as  if  it  were  the  remains  of  a 
septum,  or  a  thickened  annular  fold  of  the  mucous  membrane  in  this  situation. 

Symptoms— The  symptoms  of  strictm-e  of  the  rectum  consist  at  fii-st  of  some 
ditficidty  in  defecation,  the  patient  being  obliged  to  strain  at  stool.  The  foBces 
will  also  appear  to  be  flattened  or  narrowed,  and  in  many  cases,  more  especially 
as  the  strictm-e  advances,  are  passed  in  the  form  of  small  scybala,  with  occa- 
sionally a  kiiad  of  spmious  diarrhoea,  consisting  of  the  passage  of  the  more 
fluid  intestinal  contents,  whilst  the  solid  matters  are  left  behind.  At  the  same 
time  there  is  very  commonly  pain  in  defecation,  and  the  occasional  passage  of 
some  mucus  or  blood  ;  and  dyspeptic  symptoms,  with  flatulent  distension  of 
the  abdomen,  are  apt  to-come  on.  If  the  stricture  be  within  four  cr  five  inches 
of  the  -anus,  it  may  be  reached  with  the  finger,  and  its  precise  situation  and 
diameter  ascertained.  If  above  this  point,  it  must  be  examined  by  the  intro- 
duction of  a  well  greased  bougie,  attention  being  paid  to  the  curve  which  the 
rectum  makes  fi-om  side  to  side,  as  well  as  from  before  backwards.  In  intro- 
ducing a  bougie  in  order  to  ascertain  the  presence  of  a  stricture  above  the 
upper. end  of  the  rectum,  but  little  information  can  be  gained  in  many  cases,  as 
the  point  of  the  instrimient  is  apt  to  hitch  in  folds  of  the  mucoiis  membrane,  or 
opposite  the  promontory  of  the  sacrum  ;  and  thus,  its  onward  passage  bemg 
jjre vented,  an  appearance  of  constriction  may  present  itseK,  which  in  reality 
does  not  occur,  and  unless  caxe  be  taken  the  mucous  membrane  may  actually 
be  lacerated,  and  the  instrument  forced  through  it  into  the  peritoneal  cavity. 
In  other  cases,  the  bougie  will  appear  to  pass,  when  in  reality  its  point,  meet- 
ing vnth  an  obstruction,  curves  downwards  into  the  rectum. 

The  Progress  and  tennination  of  a  simple  stricture  vary  in  different  cases. 
In  some  the  contraction  of  the  stricture  may  go  on  increasing,  until  at  last 
complete  occlusion  takes  place,  with  retention  of  faeces  and  all  the  symptoms  of 
obstructed  bowels.  This  condition  usually  comes  on  slowly,  and,  after  the 
obstruction  is  complete,  life  may  continue  for  several  weeks  ;  but  in  some 
instances  the  obstruction  seems  to  take  place  rather  suddenly,  and  with  all  the 
sjTuptoms  of  acute  intestinal  strangulation,  death  occurring  in  a  few  days. 
Abscess  occasionally  forms  in  the  neighbourhood  of  the  stricture  ;  and,  passing 
down  into  the  pelvis,  may  burst  either  into  the  ischio-rectal  space,  or  into  the 
vagina,  or  may  present  npon  the  nates.  The  discharge  of  pus  from  this  source, 
as  well  as  from  the  mucous  membrane  lining  the  stricture,  which  falls  into  an 
ulcerated  state,  may  induce  extreme  emaciation  and  hectic,  to  which  the 
impairment  of  nutrition  consequent  upon  the  disturbance  of  digestion  adds 
materially.  In  some  cases  peritonitis  will  at  last  ensue,  either  in  consequ.ence 
of  ulcer  or  abscess  communicating  with  the  serous  cavity,  or  else  from  the 
extension  of  the  iiritation  outwards. 

Treatment. — The  treatment  of  simple  stricture  of  the  rectum  must  be  con- 
ducted on  the  principle  of  dilating  the  canal  at  its  constricted  point.  If  this 
be  within  reach  of  the  finger,  the  dilatation  can  be  readily  carried  out.  If  it  be 
above  the  upper  part  of  the  rectum,  and  the  stricture  be  tight,  it  is  extremely 
difficult  to  introduce  the  proper  instruments  with  certainty.  Wlien  the 
stricture  is  low  down,  so  that  the  end  of  the  finger  can  be  introduced  into  it, 
it  may  readily  be  dilated  by  introducing  a  rectum  bougie  every  second  day,  and 
gradually  increasing  the  size  of  the  instrument.  If  the  stricture  yield  but 
slowly,  and  be  very  tight  and  indurated,  I  have  found  it  a  convenient  plan  to 
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introduce  a  sheathed  prolDe-pointed  bistoury  into  it  and  to  notch  it  towards  its 
posterior  aspect,  where  this  may  he  done  without  danger  to  the  peritoneum.  A 
tent  of  compressed  sponge  should  then  be  introduced,  and  left  in  for  twelve 
hours    On  its  withdrawal,  bougies  may  more  readily  be  passed  ;  or  the  dila- 
tation may  be  carried  on  by  means  of  tents  of  compressed  sponge.    When  the 
stricture  is  above  the  reach  of  the  finger,  a  good  deal  of  management  will  be 
required  to  make  the  bougie  enter  it.  This  is  best  done  by  laying  the  patient  on 
liis  left  side  and  using  a  moderate-sized  wax  or  elastic  bougie,  which  must  be 
passed  without  the  employment  of  any  force.    When  once  the  Surgeon  has 
introduced  one,  others  can  readily  be  made  to  follow  in  the  same  track.  The 
great  danger  in  introducing  a  bougie  high  u^p,  is  to  mistake  the  obstruction 
offered  by  its  point  coming  into  contact  with  one  of  the  valvular  folds  of 
mucous  membrane  that  occur  in  this  situation,  for  that  of  the  stricture,  and, 
by  pushing  on  the  instrument,  to  perforate  it — an  accident  that  would  pro- 
bably occasion  fatal  peritonitis.     During  the  introduction  of  bougies,  the 
bowels  must  be  kept  regular  by  means  of  lenitive  electuary,  and  the  occasional 
use  of  emollient  enemata.    If  much  pain  or  irritation  should  be  occasioned  by 
their  presence,  opium  should  be  administered  internally  or  in  the  form  of  sup- 
positories.   Though  a  simple  stricture  of  the  rectum  may  be  much  relieved  by 
the  use  of  bougies,  it  is  seldom,  I  think,  cured  by  this  means  ;  there  being  a 
great  tendency  in  it  to  contract  so  soon  as  the  treatment  is  discontinued. 

If  complete  obstruction  occur,  an  endeavour  should  be  made  to  relieve  the 
patient  by  the  use  of  enemata  of  gruel  and  linseed  oH,  and  the  strength  should 
be  supported  by  a  diet  that  is  nourishing,  at  the  same  time  that  it  leaves  little 
or  no  solid  residue  ;  the  bowels  may  eventually  act  after  a  considerable  lapse 
of  time,  the  stricture  apparently  giving  way.    In  a  case  which  I  attended  with 
Mr  PoweU,  and  to  which  reference  has  already  been  made,  the  stricture  gave 
way  after  obstruction  had  lasted  for  about  five  weeks,  some  hardened  f^ces 
with  bloody  mucus  being  discharged,  which  were  speedily  followed  by  abun- 
dant feculent  motions.    Should  the  obstmction,  however,  continue,  and  the 
patient  consequently  be  m  imminent  danger  of  death  from  this  cause,  the 
intestine  should  be  opened,  if  possible,  by  Amussat's  operation,  perfoi-med  m 
the  way  abeady  described  (p.  496,  vol.  ii.).    This  may  require  to  be  done  either 
on  the  right  or  the  left  side,  accordmg  to  the  seat  of  stricture.    In  the  majority 
of  instances,  this  wiU  be  situated  below  the  descending  colon,  so  that  relief 
may  be  given  by  opening  this  intestine  in  the  left  loin  ;  but  if  ft  be  impossible 
or  even  very  difiicult  to  determine  the  precise  seat  of  the  obstruction  the 
operation  may  as  readHy  be  performed  in  the  right  lumbar  region    In  those 
lie  cases  in  which  the  stricture  is  seated  in  the  transverse  colon,  there  would 
nrobably  be  considerable  distension  of  the  right  lorn,  Avithout  any  correspond- 
Lg  enlargement  of  the  left  ;  imder  these  circinnstances,  the  proper  plan  would 

be  to  open  the  cfecum. 

Cancer  and  Malignant  STRiCTUBE.-Cancer  of  the  rectimi  usually  occurs 
in  the  form  of  degeneration  or  infiltration  of  the  substance  of  the  wall  of  the 
2ut  giving  rise  to  considerable  indm-ation  and  contraction  of  the  bowel.  In 
oth^r  cases,  a  flat  caiiMower  growth  sprmgs  from  the  inner  ^^face  o  the 
intestine,  bemg  hard,  nodulated,  and  presenting  all  the  ordmaiy  characters  of 
scirrhus,  or  fibro-plastic  ;  sometimes  ft  is  somewhat  P^^^ted,  so  ^  to 
resembk  a  heemorThoidal  protrnrsion.  Lastly  a  scm-hous  ^-^^^m' 
the  areolar  tissue  external  to  the  rectum,  and  at  last  press  upon  and  implicate 

usually  cancerous  disease  is  seated  from  three  to  five  ^-^^^^^^^^^ 
anus,  and  may  impUcate  a  considerable  portion  of  the  bowel,  extendin,  up^^  arUs 
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rather  than  cToAVTiwai-ds,  and  giving  rise  to  considerable  induration  and  contrac- 
tion, with  complete  occlusion  of  the  interior  of  the  gut. 

S>/mptoms.— The  symptoms  of  cancer  of  the  rectum  are  pain  and  weight  in 
the  gut,  with  a  sensation  as  if  the  bowels  had  not  been  completely  reUeved, 
together  with  the  discharge  of  mucus,  blood,  or  pus,  and  some  flattening  of  the 
fteces.  On  exploring  the  parts  with  the  finger,  the  lower  portion  of  the  rectum 
will  usually  be  found  considerably  expanded,  whilst  the  tip  of  the  finger  will 
come  into  contact  with  the  contracted,  hardened,  and  rugged  scii-rhous  mass. 
The  patient  experiences  most  sufi'ering  during  defecation,  in  consequence  of  the 
passage  of  fseces  over  the  raw  and  ulcerated  surface.  This  pain  is  not  confined 
merely  to  the  diseased  part,  where  the  sensation  is  of  a  hot  and  burning  cha- 
racter, but  usually  radiates  round  the  loins  and  down  the  thighs,  and  is  so 
severe,  that  the  patient  looks  forward  to  each  action  of  the  bowels  with  the 
greatest  possible  dread,  and  restrains  it  as  long  as  possible.  The  whole  nervous 
system  at  last  participates  in  this  continually  recurring  suffering  ;  the  coimten- 
ance  becomes  anxious  ;  the  spirits  are  depressed  ;  sleep  and  digestion  are 
destroyed.  The  patient's  condition  is  indeed  truly  miserable,  between  the 
dread  of  excessive  suffering  when  the  bowels  act,  on  the  one  hand,  and  the  fear 
of  impending  obstruction  on  the  other  ;  and  in  many  instances  he  is  worn  out 
by  this  suffering,  together  with  the  constitutional  cachexy  induced  by  the  con- 
tamination of  the  system  with  the  cancerous  matter.  Not  rmfrequently  the 
misery  is  much  increased  by  the  formation  of  fistulous  openings  in  the  neigh- 
bourhood of  the  bowel,  and  commrmications  between  it  and  neighbouring  parts, 
such  as  the  vagina,  bladder,  or  urethra,  with  cancerous  implication  of  them. 
In  other  instances,  thoiTgh  more  rarely,  death  occurs  from  fsecal  obstruction,  as 
in  the  case  of  simple  stricture. 

Treatment. — The  treatment  must  necessarily  be  palliative  ;  large  doses  of 
opium  being  required  after  each  action  of  the  bowels  to  lessen  the  patient's  dis- 
tress. Little  good  can  be  expected  from  more  active  measures  ;  dilatation  only 
irritates  the  disease,  and  would  tend  to  increase  the  mischief.  The  application 
of  caustics,  such  as  potassa  fusa,  does  not  offer  much  prospect  of  advantage,  as 
only  a  superficial  slough  could  in  this  way  be  formed  without  very  serious  risk 
to  the  patient,  and  it  is  an  excessively  painfiil  remedy.  Amtissat  has  proposed 
to  crush  and  break  down  the  morbid  mass  by  means  of  the  finger  and  forceps  ; 
hut  from  .such  treatment  as  this  little  good  can  be  anticipated.  The  recom- 
mendation to  excise  the  cancerous  mass,  as  made  by  Lisfranc  and  other  French 
Surgeons,  is  contrary  to  every  principle  of  good  surgery  ;  as  it  is  impossible  to 
extirpate  the  whole  of  the  disease,  without  either  laying  open  the  peritoneal 
cavity,  or  destroying  the  patient  by  the  profuse  hasmorrhage,  which  could 
scarcely  be  arrested.  If  palliative  means  fail  in  affording  the  requisite  relief, 
and  the  patient  suffer  much  local  pam  and  constitutional  irritation  duiing  de- 
fecation, the  propriety  of  establishing  an  artificial  anus  in  the  left  lumbar 
region  may  be  disctissed  ;  not  with  a  view  of  saving  life,  but  rather  in  the  hope 
of  prolonging  existence,  and  lessening  suffering  by  preventing  the  exhaustion 
and  agonising  pain  that  attend  the  passage  of  the  feculent  matter  over  the 
ulcerated  surface  (p.  496,  vol.  ii.).  In  several  instances  much  relief  of  sufi'ering 
and  considerable  prolongation  of  life  have  been  eft'ected  by  this  jirocedure. 

Cancer  of  the  Anus. — This  is  not  a  very  common  affection ;  it  usually 
occurs  secondarily  in  consequence  of  scirrhus  of  the  rectum  spreading  to  and 
involving  the  margin  of  the  anus.  When  it  occurs  as  a  primary  disease, 
it  is  usually  in  the  form  of  epithelioma,  and  may  then  form  about  the  anus, 
just  as  it  does  at  other  muco-cutaneous  apertures.  If  limited,  and  detected  in 
the  early  stage,  it  might  advantageously  be  excised  ;  but  at  a  more  advanced 
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period  of  the  disease,  such  a  practice  can  scarcely  lie  adopted  with  any  prospect 
of  success,  in  consequence  of  the  impossibility  of  removing  the  whole  of  the 

stru.ctures  implicated.  _  .      „        ,     -xi    r  • 

FiBHO  Plastic  Tumour  of  the  rectum  is  occasionally  met  with,  forming 
large  and  somewhat  pale  tuherose  masses,  projecting  into  the  interior  of  tlie 
gut  or  even  protruding  tlirough  the  anus,  and  giving  rise  to  the  same  train  of 
local  symptoms  as  characterise  cancer  of  the  gut— although  the  pain  is  less  in- 
tense In  such  cases  as  these  the  disease  may,  if  Kmited  or  pedunculated,  he 
removed  by  double  whipcord  ligature  or  by  the  6craseur.  By  means  of  this 
instrument,  I  have  removed  from  the  inside  of  the  gut  a  tumour  of  this  kind 
nearly  as  large  as  the  fist.  Recurrence  may  of  course  be  expected,  but  the 
patient  will  get  relief  for  a  time. 

Polypi  sometimes  form  in  the  rectum,  constitutmg  large  pendulous  tumours 
of  a  fibro-mucous  character  ;  they  may  most  conveniently  and  safely  be  re- 
moved by  the  application  of  a  ligature  to  their  neck. 


RECTAL  FISTULA. 

Fistulous  openings  occasionaUy  occur  between  the  rectum  and  the  bladder  in 
men  ;  or  between  this  gut  and  the  vagina  in  women. 

Recto-Vesical  Fistula  are  not  of  common  occm-rence,  and  usually  result 
either  from  organic  disease  of  a  cancerous  character,  establisliing  a  commumca- 
tion  between  the  rectum  and  the  bladder  ;  or  from  a  wound  of  the  gut  during 
the  operation  of  lithotomy.  In  these  cases  the  urine  escapes  fcr  anum  m 
greater  or  less  quantity,  occasioning  constant  irritation  or  excoriation,  ^ith  a 
sort  of  liquid  diarrhoea  ;  and  the  wet  state  in  which  tlie  patient  is  kept  by  the 
dribblincT  of  urine  gives  rise  to  an  offensive  ammoniacal  odom-  about  him.  It 
the  commimication  between  the  rectum  and  bladder  be  a  free  one,  feculent 
matter  and  flatus  get  admission  into  the  urinary  organ,  and  escape  from  time 
to  time  by  the  urethra  ;  perhaps  even  more  abundantly  than  the  urme  does  per 
anum  This  is  especiaUy  the  case  when  the  fistula  is  carcinomatous  ;  and  it  is 
remarkable  how  little  irritation  is  often  set  up  by  this  admixtm-e  of  fseces  with 
urine  in  the  bladder.  The  fistulous  apertiu-e  in  the  rectmn  can  always  readily 
be  detected  by  passing  the  finger  into  the  gut,  or  examining  its  interior  ^^1th 
the  speculum  aui. 

Treatvient  —If  the  disease  be  cancerous,  nothing  can  be  done  m  the  way  ot 
treatment  beyond  keeping  the  parts  clean  ;  but  if  it  be  traumatic  m  its  origin, 
of  small  size,  and  more  especially  if  it  be  recent,  its  closui-e  may  not  unfre- 
ciuently  be  accomplished  by  touching  it  Avith  the  nitrate  of  silver,  or  a  red-hot 
wii-e  through  a  speculum  ani.  In  these  cases,  the  platinvun  loop  made  red-hot 
bv  the  calvanic  cm-rent,  according  to  MarshaU's  plan,  might  advantageously  be 
employed.  If,  however,  the  fistida  be  of  old  standing,  and  the  aperture  large 
cauterisation  will  probably  not  succeed;  and  then  perhaps  the  only  mode  of 
treatment  that  can  be  adopted  will  be  to  introduce  a  grooved  staff  into  the 
urethra,  and  cut  through  the  sphincter  upon  this,  tlius  laying  the  parts  into 
one  and  converting  the  anal  into  a  perineal  fistula.  By  keepmg  the  catheter 
rC  bladder,  and  emptyhig  this,  granulations  will  be  allowed  to  sprmg  up, 

and  deep  union  be  accomplished.  •   i.-  i,„o 

EnSo-Yaoinal  FISTULA.-It  lias  happened  that  a  —nic atio^^ 
set  up  between  the  smaU  intestine  and  the  vagina,  an  artihaal  am^  m^la^^^ 
forming  in  this  cavity.    These  cases,  however,  are  very  ^-^^^^''^l    '  \^  ^^^^^ 
be  looked  upon  as  inciu-able ;  for  though  some  of  the  French  °n^^^^^^^^^^ 
and  Casamayor,  have  endeavom-ed  to  establish,  by  a  deep  and  diflicult  cU.scc 
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tion,  a  communication  between  the  small  and  lai-ge  intestine,  the  operation,  as 
might  have  been  expected,  has  proved  fatal. 

Recto-Vaginal  Fistulas  are  nsuaUy  the  result  of  sloughing  of  the  posterior 
wall  of  the  vagina,  in  consequence  of  some  undue  pressure  exercised  upon  it 
during  partm-ition.  They  are  of  two  kinds  ;  viz.,  the  siniple,  and  those  com- 
plicated with  more  or  less  extensive  laceration  of  the  perinEBiun.  The  size  ol 
these  fistulous  openings,  when  uncomplicated  with  rupture  of  the  perinteiun, 
vai'ies  gi-eatly ;  in  some  cases  there  is  merely  a  small  perforation,  ia  others 
there  may  be  loss  of  the  greater  portion  of  the  posterior  wall  of  the  vagina. 
Whatever  theu-  size,  they  are  necessarily  soiu-ces  of  very  great  discomfort  and 
annoyance,  both  physical  and  mental,  to  the  patient.  The  recognition  of  the 
disease  is  of  coiu'se  at  once  made  ;  the  escape  of  the  fteces  and  flatus  into  the 
vagina  beiag  obvious,  and  digital  or  ocular  examination  thi-ough  the  two-bladed 
speculum  at  once  detecting  the  seat  and  extent  of  the  aperture.  As  there  is 
just  the  possibility  of  the  communication  existing  between  the  vagina  and  the 
small  intestine,  it  may  be  useful  to  bear  in  mind  that,  in  this  case,  the  feculent 
matter  that  escapes  has  been  foimd  to  be  yellower  and  less  stercoraceous  than 
when  the  rectiim  is  opened. 

The  Treatment  will  vary  according  as  the  fistula  is  simple  or  complicated 
with  lacerated  perinseum. 

Simple  uncomplicated  Recto-Vaginal  Fistula,  if  it  be  small  and  recent,  may 
occasionally  be  closed  by  attention  to  cleanliness,  at  the  same  time  that  its 
edges  are  touched  with  the  nitrate  of  silver,  a  hot  iron  wire,  or  the  platinum 
loop.   If  it  be  very  large,  the  greater  part  of  the  posterior  wall  of  the  vagina 
having  been  destroyed,  it  will  probably  be  incm^able ;  but  even  here  the  patient 
should  not  be  left  to  her  fete,  and  some  operation  should  be  attempted  which 
may  lessen  its  size,  even  if  it  do  not  completely  close  it.    The  kind  of  fistula 
which  is  here  most  commonly  met  with  usually  consists  of  a  circular  aperture, 
that  readily  admits  the  point  of  the  finger,  as  it  is  situated  just  above  the 
sphincter  ani.    The  operation  for  the  closure  of  a  recto-vaginal  fistula  of  this 
kind  consists,  after  emptying  the  patient's  bowels  by  purgatives  and  an  enema, 
and  the  bladder  by  the  catheter,  in  introducing  a  duck-billed  speculum  into  the 
vagina,  and  freely  paring  the  edges  of  the  aperture.    As  the  fistula  is  always 
low  do\TO,  this  is  readily  done  by  placing  the  patient  on  her  back,  and  tying 
the  hands  and  feet  together,  as  in  lithotomy.    The  vaginal  mucous  membrane 
should  be  dissected  off  towards  the  fistula.  The  next  point  is  to  bring  its  edges 
into  apposition,  in  a  direction  transverse  to  the  axis  of  the  vagina ;  and  in  doing 
this,  the  recommendation  made  by  Copeland  and  Brown,  of  dividing  the 
sphincter  ani,  should  always  be  acted  on,  as  it  is  a  most  important  auxiliary  to 
the  success  of  the  operative  procedures  that  are  required ;  for,  as  there  is  always 
loss  of  substance  in  these  fistulse,  there  is  necessaiily  a  tendency  to  tension  on 
their  sides  when  any  attempt  is  made  to  drawn  them  together  ;  and  it  is  also 
of  importance  that  any  muscidar  movement  about  the  parts  in  the  neighbour- 
hood of  the  fistula  should  be  arrested,  as  this  might  othervnse  break  down  union 
after  it  had  taken  place  between  the  edges.    The  sides  of  the  fistula  must  then 
be  drawn  into  apposition  by  silver  sutures  introduced  by  means  of  the  hollow 
needle,    I  have  generally  foimd  that  these  sutm-es  are  most  easUy  introduced 
if  passed  from  above  downwards — the  mucous  membrane  being  then  drawn  upon 
by  the  needle,  which  more  readily  transfixes  it  than  if  it  is  introduced  fi-om 
below  upwards,  when  it  is  left  to  push  the  membrane  before  it.    The  wires  are 
then  passed  across  the  fistula  and  out  through  the  vaginal  mucous  membrane 
half  an  inch  beyond  the  freshened  sm-faces,  care  being  taken  not  to  include  the 
rectal  mucous  membrane.    They  may  then  be  twisted,  or  brought  tlirouo-h  a 
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leaden  plate  and  clamped  by  shot.  The  success  of  the  procedure  depends  not 
only  on  the  proper  completion  of  the  steps  of  the  operation,  hut  gi-eatly  on  the 
after-treatment.  This  should  consist  in  the  administration  of  opium,  to  pre- 
vent the  howels  from  acting  for  ten  or  twelve  days  ;  indeed,  until  firm  union 
has  taken  place  between  the  edges.  They  may  then  he  moved  by  means  of 
laxatives  and  oleaginous  enemata  carefully  given.  Durmg  the  treatment  the 
parts  should  be  distm-bed  as  little  as  possible,  the  patient  lying  on  her  side 
with  a  gum  catheter  tied  in  the  bladder.  The  parts  should  be  well  syringed 
twice  a  day  with  cold  water.  The  patient  must  be  kept  upon  a  very  moderate 
diet,  and  the  stitches  may  be  left  in  for  eight  days,  when  they  must  be  cut  out 
and  carefully  removed.  Should  any  point  of  the  fistula  not  be  closed,  the  appli- 
cation of  the  nitrate  of  silver  may  induce  proper  union  of  it. 

If,  as  very  commonly  happens,  the  Recto-Vaginal  Fistula  he  complicated  with  a 
Lacerated  Perinceum,  the  operation  for  that  condition,  described  at  p.  457,  vol.  i., 
must  be  pei-foi-med,  and  the  edges  of  the  fistula,  being  deeply  pared,  brought 
together  at  the  same  time.  Sometimes  in  these  cases  it  happens  that  the 
perinseum  unites,  leaving  an  aperture  above  this  iu  the  recto-vaginal  septum ;  if 
this  aperture  be  but  smaU,  it  may  be  closed  by  its  edges  being  touched  from  time 
to  time  with  the  actual  cautery  ;  if  it  be  large,  so  as  to  allow  the  introduction 
of  the  finger,  I  believe  that  it  is  generally  useless  to  attempt  to  close  this  aper- 
ture by  itseK ;  but  the  perinseum  should  again  be  divided,  and  the  whole 
operation  repeated. 

ULCER  AND  FISSURE  OF  THE  ANUS. 
This  disease,  though  trivial  in  point  of  size  and  in  its  pathological  relations, 
is  of  great  practical  importance,  on  accoimt  of  the  excessive  local  pain  and 
great  constitutional  irritation  to  which  a  patient  laboui-ing  imder  it  is  often 
subject.  Ulcer  and  fissure  commonly  exist  together  in  this  situation,  though  it 
by  no  means  unfrequently  happens  that  the  two  conditions  occur  separately. 
The  ulcer  is  usually  of  small  size,  seldom  larger  than  a  silver  threepence,  of  a 
cii-cular  or  longitudinal  shape,  situated  between  the  folds  of  the  mucoiis  mem- 
brane in  the  upper  part  of  the  amis,  or  rather  the  lower  part  of  the  rectum, 
just  above  the  ring  or  ledge  formed  by  the  sphincter,  and  is  usually  met  with 


Fig.  490.— Anal  Dilator. 


Fig.  491.— Speculum  Ani. 


towards  the  posterior  part  of  the  gut  on  one  side  of,  or  opposite  to,  the  point  of 
the  coccyx.    OccasionaUy  more  than  one  ulcer  exists  in  this  situation.    11  a 
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fissivre  accompany  the  iilcer,  it  commonly  leads  from  tliis  across  the  face  of 
the  sphincter  to  the  verge  of  the  anus  ;  hut  in  many  cases  one  or  two  fissiu-es, 
sometimes  even  three  or  foiir,  exist  without  any  ulcej-.  The  fissui-es  are 
usually  slightly  indurated  and  cord-like,  extending  merely  through  the  mucous 
membrime,  scarcely,  if  at  all,  implicating  the  deeper  structures  ;  and  not  un- 
frequently  theii-  external  termination  is  concealed  by  a  small  red  pile  or  flap  of 
integument. 

The  existence  of  the  ulcer  may  usually  be  determined  by  exploring  the 
rectum  with  the  finger,  which,  if  practised  in  these  examinations,  will  detect  a 
small,  soft,  and  velvety  patch  at  the  diseased  spot ;  on  touching  this  the  patient 
will  usually  complain  of  acute  and  btu-ning  pain.  In  some  cases  the  ulcer  may 
be  broxight  into  view  by  examining  the  rectum  with  the  speculum  ani,  as  here 
delineated  (figs.  490  and  491).  The  fissm-e  may  always  readily  be  detected  by 
everting  the  mucous  membrane  of  the  amis,  and  by  lifting  up  or  turning  aside 
the  pile  that  covers  the  lower  end  of  the  crack.  During  this  examination,  it 
will  usually  be  found  that  the  sphincter  ani  is  in  a  more  or  less  spasmodically 
contracted  state,  admitting  the  finger  and  instrument  with  difficulty. 

Symptoms. — The  symptoms  of  ulcer  or  fissure  in  the  anus  are  very  character- 
istic. The  patient  complains  of  pain,  usually  of  a  severe  burning  character,  on 
the  passage  of  a  motion,  especially  if  a  hard  one  ;  occasionally  it  occurs  at  the 
time  of  defecation,  but  more  frequently  commences  a  few  minutes  afterwards, 
and  continues  from  half  an  hour  to  several  hom-s.  This  pain  is  very  severe, 
and  peculiarly  wearing  and  burning-;  it  is  generally  most  felt  opposite  the 
sacro-iliac  articulation,  but  not  unfrequently  radiates  round  the  pelvis  or  down 
the  thighs.  In  many  cases  it  produces  a  good  deal  of  continued  irritation 
about  the  genito-urinary  organs,  giving  rise  to  symptoms  of  spasmodic  stricture ; 
a  frequent  desire  to  urinate,  tenderness  about  the  prostate,  and  seminal  emis- 
sions. The  pain  is  sometimes  so  severe  that  the  patient  avoids  defecation  as 
long  as  possible,  and  even  abstains  from  food  with  the  view  of  lessening  the 
necessity  for  the  frequency  of  this  act.  Very  commonly  in  women,  the  pains 
produced  by  the  rectal  disease  simidate  those  occasioned  by  uterine  irritation  ; 
and  in  both  sexes  they  may  after  a  time  become  continuous,  and  be  attended 
by  a  good  deal  of  constant  tmeastness  in  sitting,  so  that  the  j)atient  is  obliged 
to  raise  the  affected  hip.  There  is  often  a  discharge  of  a  streak  of  pus  or  blood 
on  the  fseces,  and  commonly  a  good  deal  of  mucous  exudation,  with  some 
tenesmus  on  defecation  ;  bv;t  in  some  instances  these  symptoms  are  altogether 
absent,  and  the  patient  never  suffers  any  local  inconvenience  except  from  the' 
pain. 

The  constitutional  irritation  is  often  very  great,  the  nervous  system  gene- 
rally sympathising  with  the  local  mischief.  The  coimtenance  becomes  pale, 
anxious,  careworn,  and  the  patient's  expression  is  indicative  of  constant 
suffering. 

Causes. — This  affection  most  commonly  occm-s  in  women,  especially  in  those 
of  an  hysterical  temperament  and  weakly  constitution.  When  met  with  in  men, 
it  is  most  frequently  seen  in  enfeebled,  cachectic,  and  debilitated  subjects,  and 
appears  to  be  the  result  of  a  broken  state  of  health.  In  persons  who  have  been 
the  subjects  of  the  chronic  dysentery  of  hot  climates,  I  have  several  times 
noticed  a  peculiar  form  of  patchy  ulceration  within  the  rectum,  of  an  extremely 
irritable  and  very  intractable  chai'acter.  I  have  in  several  instances  observed 
it  in  women  to  be  of  a  syphilitic  nature,  and  in  such  cases  it  is  situated  gene- 
rally towards  the  side  or  the  anterior  part  of  the  anus. 

Treatment. — The  treatment  of  fissure  or  ulcer  of  the  anus,  when  the  disease 
is  met  with  in  the  early  stages,  may  sometimes  be  successfully  conducted  by 
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the  application  of  nitrate  of  silver  to  the  fissure,  and  the  use  of  an  anodjTie  or 
astringent  suppository.  I  have  found  a  very  excellent  and  useful  suppository 
in  this  and  many  other  painful  affections  of  the  anus  to  be  composed  of  2  grains 
of  extract  of  belladonna,  2  grains  of  the  acetate  of  lead,  and  4  of  tannin,  made 
up  to  a  proper  consistence  with  a  little  suet.  This  may  be  introduced  into  the 
rectum  every  night  and  allowed  to  dissolve  there  ;  the  bowels  should  at  the 
same  time  be  kept  gently  open  with  castor-oil,  or  the  lenitiye  electuary.  In 
those  cases  in  which  the  disease  has  been  of  some  standing  these  means  will 
not  suffice,  and  it  becomes  necessary  to  have  recourse  to  a  very  simple  operation 
to  effect  a  cure.  This  consists  in  dividing  the  affected  mucous  membrane 
through  the  ulcer  or  fissure,  with  possibly  some  of  the  subjacent  fibres  of  the 
sphincter  muscle,  by  which  the  part  is  set  at  rest,  and  cicatrisation  speedily 
takes  place.  The  relief  after  the  operation  is  usually  immediate  ;  indeed,  after 
its  performance,  a  patient  who  has  been  suffering  severely  for  months  or  years, 
will  often  get  complete  and  almost  instantaneous  relief.  Tlie  merit  of  intro- 
ducing this  plan  of  treatment  for  the  cure  of  vlcer  and  fissure  of  the  anus  ijito 
surgical  practice  is  due  to  Sir  B.  Brodie.  Boyer  had  previously  recommended 
that  the  sphincter  should  be  cut  completely  across,  in  order  that  its  action 
might  be  paralysed  ;  but  Brodie  found  that  the  nicer  could  be  made  to 
heal  as  readily  by  the  limited  incision  above  mentioned.  The  operation  is 
readily  done  by  introducing  the  left  fore-finger  into  the  rectum,  guiding  along 
it  a  probe-pointed  bistoury,  and  then  cutting  downwards  and  outwards,  carrying 
the  knife  about  the  eighth  of  an  inch  in  depth.  No  dressing  is  required  after 
this  operation  ;  but,  if  the  incision  do  not  readily  heal,  it  should  be  touched 
from  the  bottom  with  the  nitrate  of  silver.  The  patient's  bowels  should 
be  well  opened  before  the  operation,  and  a  dose  of  castor-oil  may  be  given  on 
the  second  or  third  day  after  it.  During  the  process  of  cicatrisation  it  will 
often  be  advantageous  to  give  iron,  and  to  put  the  patient  on  a  nourishing 
diet. 

Spasmodic  Contraction  of  the  Sphincter  Ani  is  usually  associated  with  fissure 
or  ulcer  of  the  anus  ;  but  occasionally  it  occurs  without  this  complication,  and 
in  all  cases  it  may  be  connected  with  a  neuralgic  condition  of  the  part.  In 
hysterical  women,  this  neuralgia  and  spasm  are  especially  apt  to  occur  ;  though 
it  is  not  improbable  that  in  many  of  the  so-called  cases  of  neuralgia  of  the 
anus,  some  positive  disease,  such  as  a  small  ulcer  or  fissure,  may  be  detected  on 
close  examination,  as  I  have  had  several  occasions  to  verify. 

The  Treatment  of  spasm  of  the  sphincter,  whether  associated  with  neuralgia 
or  not,  consists  in  the  employment  of  local  sedatives,  enemata,  and  laxatives, 
with,  if  necessary,  the  division  of  a  few  of  the  muscular  fibres,  together  with 
the  mucous  membrane. 

ABSCESS  AND  FISTULA. 
Abscess  not  unfrequently  occurs  in  the  vicinity  of  the  rectum  and  anus.  It 
may  either  be  superficial,  being  confined  to  the  muco-cutaneous  structures,  and 
presenting  the  ordinary  characters  of  acute  subcutaneous  abscess  ;  or  it  may  be 
deeply  seated,  forming  in  the  ischio-rectal  fossa.  It  is  these  rectal  abscesses 
that  are  of  most  practical  importance.  They  may  be  of  two  kinds— 4cM<e  and 
Chronic. 

Acute  Ischio-rectal  ^&scess.— This  forms  deeply  in  the  fossa,  with  throhbnig, 
shooting,  and  stabbing  pains  through  the  anus,  rectum,  and  perineum  ;  ou 
examination,  a  hard  brawny  substance  may  be  felt  in  the  areolar  tissue  by 
the  side  of  the  gut,  either  by  examination  fronr  without,  or  by  exploration 
through  the  rectum,  which  speedily  softens,  and  will,  unless  an  outlet  be  made 
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for  it,  either  bui-st  externally,  or  into  the  cavity  of  the  gut,  or  both  ways.  This 
ac\ite  form  of  abscess  usually  occiu-s  in  persons  of  otherwise  strong  and  healthy 
constitutions. 

Chrmic  Ischio-rectal  Abscess,  on  the  other  hand,  occui's  insidiously  in  persons 
of  cachectic,  broken,  or  phthisical  constitutions.  Without  much  pain  or  local 
inconvenience,  it  forms  a  collection  of  pus,  which  is  usually  limited  to  one 
side  of  the  ischio-rectal  fossa,  birt  in  other  cases  acquires  considerable  magni- 
tude, denuding  the  gut  to  a  considerable  extent ;  in  fact,  almost  surrounding 
the  rectum,  and  then  spreading  widely  on  the  nates  or  hip,  presenting  all  the 
ordinary  characters  of  a  chronic  abscess.  This  kind  of  purulent  collection  may 
form  in  this  as  in  any  other  situation  ia  the  body,  as  the  result  of  congestion  or 
of  some  local  irritation.  I  have  several  times  seen  it  follow  lacks,  blows,  or 
bruises  of  the  lower  part  of  the  body,  or  as  a  consequence  of  the  lowering  of 
the  vitality  of  the  mass  of  cellulo-adipose  tissue  on  the  ischio-rectal  fossa  by 
weakly  persons  sitting  on  a  cold  stone,  or  standing  for  a  long  time  on  the  ice  or 
snow.  Tn  other  cases  the  mischief  appears  to  originate  around  the  prostate, 
and  an  abscess  forming  in  this  situation  may  find  its  way  down  by  the  side  of 
the  rectum.  Sir  B.  Brodie  attributed  these  abscesses,  and  the  consequent 
fistxdse,  to  perforations  of  the  mucous  membraiie  of  the  gut ;  and  although  I 
think  he  exaggerated  the  frequency  of  this  mode  of  production  of  the  abscess, 
yet  there  can  be  no  doubt  that,  in  some  instances  at  least,  it  occurs  as  the 
result  of  perforation  of  the  bowel ;  either  by  ulceration  from,  witliin,  by  the 
formation  of  a  fissure,  or  by  some  foreign  body,  as  a  fish-bone,  transfixing  it, 
and  thus  inducing  inflammatory  action  in  the  areolar  tissue  outside  the  rectrun. 

Treatment. — In  the  ti'eatment  of  these  abscesses,  the  priucipal  point  to  be 
attended  to  is  to  prevent  the  extensive  denudation  of  the  gut.  In  order  to  do 
this  the  abscess  must  be  opened,  so  soon  as  the  formation  of  pus  can  be  ascer- 
tained to  have  taken  place,  by  making  a  free,  and,  if  necessary,  a  deep  incision 
into  the  ischio-rectal  space  by  the  side  of  the  bowel.  Unless  this  be  done,  it 
may  either  burst  into  the  interior  of  the  gut,  or  spread  widely  upon  the  nates, 
and  then  give  way.  The  pus  that  is  let  out  of  these  collections  is  always 
extremely  offensive,  even  though  not  mixed  with  any  feculent  matter ;  the 
near  neighbourhood  of  the  bowel  appearing  to  determine  some  change  in  it 
that  renders  its  smell  peculiarly  stercoraceous.  After  the  evacuation  of  the 
abscess  the  patient  feels  easy,  and  thinks  that  all  is  well,  the  discharge 
gradually  lessening  and  the  cavity  contracting  ;  but  it  does  not  close,  and  a 
fistxila  will  be  left,  which  continues  to  exude  a  thin  watery  pus,  in  which  fecu- 
lent matter,  perhaps,  accumulates  from  time  to  time,  giving  rise  to  fresh  out- 
breaks and  extensions  of  the  disease. 

Fistula  in  Ano. — The  sinus  left  by  the  contraction  of  the  cavity  of  an 
ischio-rectal  abscess  constitutes  a  fistula  in  ano ;  an  affection  that  has  attracted 
a  good  deal  of  attention  from  the  frequency  of  its  occurrence,  and  from  the 
difficulty  of  curing  it  without  having  recourse  to  operation. 

Extent. — Some  fistulse  are  very  limited,  being  merely  the  sinus  left  in  the 
submucous  areolar  tissue  of  the  anus  after  the  bursting  of  a  superficial  abscess 
in  this  situation,  extenrling  to  a  short  distance  up  the  gut  inside  the  spliincter. 
This  form  of  fistula  constitutes,  however,  a  kind  of  spuiious  variety  of  the 
disease  ;  for  the  true  fistula  in  ano  is  outside  the  sphincter  in  the  surroundino- 
areolar  tissue,  extending  always  as  high  as  the  upper  margin  of  that  muscle 
and  frequently  stretching  to  a  considerable  distance  up  the  side  of  the  gut. 
Most  frequently  the  lower  and  external  aperture  of  the  fistula  is  single,  and  is 
situated  by  the  side  of  the  anus  in  the  ischio-rectal  fossa,  just  beyond  the 
sphincter  ;  but  not  unfrequently  the  aperture  is  in  the  perineeura,  or  posteriorly 
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in  the  coccygeal  region.  Occasionally  there  is  a  fistulous  opening  on  each  side 
of  the  gut ;  or  several  openings  may  exist,  and  then  sinuses  extend  from 
these  upxvards  and  outwards  to  a  considerable  distance,  undermmmg  the 
integuments  of  the  perintfium  ahout  the  buttocks,  even  stretching  away  towards 
the  trochanters,  and  opening  at  a  great  distance  from  the  bowel.  These  extensive 
fistulas  and  sinuses  are  frecLuently  connected  with  stricture  of  the  gut ; 
but  they  may  occur  without  this  in  old  and  neglected  cases  of  the  simple 

The  'fistulse  are  usually  oblique,  but  straight  in  their  direction  from  a 
point  half  an  inch  or  an  inch  from  the  anal  aperture,  running  upwards  to 
above  the  sphincter.  In  some  cases  they  are  tortuous  ;  and  occasionally,  when 
opening  at  a  distance  from  the  gut,  and  extensively  imdermining  the  integu- 
ments, they  are  angular,  having,  as  it  were,  an  elbow  at  that  point  where  the 
superficial  sinus  meets  the  deep  fistula.  This  peculiarity  will  prevent  the 
passage  of  a  probe  through  their  whole  length  until  the  external  sinus 
has  been  slit  up,  and  the  commencement  of  the  deen  fissure  reached,  and 
may  lead  to  the  supposition  of  the  fistula  being  more  superficial  than  it  in 
reality  is. 

Varieties.— Fistula  in  ano  is  said  to  be  Complete  when  it  communicates  by 
one  end  \vith  the  interior  of  the  rectum,  and  opens  by  the  other  upon  the 
external  surface.  It  is  said  to  be  Incomplete  when  it  has  only  one  aperture, 
whether  that  be  external  or  internal. 

Complete  Fistula  is  the  most  common  form.  It  probably  arises  m  the 
majority  of  cases  from  some  source  of  irritation  seated  within  the  bowel,  by 
which  the  mucous  membrane  of  the  rectum  has  been  perforated,  and  an  abscess 
has  formed  in  the  areolar  tissue  outside  the  gut.  The  external  opemng  in 
this  form  of  fistula  is  usually  from  half  an  inch  to  an  inch  from  the  margm  of 
the  anus  ;  though  it  may  be  seated  at  a  greater  distance  than  this,  as  upon  the 
hip.  It  is  commonly  smaU,  and  has  a  vascular  granulation  projecting  from  or 
occluding  it ;  and  a  thin  purulent  discharge  nsuaUy  drains  away  from  it  in 
smaU  quantities,  moistening  the  surrounding  integuments.  The  internal  open- 
ing is  usuaUy  situated  just  above  the  sphincter,  where  the  rectum  begms  to 
expand.  But  the  fistula  does  not  terminate  at  this  internal  aperture ;  for  m 
the  majority  of  cases  it  runs  up  into  a  kind  of  cul-de-sac,  to  a  considerable  dis- 
tance further.  The  internal  aperture  may  readHy  be  detected  by  introducmg  a 
blunt  cui-ved  probe  into  the  fistula  ;  when,  by  a  Httle  management,  it  may  be 
carried  through  the  inner  opening.  In  some  cases,  the  existence  of  this_  may 
be  ascertained  by  examining  the  interior  of  the  bowel  with  a  speculum  am,  and 
by  iniecting  water  into  the  external  opening.  _ 

Incomplete  or  Blind  Fistula  may  be  of  two  kinds,  and  commonly  arises  from 
constitutional  causes.  When  there  is  no  internal  perforation,  a  mere  smus 
having  been  left  by  the  bursting  of  an  abscess,  the  fistula  is  termed  blind 
external.  When  there  is  only  an  internal  aperture,  it  is  called  blind  internal. 
The  blind  external  fistula  is  readily  recognised  by  its  being  found  that  the 
probe  does  not  penetrate  the  interior  of  the  gut.  The  blind  internal  is  not  so 
readily  detected;  but  in  this  case  it  will  generally  be  found  that  the  patient 
suffers  from  an  occasional  and  tolerably  abundant  discharge  of  pus  from  the 
interior  of  the  bowel;  that  there  is  a  good  deal  of  tenderness,  ^'^  ''^^ 
brawny  induration  in  the  ischio-rectal  fossa  on  one  side  of  the  ^^^J^^''^^^ 
the  pus  may  be  made  to  well  out  in  some  quantity  by  P^^"^^ 
On  passing  the  finger  into  the  rectum,  the  ragged  internal  aperture  m  the  gut 

through  which  the  pus  exudes  may  ''^^^y^luv  necessary.    It  is  true  that  in 
treatment.— -Operative  interference  is  usually  necessary. 
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some  rare  instances  the  fistula  may  be  made  to  close  under  the  influence  of 
constitutional  management,  aided,  perhaps,  by  stimulating  its  interior  with  the 
nitrate  of  silver,  or  by  touching  it  with  a  probe  dipped  in  nitric  acid.  This 
kind  of  treatment  is,  however,  only  successful  in  the  blind  external  fistula, 
several  ijistances  of  which  I  have  seen  recover  in  this  way;  but  it  can  never 
be  expected  to  answer  in  any  other  variety  of  the  disease.  Occasionally  in 
elderly  people  a  blind  internal  fistula  (or  fistulse)  wiU  be  found,  which,  falling 
into  a  very  chronic  state  and  discharging  but  little,  is  a  source  of  but  very 
trivial  discomfort,  and  wiU  continue  for  years  without  giving  the  patient 
serious  local  inconvenience,  and  in  no  way  distm-bing  the  general  health.  In 
such  cases,  I  believe,  there  is  often  far  less  risk  in  leaving  the  fistula  un- 
touched, than  in  subjecting  the  patient  at  an  advanced  period  of  life  to  the 
hazards  of  an  operation.  When  the  fistula  is  comjplete,  the  only  plan  of  treat- 
ment that  offers  any  chance  of  success  is  the  division  of  the  sphincter  ;  so  that 
this  muscle,  which  tends  to  prevent  the  closure  of  the  sinus,  may  be  paralysed, 
and  the  fistula,  being  laid  open  from  the  bottom,  made  to  heal  by  granu- 
lation. Various  plans  have  been  devised  for  the  division  of  the  sphincter,  and 
much  ingenuity  has  been  expended  in  attempts  to  discover  simpler  and  less 
painful  modes  of  effecting  this  than  by  the  knife,  but  hitherto  without  success  ; 
and  the  only  plan  of  treatment  that  deserves  any  attention  is  the  division 
of  the  sphincter  with  a  curved  bistoury. 

The  Operation  for  fistula  in  ano  should  not  be  performed  indiscriminately 
in  all  cases  and  at  aU  periods  of  the  disease.  If  the  fistula  be  dependent 
upon  stricture  of  the  gut,  and  more  especially  if  tliis  be  of  a  malignant 
character,  it  is  evident  that  no  operation  can  be  attended  by  a  chance  of 
success,  and  none  should  be  attempted.  So,  also,  if  the  patient  be  cachectic 
and  broken  in  health,  it  is  well  to  improve  his  constitutional  powers  before 
undertaking  an  operation,  lest  the  wound  that  results  may  not  readUy  cica- 
trise. It  is  also  well  to  wait  until  the  disease  has  assumed  a  somewhat  chronic 
form  before  proceeding  to  the  division  of  the  sphincter  ;  if  this  be  done  early 
after  the  bursting  of  the  abscess,  or  at  any  time  if  there  be  much  inflammatory 
action  going  on,  the  wound  is  apt  to  assume  a  somewhat  sloughy  condition,  and 
to  heal  with  great  difficulty.  The  most  important  question  usually  connected 
with  the  operation  for  fistula,  is  the  propriety  of  performing  it  in  phthisical 
subjects.  It  is  a  well-known  fact  that  fistula  in  ano  is  especially  apt  to  occur 
in  consumptive  individuals,  and  it  is  often  a  nice  point  to  determine  whether 
an  operation  should  be  performed  or  not  in  them  ;  how  far  the  drain  from  the 
fistula  may  keep  up  or  even  generate  the  tendency  to  phthisis,  or  how  far  it 
may  be  salutary  in  acting  as  a  counter-irritant,  and  in  preventing  the  morbid 
condition  of  the  lung  from  developing  itself.  Theophilus  Thompson  has  stated 
that  the  co-existence  of  fistula  with  phthisis  appears  to  retard  the  progress  of 
the  latter  disease,  acting  as  a  derivative  ;  and  doubtless  in  some  instances  this 
may  be  so.  I  have,  however,  in  several  cases  found  considerable  advantage 
result  from  operating  for  fistula  in  the  early  stages  of  phthisis,  or  in  suspected 
cases  of  that  disease,  the  patient's  health  having  considerably  improved  after 
the  healing  of  the  fistula.  In  such  cases,  it  may  be  of  use  to  put  an  issue  in 
the  arm  or  side  of  the  chest.  But  in  confirmed,  and  still  less  in  advanced 
phthisis,  no  operation  should  ever  be  practised ;  as  the  wound  will  not  heal, 
and  the  patient  must  be  weakened  by  the  additional  discharge. 

The  operation  for  complete  fistula  should  be  perfoimed  in  the  following  way. 
The  bowels  having  been  well  cleared  out  the  day  before  with  a  dose  of  castor- 
oU,  and  an  enema  administered  on  the  morning  of  the  operation,  the  patient 
should  be  laid  on  his  left  side,  with  the  nates  projecting  over  the  edge  of  the 
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Fig.  493. — Operation  for 
tula  in  Ano. 


Fis- 


1)6(1 ;  a  probe  must  then  Le  passed  througli  the  fistulous  track  into  the  rectum, 
and  the  Siu-geon,  introducing  the  forefinger  into  the  gut,  feels  for  the  end  of 
the  instrument ;  he  tlien  passes  a  short  strong-bladed  probe-pointed  bistoury  of 
about  the  size  and  sliape  of  that  represented  in  the  annexed  figure  (492), 
throiigh  the  fistula,  using  the  probe  as 
a  guide,  though  in  some  cases  tins  may 
conveniently  be  dispensed  with.  When 
he  feels  the  end  of  the  knife  project- 
ing into  the  rectum  through  the  inter- 
nal aperture  of  the  fistula,  he  with- 
draws the  probe,  hooks  his  forefinger 
over  it  (Fig.  493),  and  by  a  sweeping 
and  pressing  cut,  raising  the  handle 
of  the  instrument  at  the  same  time 
that  he  pushes  down  its  point,  brings 
both  fuit;er  and  blade  out  at  the  anal 
aperture,  cutting  through  the  whole 
thickness  of  the  parts  between  this  and 

the  fistula,  so  as  to  lay  the  two  cavities  into  one.  Care  should  be 
taken  to  divide  the  sphincter  in  a  direct  and  not  an  oblique  manner, 
lest  a  flap  or  fold  be  left  which  will  interfere  with  the  proper  healing 
of  the  wound.  In  performing  this  operation,  the  Surgeon  shoidd 
cut  with  his  left  hand  if  the  fistula  be  upon  the  left  side  ;  and  in 
either  case  should  be  careful  not  to  wound  his  own  finger,  as 
such  cuts  often  prove  troublesome  in  healing.  Where  the 
external  aperture  or  apertures  of  the  fistirla  are  at  some  distance 
from  the  gut,  the  integuments  being  imdermined  to  a  considerable 
extent,  perhaps  thinned  soft  and  bluish,  all  the  superficial 
sinuses  should  be  slit  up  ;  and,  in  those  cases  in  which  the 
course  of  the  fistula  runs  more  or  less  at  a  right  angle  mth 
that  of  the  external  sinus,  it  is  necessary  to  do  so  before  the  deep  or  internal 
fistula  can  be  reached,  through  which  the  sphincter  must  be  di^^.ded.  If  the 
fistula  be  a  blind  external  one,  it  must  at  the  time  of  the  operation  be  made 
complete,  by  scratching  with  the  end  of  the  knife  through  the  thinned  struc- 
tures that  intervene  between  its  extremity  and  the  interior  of  the  gut ;  and 
the  operation  must  then  be  completed  in  the  way  described.  If  it  be  a  blind 
internal  fistula,  a  bent  probe  should  be  passed  up  the  anus  and  through  the 
inner  opening  of  the  fistula  into  the  canal.  The  end  of  tliis,  which  can  be  felt 
externally,  must  be  exposed  by  a  puncture  made  through  the  integuments 
with  a  sharp-pouited  bistoury,  and  the  operation  then  concluded  in  the 
ordinary  way. 

When  there  is  an  internal  aperture  into  the  gut,  this  will  usually  be  found 
just  above  the  sphincter  ;  but  the  fistula  does  not  termmate  here,  frequently 
extending  up  by  the  side  of  the  gut  for  an  inch  or  two.  In  these  circum- 
stances, what  should  be  done  with  the  cul-de-sac  above  the  inner  apertiu'e  ?  If 
it  be  laid  open,  an  extensive  and  deep  wound  will  be  inflicted,  which  may 
implicate  some  of  the  hemorrhoidal  vessels,  and  thus  give  rise  to  a  dangerous 
amount  of  bleeding.  Hence  I  think  it  a  safer  practice  for  the  Surgeon  to  con- 
tent himself  with  the  division  of  the  sphincter  and  all  the  parts  interveumg 
between  the  inner  aperture  of  the  fistula  and  the  verge  of  the  anus  ;  the  smus 
which  is  left  usually  contracting  and  closmg  without  difficulty  when  this  has 
been  done.  In  some  cases  it  happens,  however,  that  this  cul-de-sac  is  not  readily 
obliterated,  but  gives  rise  to  a  good  deal  of  trouble  in  consequence  of  the  occa- 


Fig.  492.— 
Probe-pointed 
Bistoury  for 
Fistula. 
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sional  accumulation  of  pus  in  it,  and  the  thickening  of  its  aperture  into  the 
bowel  gi^-ing  rise  to  spasmodic  contraction  of  the  sphincter  and  a  land  oi  rectal 
stricture.  This  inconvenience  gradually  subsides  in  most  cases,  by  the  use  of 
astringent  injections  or  the  introduction  of  a  probe  armed  with  nitrate  ot 
silver.  If  the  integuments  around  the  fistula  have  been  much  undermmed 
and  thinned  so  as  to  leave  loose  flaps  at  the  edges  of  the  incision,  the  cure  will 
be  materially  hastened  by  cutting  these  off. 

The  after-treatment  should  be  as  simple  as  possible,  consistently  with 
securing  closure  of  the  wound  by  granulation  from  the  bottom.  A  narrow  slip 
of  oiled  lint  should  be  introduced  between  the  lips  of  the  wound,  and  this  must 
be  left  in  for  forty-eight  hours,  during  which  time  the  bowels  are  kept  confined 
by  the  administration  of  a  grain  or  two  of  opium  immediately  after  the  opera- 
tion. On  the  second  day  a  dose  of  castor-oil  may  be  administered,  which  will 
not  only  act  upon  the  bowels,  but  bring  away  the  piece  of  lint.  The  wound 
must  then  be  lightly  dressed  from  the  bottom,  a  poultice  applied,  and  care 
taken  at  the  daily  dressing,  by  the  introduction  of  a  probe,  to  prevent  the 
bridging  over  of  granulations.  After  the  wound  has  completely  united,  a 
notch  win  usuaUy  be  left  by  the  side  of  the  anus,  wliich  gives  rise  to  some 
inconvenience  for  a  time  by  the  occasional  involuntary  discharge  of  a  little 
intestinal  mucus,  and  some  flatus.  TMs  especiaUy  happens  in  those  cases  in 
which  the  incision  has  been  made  anteriorly  to  the  anus  into  the  perinseum,  and 
where  incontinence  of  fffices  may,  for  a  time,  be  left.  Should  an  inconvenient 
or  dangerous  amotmt  of  htemorrhage  occur  at  the  time  of  the  operation,  the 
■woimd  should  be  plugged  with  dry  lint,  and  a  firm  pad  applied  by  means  of 
a  T-bandage.  Should  profuse  bleeding,  in  consequence  of  the  division  of 
some  of  the  hsemorrhoidal  vessels,  come  on  a  few  hours  after  the  opera- 
tion, aR  coagiila  should  be  cleared  away,  the  gut  washed  out  with  ice- 
cold  water,  and  then  securely  plugged  either  with  a  piece  of  compressed 
sponge,  or  with  a  bougie,  surrounded  by  lint  soaked  in  a  solution  of  perchlonde 
of  iron. 

HEMORRHOIDS  OR  PILES. 
By  Ecemorrhoids  or  Piles,  is  meant  a  morbid  condition  of  the  blood-vessels  of 
the  anus  and  lower  pari;  of  the  rectum,  especiaUy  of  the  veins  of  the  submucous 
and  subcutaneous  areolar  tissue,  giving  rise  to  more  or  less  intumescence  of  the 
part  which  may  or  may  not  be  attended  with  a  discharge  of  blood.  Surgeons 
are  commonly  in  the  habit  of  classifying  piles,  accordmg  as  they  bleed  or  not, 
into  Open  or  Blind;  or,  according  as  they  are  situated  above  or  below  the  verge 
of  the  anus,  into  Internal  or  External :  the  internal  being  always  withm  the 
gut  the  external  habituaUy  protruding  out  of  or  around  the  anal  aperture. 
The  first  may  either  bleed  or  not ;  the  latter  are  always  blind.  To  this 
fUvision  into  external  and  internal,  B.  Cooper  has  added  an  intermediate 
variety,  the  Intero-External,  which  is  partly  within  and  partly  without  the  anus. 
These  divisions  are  of  much  practical  moment,  as  the  treatment  is  very  materiaUy 
modified  according  as  the  hemorrhoid  is  situated  above  or  below  the  anal 
ver^e. 

Pbedisposing  Causes.— "We  must  look  to  the  peculiar  oA-rangement  of  the 
veins  of  the  rectvm  as  directly  predisposing  to  the  occurrence  of  piles.  The 
lower  part  of  the  rectum  and  the  verge  of  the  anus  arc  composed  of  a  plane  of 
muscular  fibre  and  a  muco-cutaneous  surface,  with  an  intervening  stratiun  of 
dense  areolar  tissue.  In  this  areolar  membrane  is  situated  a  close  mteriace- 
ment  or  net-work  of  tori;uous  veins.  The  blood,  fi'om  this  plexus  of  ha3morrhoidal 
veins,  finds  its  way  into  the  general  system  tlirough  two  distinct  channels.  By 
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far  the  greatest  portion  of  it  is  carried  into  the  inferior  mesenteric  vein,  and 
thence  into  the  vena  porta,  tlirough  the  medium  of  the  superior  hfemorrhoidal 
vein,  which  may  he  looked  upon  as  the  extreme  radicle  of  the  portal  system ; 
and  a  certain  quantity  passes  into  the  internal  iliac  vein  through  branches  that 
accompany  the  middle  hemonlioidal  artery.  We  may,  therefore,  look  upon 
the  hsemorrhoidal  plexus  as  being  placed  midway  between  the  portal  and  general 
venous  systems,  being  the  point  indeed  at  wlaich  they  touch  ;  but  as  belonging 
rather  to  the  portal  than  to  the  systemic  veins.  In  these  arrangements  we  see 
aU  the  elements  that  would  predispose  to  congestion,  and  consequent  dilatation 
of  the  vessels  of  a  part.  Tliere  is  a  large  and  intricate  plexus  of  veins  in  which, 
as  in  aU  similar  net- works,  there  is  a  tendency  for  the  blood  to  circulate  slowly 
at  times  ;  the  natural  tendency  to  stasis  of  the  blood  being  much  increased  by 
the  dependent  position  of  the  part,  and  by  the  anatomical  fact  that,  in  conse- 
quence of  the  absence  of  valves  in  the  superior  hajmorrhoidal  vein  and  in  the 
vessels  into  which  it  pours  its  contents,  the  whole  pressure  of  the  column  of 
blood -in  the  portal  system  maybe  brought  to  bear  upon  the  hsemorrhoidal 
plexus.  The  circulation  through  the  portal  system  is  likewise  subject  to  much 
interference  in  consequence  of  hepatic  and  intestinal  obstruction,  and  in  these 
changes  the  blood  in  the  hfemorrhoidal  plexus  also  participates  ;  and,  were  it 
not  for  the  provision  that  exists  by  which  this  plexus  may  free  itself  to  a 
certain  extent  from  over-distension  by  its  communication  with  the  internal 
iliac  through  the  medium  of  the  middle  htemorrhoidal  vein,  piles  would  be 
much  more  frequent  than  they  even  now  are,  as  a  consequence  of  obstructed 
portal  circulation.  Another  great  cause  of  hsemorrhoidal  enlargement  is  to  be 
found  in  the  want  of  support  that  the  veins  of  this  plexus  experience  on  their 
mucous  aspect  during  defecation.  Situated  as  they  are  in  areolar  tissue, 
between  a  plane  of  musciilar  fibres  on  one  side,  and  yielding  mucous  membrane 
on  the  other,  when  distended  by  the  constriction  which  they  undergo  during 
and  after  the  expulsion  of  the  contents  of  the  rectum,  they  necessarily  give 
way  on  that  side  on  which  they  have  the  least  support,  being  forced  down 
and  elongated,  together  with  the  mucous  membrane  under  which  they 
ramify,  and  which  has  a  natural  tendency  to  become  slightly  everted 
during  the  act  of  defecation.  It  will  be  foxmd  that  all  the  more  immediate 
or  exciting  causes  of  piles  act  by  unduly  increasing  one  or  other  of  those 
natural  tendencies  that  exist  in  the  system,  by  favouring  the  local  con- 
gestion or  determination  of  blood,  at  the  same  time  that  they  produce  a  lax 
state  of  fibre. 

Age  exercises  considerable  influence  in  predisposing  to  piles.  This  disease 
is  not  unfrequently  met  with  in  young  men  of  eighteen  or  twenty  years  of 
age  ;  more  especially  if  they  be  of  a  relaxed  and  phlegmatic  temperament 
with  languid  circulation,  and  be  obliged  to  lead  a  more  sedentary  life  than  is 
natural  or  proper  at  that  age.  After  this  period,  the  liability  to  the  disease 
diminishes  until  middle  age  is  reached,  when  the  tendency  to  hasmonlioidal 
affections  is  again  increased,  and  becomes  more  marked  than  at  any  former 
period  of  life,  owing  to  the  more  active  operation  of  those  causes  that  tend  to 
impede  the  return  of  the  portal  blood. 

Sex  appears  to  exercise  more  influence  on  the  occurrence  of  hsemorrhoids 
at  particular  periods  of  life,  than  on  the  general  liability  to  the  disease.  It 
certainly  appears  to  be  more  freqiiently  met  with  amongst  men  at  an  early 
age,  than  in  young  women  ;  but  at  a  later  period  of  life,  so  far  as  my  obser- 
vation goes,  the  disease  occurs  with  nearly  equal  frequency  in  both  sexes.  The 
comparative  exemption  of  young  women  is  readily  accounted  for,  by  the 
periodic  discharges  from  the  uterus  preventing  the  congestions  that  might 
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otherwise  occur  in  the  parts  in  its  vicinity.  rfltTZV^  ^^Z^T^ 
at  a  latter  period  of  life  is  attributable  not  only  to  ^^^^^f^fXt^^^^^ 
durinc.  pregnancy  by  the  pressure  of  the  gravid  utervis,  but  also,  after  the 
cZt^n  of  the'menses.  to  the  determination  that  s  apt  to  be  set  up  nj 
certain  organs  of  the  female  economy,  and  to  the  retardation  of  the  porta 
circulation  by  the  accumulation  of  fat  and  other  causes  ;  hese  conditions 
chiefly  occur  in  women  of  a  sanguine  and  plethoric  habit  ot  body. 

A  sedentary  life  mth  indolent  habits  constitutes,  perhaps,  the  most  powertul 
predisposing  cause  of  the  disease  ;  more  especiaUy  if  habitual  high  living  be 
conjoined  vnth.  want  of  proper  and  sufiicient  exercise.  Indeed,  the  artihcuiL 
and  luxurious  habits  of  the  more  opulent  classes,  by  diminishing  tone  at  tne 
same  time  that  they  occasion  plethora  and  a  tendency  to  abdommal  en- 
gorgement, exercise  a  considerable  influence  on  the  occurrence  of  this  disease, 
whfch  is  much  more  frequent  amongst  them  than  in  persons  in  the  humbler 
walks  of  life. 

There  are  a  number  of  minor  conditions  which  are  commonly  looked  upon 
as  predisposing  causes  of  this  disease,  though  it  is  extremely  difficult  to  de- 
termine the  precise  share  that  each  has  in  its  occurrence.  Amongst  these  may 
be  mentioned  intemperance  in  food  and  diink  ;  residence  in  warm,  moist,  and 
relaxing  climates  ;  the  use  of  soft  and  warm  beds  ;  or  the  opposite  condition 
of  sitting  on  a  cold  stone  or  damp  cushion.  Over-excitement  of  the  generative 
organs  will  also  occasion  it. 

ExciTiKG  Causes.— Amongst  the  exciting  causes  may  be  mentioned  local 
irritation  of  any  kind.  Thus,  in  some  people  hard  ridiag  wiU  bring  on  an 
attack  of  pUes.  The  habitual  use  of  drastic  purgatives,  more  especiaUy  of  aloes, 
rhubarb,  &c.,  is  weU  known  to  occasion  the  disease  ;  though  it  must  be  observed 
that  individuals,  who  make  habitual  use  of  these  remedies,  often  labour  under 
some  of  those  obstructions  of  the  abdominal  viscera  that  have  already  been 
noticed  as  conducing  to  piles.  The  existence  of  other  diseases  about  the  rectum 
and  anusi  such  as  fistula,  ulcer,  or  stricture,  by  inducing  local  congestion  and 
irritation,  may  excite  the  disease  ;  so  also,  uterine  affections  and  various  diseases 
of  the  genito-urinary  organs  may  give  rise  to  this  affection. 

The  most  direct  exciting  cause  of  piles  is  certainly  a  retardation  to  the  return 
of  the  portal  blood.  Any  impediment  to  the  onward  current  of  the  blood 
through  the  hsemorrhoidal  or  mesenteric  veins,  the  trunk  or  ramifications  of 
the  vena  porta,  exercises  a  marked  influence  on  the  tendency  to  congestion  of 
the  hfiemorrhoidal  plexus.  Habitual  constipation  ;  the  accumulation  of 
hardened  feculent  masses  in  the  large  intestine  ;  the  want  of  due  secretion 
from  the  mucous  surface  ;  obstruction  to  the  proper  action  of  the  liver,  and 
consequent  congestion  of  that  organ  ;  the  iwessure  of  abdominal  tumours,  or 
of  the  gravid  uterus,  are  all  active  exciting  causes,  interfering  as  they  do  with 
the  proper  return  of  the  portal  blood.  In  some  cases,  even  the  existence  of  an 
obstacle  to  the  circulation  in  the  systemic  veins  may  occasion  this  disease  ; 
thus  it  will  arise  from  the  pressure  of  an  aneurismal  tumour  on  some  of  the 
larger  venous  trunks  within  the  chest. 

Structure.  A  pile,  whether  external  or  internal,  consists  essentially  in  the 

first  instance  of  a  varicose  condition  of  a  portion  of  the  htemorrhoidal  plexus, 
or  rather  of  the  small  veins  of  the  submucous  tissue  that  pour  their  contents 
into  this  ;  this  varicose  condition,  becoming  prominently  developed  at  certain 
points,  gives  rise  to  small  Icnots  or  tumours.  A  pile  in  this  state  is  quite  soft 
and  compressible,  and  can  readily  be  emptied  by  pressure  ;  and  when  cut  into, 
it  wUl  be  found  to  be  composed  of  one  or  more  cells  filled  witli  blood,  and 
surrounded  by  areolar  tissue.    The  appearance  of  cells  is,  however  deceptive, 
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and  is  occasioned  by  a  section  of  the  sacculated  and  dLLated  veins  tliat  enter 
into  the  composition  of  tlie  tumour.  After  the  piles  have  existed  for  some 
little  time,  or  after  they  have  once  become  inflamed,  the  tissues  that  enter 
.into  the  composition  undergo  modifications  that  induce  corresponding  altera- 
tions in  the  character  of  the  tumour.  The  coats  of  the  veins  become  thickened  ; 
their  cellular  dilatations  are  filled  with  coagulated  blood ;  the  investing  areolar 
tissue  is  hypertrophied  or  thickened  by  plastic  deposit ;  and,  on  being  cut  into, 
the  pile  is  seen  to  be  composed  of  a  spongy  kind  of  tissue  filled  with  blood. 
External  piles,  when  examined  after  removal,  often  resemble  in  structure  a 
mass  of  hypertrophied  areolar  tissue,  infiltrated  with  plastic  matter,  in  which 
a  nimiber  of  small  vessels  of  uniform  character  ramify,  but  without  any 
appearance  of  cells.  Internal  piles,  on  the  contrary,  contain  more  of  the 
venous,  and  less  of  the  areolar  element.  They  are  also  commonly  furnished 
with  a  small  central  artery,  which  is  apt  to  bleed  freely,  or  even  dangerously, 
if  the  tumour  be  cut  across  ;  hence,  provided  they  are  not  clogged  with  coagu- 
lated blood,  they  may  readily  be  injected  from  the  inferior  mesenteric  artery. 

In  studying  the  structure  of  haemorrhoids,  it  is  of  importance  to  observe 
that  they  occur  under  two  diff'erent  forms  :  one  in  which  there  are  distinct 
tumours,  within  or  external  to  the  anus,  and  another  in  which  there  is  merely 
a  varicose  condition  of  the  veins  of  this  region,  without  distinct  intumescence. 

In  those  cases  in  which  there  is  merely  a  general  varicose  state  of  the  veins 
of  the  submucous  areolar  tissue  of  the  anus,  without  any  distinct  ttmiour 
springing  above  the  level  of  the  membrane,  it  will  be  found  that  the  smaller 
branches  of  the  hfemorrhoidal  plexus,  and  the  small  twigs  that  enter  these 
from  the  submucous  areolar  tissue,  have  undergone  varicose  dilatation,  being 
apparently  greatly  increased  in  number,  as  well  as  in  size.  The  mucous 
membrane  is  of  a  deep  mulberry  or  port-wine  colour,  and  becomes  everted 
after  each  motion.  There  is  usually  some  mucous  secretion  about  the  anus, 
rendering  the  part  moist :  and  the  patient  complains  at  times  of  weight  and 
of  bearing  down,  with  pains  either  in  the  part  itself,  in  the  sacro-lumbar 
region,  or  in  the  thighs.  The  motions,  more  especially  if  hard,  are  streaked 
with  blood,  and  more  or  less  of  this  fluid  drops  in  a  rapid  manner  after  the 
passage  of  the  faeces.  There  is  seldom  much  blood  lost ;  but  at  times  there 
is  an  exacerbation  of  all  these  symptoms,  and  the  haemorrhage,  as  will  more 
particularly  be  mentioned  hereafter,  may  become  very  abundant.  This  con- 
dition of  the  mucous  membrane  may  precede,  and  is  fi-equently  found  to  accom- 
pany the  true  pile,  whether  external  or  internal,  and  may  be  looked  upon  as 
constituting  the  first  stage  of  this  disease.  If  this  state  of  things  be  allowed 
to  continue  unrelieved,  the  tendency  to  congestion  increases  ;  more  and  more 
of  the  mucous  membrane  becomes  everted  and  protruded  after  defecation  ;  the 
submucous  areolar  tissue  becomes  stretched  and  lax,  and  the  case  is  apt  to 
become  one  of  prolapsus  ani. 

EsTEBNAL  HAEMORRHOIDS  are  those  that  are  situated  below  the  verge  of  the 
anus,  and  that  are  invested  by  cutaneous,  or,  at  most,  by  mvico-cutaneous 
tissue.  Before  appearing  as  defined  timioiu-s,  they  usually  constitute  longi- 
tudinal folds  that  surround  the  anal  aperture,  or  radiate  from  it  as  from  a 
centre.  In  colour,  they  vary  from  that  of  the  natural  structures  to  a  pink  or 
j)urplish  hue ;  and  their  tegumentary  covering  consisting  of  the  thin  skin  of  the 
part,  they  resemble  folds  of  this  tissue  rather  than  of  mucous  membrane.  Their 
size  varies,  according  to  the  state  of  congestion  ;  and  hence  the  same  tumour 
may  at  one  time  be  soft,  flaccid,  and  loose,  aj^pai-ently  nothing  more  than  a  fold 
of  integument,  and  at  another  may  become  tense,  tumid,  and  ready  to  burst. 
Si/mptoms. — When  of  small  size  and  recent  formation,  external  piles  do  not 
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in  "eneral  -ive  rise  to  mucli  distress,  but  merely  some  local  lieat,  pnckmg,  and 
itcMng,  ^-iUi  a  sense  of  fnlness  after  defecation  ;  but  when  of  large  size,  and 
ina.xmed  or  ii-ritated,  they  may  occasion  very  acute  sutfermg.  There  is  not 
only  deeply  seated,  dull,  aching  and  throbbing  pain  m  the  pile  itself  but  tins 
shoots  up  the  side  of  the  rectum,  thi'ough  the  perinaBum,  and  into  the  nates, 
and  is  much  increased  Avhen  the  patient  stands  or  walks.  After  a  lew  days 
these  symptoms  subside  ;  suppuration  either  taking  place  ui  the  pile,  or  the 
blood  contained  in  it  coagulating.  The  parts  are,  however,  left  in  a  thickened 
and  indm-ated  state,  and  do  not  really  resume  their  former  soft  and  flaccid 
condition,  efl'usion  of  plastic  matter  taldng  place  into  the  areolar  tissue,  and 
the  contained  blood  perhaps  coagulating,  so  that  the  tumour  can  no  longer  be 
emptied  by  pressure,  assuming  the  form  of  a  broad,  rounded,  or  indurated  mass. 

Internal  Piles.— When  the  pile  is  situated  altogether  within  the  verge  of 
the  amis,  it  is  called  internal ;  of  these  there  are  two  principal  varieties,  the 
Longitudinal  and  the  Globular. 

The  Longitudinal,  or,  as  it  is  sometimes  caUed,  the  FUsliy  pile,  is  generally 
met  with  about  an  inch  or  two  up  the  rectum.  It  is  spongy,  elastic,  firm,  or 
tough,  of  a  dark  reddish,  or  dusky  brown  tint,  tapering  upwards  from  a  broad 
base.  It  seldom  bleeds  or  varies  much  in  size  ;  between  the  piles  are  found 
small  curtains,  valves,  or  folds  of  mucous  membrane,  forming  sacculi  or 
pouches,  with  their  convexities  looking  upwards.  These  sacculi  are  apt  to 
become 'distended  and  pressed  downwards  by  the  feeces,  especiaUy  if  the 
motions  be  hard  and  the  bowels  have  been  constipated,  thus  giving  rise  to  a 
tendency  to  prolapsus. 

When  the  htemorrhoid  assumes  a  Globular  form,  it  constitutes  tlie  ordinary 
bleeding  pile.  It  may  be  situated  on  a  broad  base  ;  or,  as  not  unfrequently 
happens,  its  point  of  attachment  to  the  mucous  membrane  becoming  elongated, 
it  assunies  a  pedunculated  shape,  hanging  downwards  into  the  cavity  of  the 
rectum.  It  is  of  a  dark  bluish  colour,  and  numerous  small  vessels  of  a  brighter 
hue  than  the  body  of  the  pile  may  be  seen  ramifying  on  the  mucous  membrane 
investing  it.  Its  surface  is  at  first  smooth  and  shining,  and  may  continue  so 
throughout,  being  covered  with  a  thin  and  delicate  prolongation  of  the  lining 
membrane  of  the  gut.  Not  unfrequently,  however,  superficial  ulceration 
takes  place,  and  then  it  has  a  granulated  strawberry-like  appearance. 

Si/mptoms.— Internal  piles  are  usually  attended  by  a  sensation  of  heat, 
itching,  pricking  or  smarting  about  the  anus,  and  a  feeling  as  if  there  were  a 
foreign  body  Avithin  the  gut.  After  defecation  these  sensations  are  increased, 
and  are  often  accompanied  by  a  bearing-down,  as  if  the  bowel  were  not  emptied 
of  its  contents,  that  ia  peculiarly  distressing  and  sickening.  This  is  occasioned 
by  the  piles,  or  the  elongated  and  condensed  mucous  membrane  to  which 
they  are  attached,  being  protruded  during  the  expulsion  of  the  faeces,  and 
not  returning  sufficiently  quickly,  being  grasped  by  the  sphincter  ani  and 
constricted  by  it.  This  feeHng  of  discomfort  and  bearing  down  is  much 
increased,  if  the  patient  stand  or  walk  much  after  having  had  a  stool,  or  if  he 
have  a  confined  state  of  the  bowels.  If  this  state  of  things  be  not  properly 
attended  to,  the  symptoms  become  increased  in  severity ;  the  bearing  down  sen- 
sation amounts  to  true  tenesmus,  and  the  act  of  defecation  becomes  so  painful 
that  the  patient  defers  it  as  long  as  possible,  and  then,  when  it  does  take 
place,  in  consequence  of  the  accumulation  of  the  excreta  and  their  indurated 
character,  the  suffering  is  much  increased.  Internal  piles  now  usually  make 
their  appearance,  if  they  have  not  existed  before  ;  the  mucous  membrane  of 
the  rectum  becomes  prolapsed,  and  an  increased  secretion  of  thin  mucus 
takes  place  from  the  orifice  of  the  gut,  moistening  the  part  and  soiling  the 
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patient's  linen.  Irritation  in  the  neighbouring  organs  is  frequently  set  up  ; 
occasionally  to  so  gi-eat  an  extent  as  to  mask  the  original  complaint,  the 
patient  referring  his  principal  pain  and  discomfort  to  these  sympathetic  dis- 
tnrbances.  There  is  often  a  dull  acliing  fixed  pain  at  the  lower  part  of  the 
lumbar  spine,  and  more  frequently  opposite  the  sacrum  or  the  sacro-iliac 
articulation  on  either  side  ;  this  is  sometimes  very  severe,  perhaps  down 
the  thigh,  or  round  the  groins  ;  irritability  of  the  testicles  may  come  on,  or 
irritation  about  the  neck  of  the  bladder,  causing  frequent  desire  to  micturate, 
and  increasing  the  patient's  sufferings  by  the  straining  that  takes  place.  The 
general  health  now  suffers,  the  patient  may  become  emaciated,  and  the  coun- 
tenance often  presents  a  peculiarly  anxious,  drawn,  and  careworn  look. 

The  symptom,  however,  that  first  of  all  and  most  prominently  fixes  the 
patient's  attention,  is  Hcemorrlmge.  This  varies  greatly  in  quantity ;  at  first 
there  may  merely  be  a  few  drops  falling  after  the  passage  of  a  motion,  or 
"the  cylinder  of  faeces  may  be  stained  on  one  side  by  a  streak  or  spots  of  blood, 
or  the  bleeding  may  amount  to  several  ounces  or  even  pints.  When  moderate 
in  quantity,  it  often  affords  reKef  to  the  other  local  symptoms,  and  seldom 
proves  injurious  from  the  quantity  lost  at  one  time  ;  but,  if  profuse,  and 
occurring  at  short  intervals,  its  effects  on  the  constitution  may  be  alarming. 

The  hsemorrhoidal  flux  is  connected  with,  and  in  the  great  majority  of  cases 
dependent  upon,  the  existence  of  distinct  hsemorrhoidal  tumours.  Occasionally, 
however,  it  appears  to  occur  when  there  is  no  distinct  separate  tumour  pro- 
jecting above  the  surface  of  the  membrane ;  but  in  these  cases  there  is  general 
intumescence  and  congestion  of  the  whole  of  the  mucous  membrane  of  the 
lower  part  of  the  rectum,  from  which  the  blood  exudes  in  drops,  or  it  may  even 
spirt  in  a  distinct  jet  from  the  open  mouth  of  a  blood-vessel. 

It  is  frequently  ushered  in  by  an  exacerbation  of  those  symptoms  that 
commonly  accompany  piles,  such  as  a  sensation  of  fulness,  weight,  and 
tension,  about  the  parts.  But  the  symptoms  that  precede  its  occurrence  are 
often  much  more  imperfectly  marked  than  is  usually  stated,  and  are  frequently 
absent  altogether. 

The  discharge  of  blood  may  be  periodical,  occurring  every  month,  or  at 
intervals  of  two,  three,  or  six  months  ;  and  it  may  be  remittent  or  inter- 
mittent. When  once  it  has  set  in,  it  tisually  continues  from  three  to  six  days, 
increasing  in  quantity  up  to  the  third  or  fourth  day,  and  then  lessening. 

When  moderate  in  quantity  and  short  in  duration,  it  is  often  a  source  of 
relief  to  the  patient ;  but  if  a  very  large  quantity  be  lost  at  one  time,  or  if 
it  continue  for  too  long  a  period,  it  becomes  a  source  of  gi-eat  debUity  ;  more 
harm  is  usually  done  to  the  patient  by  its  long  continuance,  than  by  its 
excessive  quantity  at  any  one  time.  The  patient  may  become  much  debilitated 
and  ansemic  ;  nervous  headaches,  pallor,  palpitations,  and  syncope  may  result. 
In  some  cases  this  discharge  is  of  service,  acting  as  a  derivative,  and  prevent- 
ing disease  from  falling  on  more  important  parts  ;  it  has  especially  been 
looked  upon  as,  and  doubtless  is  in  many  cases,  a  safeguard  from  apoplexy  and 
visceral  congestions  and  obstructions,  particularly  when  it  occurs  in  plethoric 
and  corpulent  persons  who  habitually  live  too  highly.  In  other  cases  it  may  be 
considered  as  critical  ;  especially  when  it  occurs  about  the  cessation  of  the 
menstrual  period.  But,  as  a  rule,  the  continued  loss  of  blood  from  piles  is 
undoubtedly  injurious  to  the  patient's  constitution. 

Hcemorrhage  from  piles  is  sometimes  vicarious  with,  and  at  others  arrests, 
the  menstrual  flow.  In  a  case,  which  I  attended  with  Garrod,  the  patient 
had  suffered  from  the  hEcmorrhoidal  flux  and  piles  from  the  age  of  puberty. 
She  menstruated  for  the  first  time  when  tiiirty-seven  years  old  ;  up  to  that 
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period  the  hremorrlioidal  discharge  had  occiirred  abundantly  at  monthly 
intervals.  After  the  late  establishment  of  the  menstrual  function,  the  piles 
continued  to  bleed,  but  less  regularly,  and  she  became  anemic,  emaciated^ 
and  debilitated  to  the  last  degree.  When  she  was  forty-four  years  of  age,  I  saw 
her  for  the  first  time  ;  the  piles,  which  were  very  large  and  vascular,  were 
ligatured,  and  she  made  a  most  perfect  recovery  m  general  health. 

The  colour  of  the  blood  is  most  generaUy  florid,  as  if  it  came  from  the 
smaU  arteries  or  capillaries  of  the  part  rather  than  from  the  vems.  it  would 
appear  that,  in  consequence  of  the  over-distended  and  varicose  condition  ot 
the  veins  of  the  part,  the  onward  flow  through  the  arteries  and  capiUaries 
leading  to  them  is  obstructed  ;  and  that,  in  consequence  of  the  accumulated 
pressure  on  these  vessels,  their  parietes  give  way,  aUowing  the  flond  blood  to 
escape  from  the  arteries. 

Very  commonly  the  internal  piles,  when  brought  down,  present  a  some- 
what granular  siu-face,  in  consequence  of  ulceration  having  taken  place,  and  the 
whole  siutface  will  be  seen  to  exude  blood  in  drops.  In  other  instances,  the 
blood  appears  to  come  from  a  cavity  in  one  side  of  the  hsemorrhoid,  as  if  rupture 
had  occurred  from  over-distension  at  that  part.  Occasionally,  however,  the 
flow  of  blood  is  so  rapid  and  copious  that  it  cannot  be  supposed  to  come  from 
exudation,  but  would  appear  to  depend  on  rupture  of  the  vessels  of  the  part.  ^ 

The  hEBmorrhoidal  flux  may  be  accompanied  by,  or  alternate  with,  a  thin 
glairy  mucous  discharge  from  the  rectum  and  diseased  structures  ;  this  would 
appear  to  be  notMng  more  than  excessive  secretion  from  the  membrane,  in 
consequence  of  the  irritation  set  up  by  the  presence  of  the  piles  ;  it  is  seldom 
ia  sufficient  quantity  to  produce  much  annoyance,  or  to  be  of  mitch.  moment  to 
the  patient. 

Complications.— Piles  are  not  uncommonly  complicated  with  other  diseases 
of  the  rectum,  such  as  fissures,  fistula,  or  prolapsus.  When  connected  with 
fissure,  the  heemorrhoid  often,  as  Syme  has  remarked,  assumes  a  peculiar  form 
and  appearance,  presenting  itself  as  a  small  red-coloured  body,  Mke  a  pea  in 
size,  firm,  and  seated  at  the  base  of  the  fissure,  which  it  often  conceals  ;  to  a 
practised  eye,  however,  the  presence  of  a  pile  of  this  peculiar  colour  and  shape 
is  sufficient  to  radicate  the  existence  of  the  fissure. 

In  that  form  of  fisttda  in  which  the  aperture  is  near  the  anus,  one  or  more 
external  piles  of  small  size  are  often  found  situated  at  the  orifice  of  the  fistula  ; 
and  prolapsus  rarely,  if  ever,  is  met  with  in  adults,  without  the  simultaneous 
occurrence  of  piles. 

Terminations.  —  Hemorrhoidal  tumours  may  terminate  by  Subsidence, 
Coagulation,  Suppuration,  or  Sphacelus. 

Siiisidence. — Complete  subsidence  of  the  pile  can  only  take  place  when  the 
disea.se  is  of  recent  occurrence.  When  of  long  standing,  and  after  it  has  been 
exposed  to  successive  attacks  of  inflammation  and  turgescence,  it  never  subsides 
completely ;  and  the  areolar  tissue  and  the  muco-cutaneous  structures,  becoming 
hypertrophied,  form  elongated  pendulous  flaps  around  the  margin  of  the  anus. 

Coagulation  of  the  contents  of  the  pile  is  the  result  of  inflammation  having 
taken  place  in  it,  and  probably  terminating  in  plastic  effusion,  by  which  the 
vessels  leading  from  it  are  obstructed.  When  it  takes  place,  the  tumour,  after 
more  or  less  active  inflammation,  becomes  hard,  incompressible,  and  indolent, 
permanent  in  size,  and  of  a  purplish  or  plum-colour.  The  coagidum  thus 
formed  may  remain  persistent,  may  excite  suppuration,  or  may  be  absorbed, 
the  hypertrophied  tissues  forming  one  of  the  usual  anal  folds.  In  some 
rare  instances,  the  coagula  may  become  converted  into  structures  resembling 
phlebolites. 


524      DISEASES  OF  THE  LARGE  INTESTINE  AND  ANUS. 


Coagulation  more  frequently  takes  jDlace  in  external  than  in  internal  piles, 
owing  to  the  great  impediment  to  the  retnm  of  the  blood  from  them,  and  to 
their  greater  liability  to  inflammation,  their  exposed  situation  leading  them 
to  be  bruised  or  other-wise  injured.  When  it  occurs  in  internal  piles,  it  most 
commonly  affects  those  that  are  of  a  columnar  or  longitudinal  shape,  and  least 
frequently  the  globular  variety. 

Suppuration  is  not  an  uncommon  termination,  if  acute  inflammation  have 
been  set  xip  in  external  piles,  more  especially  in  those  that  have  previously 
been  coagulated.  When  the  abscess  is  discharged,  small  coagula  escape  ■with  its 
contents,  the  cavity  granulates  and  becomes  obliterated,  and  the  pile  is  cured. 

Sphacelus. — In  some  cases,  when  there  is  much  elongation  of  the  mucous 
membrane  from  which  the  pile  springs,  prolapsus  of*  that  membrane  and  of 
the  piles  may  take  place ;  and  this,  being  grasped  after  it  has  descended,  by  the 
contraction  of  the  sphincter,  the  same  effect  may  be  produced  as  if  a  ligature 
were  applied.  The  tumour  becomes  much  swollen,  hard,  livid,  and  tense  ;  there 
are  much  constitutional  disturbance  and  restlessness  ;  but  after  a  few  days 
all  the  symptoms  are  relieved  by  the  part  that  is  constricted  sloughing  and 
dropping  off. 

Diagnosis. — The  diagnosis  must  be  regarded  in  two  points  of  view; — 
1,  as  concerns  the  Hwmorrlioidal  Tumours;  and  2,  with  reference  to  the 
EcBmorrhoiclal  Flux. 

1.  ScEviorrhoidal  Tumours  must  be  diagnosed  from  prolapsus  ani,  polypus 
of  the  rectum,  and  condylomata  about  the  anus.  From  prolapsus  the  diagnosis 
is  not  alwaj^s  easy  ;  indeed,  the  two  diseases  are  so  generally  associated,  that  it 
is  of  little  moment  to  attemj)t  it.  In  true  prolapsus,  ocular  examination 
■will  suffice  to  distinguish  the  membranous  wall  of  the  intestine,  forming  a 
smooth,  rounded,  and  somewhat  lobulated  annular  jDrotuberance,  from  the 
isolated  tumours  of  piles.  In  polypus,  the  history  of  the  case,  the  pedunculated 
and  solitary  character  of  the  tumour,  its  large  size,  and  comparatively  slight 
tendency  to  periodical  haemorrhage,  will  enable  the  Surgeon  to  make  the 
diagnosis.  From  condylomata  the  diagnosis  is  easy  ;  the  soft,  flat,  mucous,  and 
wart-like  character  of  these  gro-wths,  their  history,  and  their  occm-rence  at  other 
points,  as  the  perinseum,  scrotum,  'vulva,  and  buttocks,  ■will  enable  the  Surgeon 
to  distinguish  them  -without  any  difficulty. 

2.  The  SamorrJwidal  Fhix  must  be  distinguished  from  other  intestinal  liwmor- 
rhages.  This  may  be  done  by  attention  to  the  character  of  the  blood,  which  -^vall 
enable  us  in  many  cases  to  deteimLne  its  source.  When  it  comes  from  piles  it  is 
liquid,  of  a  more  or  less  florid  colour;  and  not  unfrequently  is  quite  bright, 
staining  or  coating  the  feeces  rather  than  being  mixed  up  with  them.  When,  on 
the  contrary,  the  blood  is  poured  out  at  some  higher  point  in  the  intestinal 
canal  than  the  usual  seat  of  haemorrhoids,  it  is  of  a  dark  sooty  character,  mixed 
up  with  liquid  faeces  either  in  a  diffused  form,  or  in  small  black  coagula,  and  no 
fresh  or  bright  blood  -will  be  visible.  Digital  exploration  of  the  rectunr  in  cases 
of  piles,  and  the  presence  of  symptoms  indicating  the  existence  of  mischief  at 
a  higher  part  of  the' intestine  than  the  anus  in  cases  of  mela)na,  will  also  serve 
to  point  to  the  seat  of  the  flux. 

Treatment. — In  conducting  the  treatment  of  a  case  of  piles,  that  Sru-geon 
-will  succeed  best  who  looks  upon  the  disease  not  as  a  local  affection,  merely 
requii'ing  manual  interference,  but  as  a  symptom,  or  rather  an  effect,  of  remote 
"visceral  obstruction  and  disease,  the  removal  of  which  may  alone  be  suflicient  to 
accomplish  the  cirre,  without  the  necessity  of  any  local  interference  ;  or,  should 
it  be  thought  necessary  to  have  recourse  to  operative  procedure,  tliis  miist  be 
made  secondary  to  the  removal  of  those  conditions  that  have  jmniai-ily  occasioned 
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the  congestion  and  clUatation  of  thelitemorrlioidal  vessels.  The  treatment  of  piles 
therefore,  must  be  considered,  1,  as  regards  the  removal  of  these  Constitutional 
Conditions  or  Visceral  Obstructions  that  occasion  the  disease,  together  with  any 
Topicid  AppKcatioris  that  may  be  considered  necessary  ;  and,  2,  with  reference 
to  the  Operative  Procediu-es  that  may  be  required  for  the  removal  of  the  affection. 

1.  Tlie  Constitutional  Management  of  piles  necessarQy  vanes  considerably, 
according  to  the  condition  of  the  patient  in  whom  they  occur,  and  the  visceral 
obstruction  to  which  they  may  be  referrible.  Thus,  when  they  occur  m  debili- 
tated persons,  apparently  from  relaxation  of  the  vessels,  most  benefit  will  be 
derived  from  a  mild  tonic  and  nutritious  plan,  at  the  same  time  that  the  bowels 
are  kept  regidar  by  some  of  the  aperients  that  will  immediately  be  mentioned. 
In  these  cases,  also,  much  advantage  is  often  obtained  by  the  administration  of 
the  confection  of  black  pepper,  which  acts  as  a  useful  local  stimulant  to  the 
vessels  of  the  rectimi.  In  the  great  majority  of  instances,  however,  more  par- 
ticularly when  occurring  about  the  middle  period  of  life,  piles  are  connected 
with  a  plethoric  state  of  system,  and  obstruction  of  the  abdominal  viscera. 
In  these  circumstances,  our  efforts  should  be  directed  to  the  reduction  of 
the  plethoric  condition,  by  putting  the  patient  upon  a  proper  regimen,  pro- 
hibiting the  use  of  stimulants,  and  lessening  the  quantity  of  animal  food  that 
he  is  in  the  habit  of  taking.  When  piles  arise  from  the  pressure  of  a  gravid 
uterus  or  other  abdominal  tumour,  little  can  be  done  ;  except,  by  local  pallia- 
tives and  mild  aperients,  to  moderate  the  inconvenience  attending  them. 

In  aU  cases  of  piles,  but  more  particularly  in  those  arising  from  hepatic 
obstruction,  ndld  aperients  are  of  essential  service ;  by  removing  feculent  accu- 
mulations, and  establishing  a  free  secretion  from  the  intestinal  surface,  they 
tend  materially  to  prevent  congestion  of  the  portal  system.  At  the  same  time, 
drastic  purgatives  of  all  kinds  should  carefully  be  avoided.  The  most  useful 
aperients  are  the  electuary  of  senna,  sulj)hur,  and  castor-oil ;  one  or  other  of 
which  shoiild  be  taken  regularly  twice  or  thrice  a-week  at  bed-time,  in  as  small 
a  quantity  as  will  be  sufficient  to  keep  the  bowels  free.  In  many  cases  the  con- 
fection of  senna  may  advantageously  be  given  in.  combination  with  precipitated 
sulphur  and  the  bitartrate  of  potass,  equal  parts  of  each  of  these  being  made 
into  a  mass  with  twice  their  quantity  of  the  confection  and  a  little  syrup  ;  of 
this  electuary  a  dessert-spoonful  may  be  taken  every  night  or  every  second 
night.  If  there  be  a  relaxed  condition  of  the  rectum  and  anus  conjoined  with 
the  pUes,  as  not  unfirequently  happens  in  old  as  well  as  in  young  people,  the 
administration  of  an  electuary  composed  of  equal  parts  of  the  confections 
of  senna  and  of  black  pepper,  or  of  cubebs,  wiU.  be  foimd  very  useful.  In 
fact,  in  all  cases  in  which  the  black  pepper  is  administered,  an  aperient 
should  be  given  from  time  to  time,  to  prevent  its  accumulation  in  the  large 
intestine.  When  the  liver  is  much  obstructed,  the  treatment  should  be 
specially  directed  to  the  relief  of  this  organ  ;  with  this  view,  a  course  of 
Plummer's  pill,  followed  by  taraxacum,  and,  in  relaxed  constitutions,  the 
mineral  acids,  will  be  found  especially  serviceable,  at  the  same  time  that  the 
bowels  are  kept  free  by  gentle  aperients. 

The  habitual  use  of  lavements,  consisting  either  of  soap  and  water  or  thin 
gruel,  will  be  found  advantageous  in  many  cases  of  piles,  though  in  some  they 
appear  to  irritate,  and  rather  to  increase  the  disease.  When  the  piles  occur  in 
relaxed  constitutions,  the  lavement  should  be  used  cold  ;  but  when  the  patient 
is  of  full  habit  of  body,  a  tepid  one  will  usually  be  found  to  agree  best.  In  tlie 
general  management  of  pUes  it  need  scarcely  be  observed  that  any  habits  wliich 
favour  the  disease  should  be  sedulously  avoided. 

The  Local  Treatment  of  piles  is  of  considerable  importance.  The  parts  should 
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be  regularly  sponged  with  cold  water,  morning  and  evening.  If  there  he  much 
relaxation,  and  the  piles  be  internal,  benefit  may  result  from  the  employment 
of  some  astringent  injection,  such  as  a  very  weak  solution  of  the  sulphate  of 
iron,  or  of  the  tiucture  of  the  sesquichloride— a  grain  of  the  first  or  ten  drops 
of  the  second,  to  an  oimce  of  water  ;  of  this  about  two  ounces  may  be  injected 
every  night  and  left  in  the  rectum.  The  application  of  an  astringent  oint- 
ment such  as  the  unguentiun  gaUse  compositum,  or  the  employment  of  the 
anodyne  and  astringent  suppository  already  recommended,  will  be  attended 
with  much  benefit. 

If  the  pUes  become  inflamed,  the  patient  should  keep  his  bed,  and  leeches 
should  be  freely  applied  around  but  not  upon  the  tumours.  Tepid  lotions, 
poultices,  and  poppy  fomentations,  must  be  assiduously  used,  a  very  spare  diet 
enjoined,  and  the  bowels  opened  by  mild  saline  aperients.  If  a  coagulum  form 
in  an  external  pile,  as  the  result  of  inflammation,  the  tumour  should  be  laid 
open  with  a  lancet,  and  its  contents  either  sc[ueezed,  or  turned  out  mth  the 
flat  end  of  a  director.  If  abscess  form,  it  must  be  punctured  in.  the  usual  way, 
and  the  part  afterwards  poulticed.  Should  strangulation  of  the  piles  take  place, 
the  protruded  swelling  must  be  returned  by  gentle  steady  pressure,  and  the  part 
afterwards  well  poulticed. 

2.  Operation. — The  means  above  indicated  are  usually  sufiicient  in  ordinary 
cases  of  piles  ;  but  if  the  disease  attain  an  inconvenient  size,  giving  rise  to 
general  irritation  and  local  uneasiness,  or  if  the  abundance  of  the  haemorrhage 
be  such  as  seriously  to  interfere  with  the  health  of  the  patient,  it  will  become 
necessary  at  last  to  have  recourse  to  operative  interference,  with  a  view  of 
removing  the  diseased  structures.  No  operation  should  ever  be  undertaken 
whilst  the  pile  is  in  an  inflamed  state,  lest  unhealthy  inflammatory  action  to  an 
undue  extent  be  set  up  in  the  part ;  it  is  also  well  to  get  the  patient's  health  into 
a  good  state,  as  erysipelas  may  otherwise  follow  the  operation  ;  and  before  pro- 
ceeding to  perform  it,  care  should  be  taken  that  the  bowels  have  been  well 
opened. 

There  are  three  plans  of  treatment  adopted  by  Surgeons  for  the  removal  of 
piles  ;  viz.,  the  excision  of  the  tumour,  its  strangulation  by  ligature,  or  destruc- 
tion by  caustics.  These  methods  of  treatment  should  not  be  employed  indis- 
criminately. The  first  is  alone  applicable  to  external  piles  ;  the  last  two  may 
be  adopted  in  the  internal  form  of  the  disease. 

Excision.— removal  of  external  pUes  is  readily  effected.  The  tumour 
should  be  seized  with  a  vulsellum  or  hook,  drawn  forwards  and  snipped  off 
with  a  pair  of  knife-edged  scissors,  curved  upon  the  flat.  At  the  same  time 
when  the  external  piles  are  removed  in  this  way  any  pendulous  flaps  of  skin 
in  their  vicinity  should  be  excised,  lest  they  become  ii-ritated,  and  constitute 
the  basis  of  a  fresh  pile.  After  the  excision  of  external  piles,  there  is  usually 
but  trifling  hemorrhage,  which  may  readily  be  arrested  by  the  application  of 


Fig.  494.— Smith's  Clamp, 
cold  lint,  or  a  pad  and  J-l^andage  ;  shoxild  any  small  artery  bleed  it  may  be 
pinched,  and  the  haemorrhage  thus  stopped.    The  ha^morrhag    at  endan  on 
Ls  Uttlc  operation  is  sometimes  rather  profuse.    This  may  be  obviated  by 
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adopting  the  method  introduced  by  H.  Smith,  which  is  as  follows.  The  pile  is 
seized  in  a  clamp  (Fig.  494),  drawn  forwards,  fixed  by  a  few  tui-ns  of  the  screw, 
and  cut  off.  The  cut  surface  is  then  seared  with  a  cauterising  iron,  by  which 
htemorrhage  is  prevented  and  cicatrisation  facilitated. 

Ligature.— Internal  piles  shoidd  be  removed  by  the  ligature  only  ;  in  fact,  it 
may  be  hud  dowTi  as  a  rule  in  surgery,  that  aU  external  pHes  should  be  cut  off 
and  tdl  internal  piles  tied.  The  reason  of  this  difference  in  the  practice  to  be 
adopted,  according  as  the  pile  is  situated  above  or  below  the  margin  of  the  anus, 
is  the  liability  to  haemorrhage  in  the  one  case,  but  not  in  the  other.  The 
bleeding  that  foUows  the  excision  of  an  external  pile  is  not  only  small  in 
quantity,  but  may  readUy  be  an-ested  by  cold  or  pressure.  With  internal  pUes, 
however,  it  is  different ;  these  tumours  are  not  only  more  vascular,  being  often 
fed  by  a  large  central  arterial  twig,  but  are  deeply  seated,  and  do  not  readily 
admit  of  the  application  of  means  for  the  arrest  of  the  flow  of  blood  from  them. 
So  dilficult  is  it  to  stop  the  bleeding  from  an  internal  pile  in  some  cases,  that 
patients  have  actually  lost  their  lives  from  this  cause  after  its 
excision,  even  in  the  hands  of  some  of  the  most  distinguished 
Surgeons.  The  excision  of  internal  piles  has  consequently 
heen  very  properly  abandoned. 

The  Operation  for  the  Ligature  of  Lnternal  Piles  may  most 
conveniently  be  conducted  in  the  following  manner.  The 
patient,  having  had  his  bowels  cleared  out  by  a  dose  of  castor- 
oil  on  the  day  preceding  that  fixed  for  the  operation,  should 
have  an  abimdant  lavement  of  warm  water  administered  about 
an  hour  before  the  Surgeon  arrives  ;  and  he  should  then  be 
directed  to  sit  for  half  an  hour  on  a  bidet,  or  over  a  pan  con- 
taining hot  water,  bearing  down  at  the  same  time,  so  as  to 
cause  the  pUes  to  protrude.    When  all  is  ready,  he  should  be 
laid  on  the  hed  on  his  left  side,  with  the  nates  well  projecting ; 
the  Surgeon  then  seizes  the  most  prominent  pile  with  a  hook, 
viilsellum,  or  ring-forceps  (Fig.  495),  draws  it  well  forwards,  and  ties  its 
base  as  tightly  as  possible  with  a  thin  whipcord  ligature.    He  does  the  same  to 
one  pile  after  the  other,  until  all  that  can  be  met  with 
have  been  strangulated  in  this  way.    In  some  cases 
the  pile  is  so  broad  at  the  base,  that  the  ligature  will 
not  include  it  ^vithout  transfixion  ;  when  this  is  re- 
quired, it  may  usually  be  done  readily  enough  by  means 
of  a  naevus-needle,  or  by  the  instrument  represented 
in  the  annexed  drawing  (Fig.  496),  Bushe's  needle, 
which  consists  of  a  steel  shank  fixed  in  an  ivory  handle, 
and  having  its  free  end  perforated  for  the  reception  of 
a  needle-eye  near  its  point.    The  advantage  of  this 
instrument  is,  that  not  only  is  the  angle  formed  by  the 
needle  and  the  shank  a  very  convenient  one  for  passing 
a  ligature  through  a  pile  inside  the  anus,  but  more  par- 
ticularly that,  as  the  needle  can  be  detached,  it  may  as 
soon  as  it  is  carried  across  the  base  of  the  tumour,  be  sepa- 
rated and  so  withdrawn  more  readily  than  it  otherwise 
could.    If  the  pile  be  longitudinal,  it  may  be  deeply 
notched  in  a  direction  upwards  at  its  lower  attach- 
ment, and  the  ligature  tied  in  the  groove  thus  formed. 
In  whatever  way  the  ligatures  are  applied,  care  should 
be  taken  that  they  are  tied  as  tightly  as  possible,  so  tliat  the  piles  may  be 


Fig.  495.— Ring 
Forceps. 


Fig.  490.  -  Busho's  Needlo 
for  applying  Ligaturo  to 
PUos. 
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effectuaUy  strangled  at  once;  as  in  tWs  way  they  separate  much  more 
readily,  and  with  far  less  pain  to  the  patient  than  if  loosely  tied.  When 
all  the  tumours  requii-ing  ligature  have  been  tied,  the  ends  ol  the_  threads 
must  be  cut  off  close,  and  the  strangulated  mass  pushed  Ij^^k  mto  the 
bowel     If  there  be  any  external  pdes,  these  must  now  be  cut  off ;  for,  unless 
this  b'e  done  they  become  ii-ritated,  swollen,  and  inflamed  by  the  presence 
of  the  li^-atu'res  and  constitute  a  source  of  much  distress.    The  patient  must 
now  retiirn  to  bed,  and  should  keep  the  recumbent  posture  until  the  liga- 
tures separate,  which  usuaUy  happens  from  the  sixth  to  the  eighth  day,  when 
an  ulcerated  surface  will  be  left,  which,  however,  speedily  closes  and  contracts. 
In  some  cases  this  process  may  be  facilitated  by  the  application  of  the  mtrate 
of  silver  through  a  speculum  ani.    On  the  second  day  after  the  operation 
the  bowels  may  be  opened  with  a  dose  of  castor-oil.    In  the  after-treatment  of 
the  case  care  must  be  taken  to  prevent  the  recurrence  of  those  causes  that  gave 
rise  to  the  affection  in  the  first  instance.    After  piles  have  been  tied,  more 
particularly  if  they  be  seated  towards  the  anterior  part  of  the  rectum,  there  is 
frequently  great  irritation  set  up  about  the  neck  of  the  bladder,  so  that  the 
patient  experiences  difficulty  in  passing  his  uxine,  and  sometiines  suffers  from 
complete  retention  ;  a  warm  liip-bath,  and  a  full  dose  of  hyoscyamus  and 
nitric  ether,  ^vill  usually  relieve  this,  and  enable  the  urine  to  pass     In  some 
cases  when  the  external  piles  are  very  large  and  vascular,  and  the  patient 
debilitated,  the  ordinary  rule  of  cutting  them  off  may  advantageously  be 
deviated  from,  and  a  combmation  of  the  treatment  by  excision  and  hgature  be 
aZTed.    In  such  cases  an  incision  maybe  made  through  the  integuments 
merely  and  then  the  piles  tied  in  the  course  of  the  groove  thus  formed  By 
Tese  ieans  the  pain  and  constitutional  disturbance  consequent  on  the  mclusion 
of  a  potion  of  the  integument  in  the  ligature  are  avoided,  at  the  same  tmie  that 
the  risk  of  hEemorrhage  is  not  iucurred. 

The  treatment  of  piles  by  ligature  is  not  altogether  devoid  of  danger  mpersons 
of  broken  constitution.  I  have  more  than  once  known  death  from  pyemia 
Tpsnlt  in  these  cases.  .     .      „  .,  .  -ii 

Caustics.-ln  certain  kinds  of  internal  piles,  the  application  of  mtric  acid  has 
been  commended  by  Houston  of  Dublin  and  H  Lee,  and  may  ceiWy 
advantageously  be  adopted.  It  must  not,  however,  be  applied  to  the  external 
or  to  tiSintero  external  pile,  as  it  will  produce  extreme  irritation  ;  nor  can  i  be 
Lked  ™  as  a  substitute  for  the  ligati^e  in  intei-nal  piles  generaUy.  I  is 
iooiceci  upon  ^      -^-q^  ^  the  granular  pile,  having  an  ulcerated  surface, 

that  this  mode  of  treatment  is  useful ;  as  in  these  cases  it 
appears,  by  destroying  a  portion  of  the  mucous  membmne, 
not  only  to  cure  the  pile  to  wHch  it  is  apphed,  but,  by 
producing  an  ulcer,  to  give  rise  to  a  cicatiix,  which,  by  con- 
tracting, consolidates  the  parts  in  its  vicinity,  and  so  lessens 
the  relaxed  state  of  the  rectum,  which  favoiu-s  the  hemor- 
rhoidal tendency.  The  acid  may  most  conveniently  be 
applied  through  a  speculum  ani,  ha^dllg  an  aperture  on 
one  side  (Ei'^  497).  This  should  be  introduced  weU  oiled, 
until  the  pfle  project  through  the  opening  in  it,  when  it 
must  be  freely  rubbed  with  a  piece  of  stick,  or  a  glas.  loa 
or  brush,  dipped  in  the  acid  ;  the  surface  is  then  imnie- 
Uately  ;iped  with  a  piece  of  lint  saturated  with  pi^pared 
chalk^nd  wate.  and  ^^^^ ^^^^^.l 
slough  separates,  leaving  a  raw  surface,  .^^^"^^^^^^^^^^^^  made  fairly 

tracts.    The  application  of  the  acid  occasions  but  little  pai 


Fig.  497.— Bpeoulum 
Ani. 
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within  the  rectum  ;  but  if  a  drop  of  it  accidentally  come  into  contact  with  the 
muco-cutaneous  surface,  a  vast  deal  of  u-ritation  and  inflammation  is  excited. 
This  plan  of  treatment,  though  useful  in  particular  forms  of  pile,  as  when  the 
tiimour  is  granular  or  flat,  so  as  not  to  admit  of  ready  removal  by  the  ligature, 
should  not  be  practised  when  the  ligature  can  be  employed,  as  it  is  by  no 
means  so  certain  a  mode  of  treatment.  It  cannot  be  considered  altogether 
devoid  of  risk  ;  for  I  have  Icnown  one  instance  in  which  fatal  erysipelas  followed 
the  cauterisation  of  piles  with  nitric  acid. 

Pruritus  Ani  is  often  an  extremely  troublesome  affection,  the  itching  and 
general  irritation  about  the  anus  being  almost  unbeai'able.  In  many  instances 
it  appears  to  be  a  true  prurigo  of  this  part ;  in  other  cases  it  seems  to  be 
connected  with  the  irritation  of  external  piles,  worms,  or  some  similar  affec- 
tion. The  Treatment  must  in  a  great  measuje  have  reference  to  the  cause.  If 
there  be  an  external  pile,  the  removal  of  it,  or  if  worms,  then-  expulsion,  will 
probably  cure  the  disease.  If  it  arise  from  prurigo,  it  will  require  some  special 
treatment.  In  some  cases  the  arsenical  preparations  will  be  found  useful,  to- 
gether with  the  local  application  of  chlorinated  lotions,  or  those  containing 
hydrocyanic  acid. 

PROLAPSUS  ANI. 

Prolapsiis  Ani  consists  in  a  protrusion  of  the  mucous  membrane  of  the  rec- 
tum through  the  anal  orifice  ;  the  cellular  tissue  that  lies  underneath  it  being 
also  in  the  majority  of  instances  much  thickened  and  elongated.  In  the 
ordinary  prolapsus,  the  muscular  structures  of  the  gut  are  not  protruded  ;  yet 
it  has  occasionally  happened  that  the  muscular  coat  has  descended  with  the 
mucous  membrane,  an  invagination  of  the  bowel  taking  place,  which  constitutes 
a  different  and  far  more  serious  condition  than  the  ordinary  prolapsus. 

Causes. — Prolapsus  not  unfrequently  occurs  in  children,  especially  those 
who  are  feeble,  or  who  suffer  from  much  irritation  of  the  digestive  or  urinary 
organs.  In  weakly  persons  generally  there  is  a  natural  tendency  to  prolapsus  ; 
the  slight  protrusion  of  the  mticous  membrane  which  takes  place  during  defe- 
cation being  increased  by  any  constitutional  condition  that  gives  rise  to  atony 
of  the  muscular  system,  especially  if  irritation  of  the  intestinal  mucous  mem- 
brane be  conjoined  with  this,  as  in  dysentery,  chronic  diarrhoea,  &c.  So  again, 
the  habitual  constipation  often  occurring  in  persons  of  a  relaxed  habit  of  body, 
apparently  proceeding  from  want  of  power  in  the  rectum  to  expel  its  contents, 
and  requiring  constant  straining  at  stool,  predisposes  to  this  affection.  It  is 
especially  common  in  those  who  labour  under  stricture,  stone,  or  any  other 
disease  about  the  urinary  organs  that  requires  a  considerable  effort  to  be  made 
in  expelling  the  contents  of  the  bladder.  In  persons  whose  constitution  has 
been  relaxed  by  a  long  residence  in  India,  this  disease  also  frequently  occurs. 
In  other  cases,  and  indeed  most  usually,  the  prolapsus  is  associated  with  piles, 
the  weight  and  dragging  of  the  hsemorrhoid  drawing  down  the  mucous  mem- 
brane with  it.  This  is  especially  apt  to  happen,  when  there  is  general 
hsemorrhoidal  tendency  about  the  anus.  In  fact,  the  causes  of  prolapsus  may 
be  summed  up  under  three  heads :  1.  Simple  relaxation  of  tissue,  such  as  is 
met  with  in  children  and  weakly  persons  ;  2.  Sympathetic  irritation,  as  in 
chronic  tenesmus,  stone  in  the  bladder,  &c.  ;  3.  A  hasmorrhoidal  condition  of 
the  vessels  of  the  part. 

Diagnosis. — Prolapsus  is  readily  recognised.  It  consists  in  the  protrusion 
of  a  ring  of  mucous  membrane  of  a  red  or  purplish  colour,  and  having  a  some- 
what turgid  look,  rather  lobulated  in  shape,  and  varying  in  size  from  half 
a  walnut  to  a  small  orange  (Fig.  498).    The  mucous  membrane  covering  this 
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ring  will  be  found  to  he  continuous  with  tliat  investing  the  sphincter  and  this 
constitutes  the  mark  of  distinction  het^Yeen  the  ordinary  prolapsus  and  the  in- 
vagination that  has  occasionally  heen  met  with  of  the  whole  thickness  of  the 

gut ;  for  m  this  affection, 
which    is    extremely  rare, 
there  is  a  deep  and  distinct 
sulcus  hetween  the  protru- 
sion and  the  margin  of  the 
sphiacter.  In  prolapsus  there 
is,  when  the  protrusion  is 
doAvn,  a  dragging  and  smart- 
iag  sensation,  often  attended 
with  a  good  deal  of  spasm 
ahout  the  neck  of  the  bladder, 
and  not  nnfreqnently  with 
symptoms   of   stricture.  In 
Fig.  498.— Prolapsus  Ani.  chronic  cases,  the  anal  aper- 

ture wiU  appear  to  be  permanently  relaxed  ;  and,  on  introducing  the  finger  into 
it  it  will  be  fonnd  to  be  widened  and  weakened.  The  folds  of  skm  m  its  neigh- 
bourhood win  be  seen  to  be  relaxed  and  elongated,  radiating  from  it  as  from  a 
centre  •  they  are  commonly  bluish,  soft,  somewhat  swoUen,  and  pendulous,  and 
often  the  seat  of  a  good  deal  of  iiTitation.  The  protrusion  at  first  occurs  only 
after  defecation,  and  then  readily  goes  back  of  itself,  or  is  reduced  by  the  exercise 
of  steady  pressure  upon  it ;  after  a  time,  however,  it  will  come  dovm  at  other 
periods  ;  thus  it  may  protrude  after  riding,  walking,  or  even  standing,  and  is 
returned  with  much  difficulty. 

Strangulation  of  the  prolapsus  may  occasionaUy  occur,  if  it  be  allowed  to 
protrude  for  a  considerable  length  of  time  without  a  proper  attempt  bemg  made 
to  push  it  back.  It  then  becomes  swoUen  and  Hvid,  with  great  pam  and  tenes- 
mus, discharges  a  fetid  iU-conditioned  pus,  and  may  eventuaUy  fall  into  a 
sloughy  state,  and,  thus  separating,  undergo  a  spontaneous  cure. 

Tkeatment.— The  treatment  of  prolapsus  may  be  said  to  be  palliative  and 
curative.  The  Palliative  Treatment  consists  in  the  first  place  in  reducing  the 
tumour  when  protruded.  This,  under  ordinary  circumstances,  the  patient  does 
for  himseK ;  but,  if  it  become  congested,  it  requires  the  help  of  the  Surgeon  to 
put  it  back.  This  may  occasionaUy  be  readily  done  by  lajong  the  patient  on 
his  side,  or  making  him  lean  over  the  back  of  a  chair  ;  and  then  greasing  the 
mass  with,  some  oil,  seizing  it  with  a  soft  towel,  and,  graduaUy  compressmg  it, 
working  it  back.  It  may  be  kept  up  by  the  patient  wearing  a  belt  mth  a  pad 
and  elastic  support.  Olive-shaped  pewter  pessaries  are  occasionaUy  employed, 
with  the  view  of  preventing  the  protrusion ;  but  I  have  never  seen  them  of  any 
service,  the  sphincter  being  usuaUy  too  relaxed  to  keep  them  up,  and  tlieir 
pressure  appearing  to  excite  irritation. 

The  regulation  of  the  bowels  is  as  important  in  cases  of  prolapsus  as  m 
pUes.  It  is  usuaUy  best  done  by  the  administration  of  those  laxatives  that 
have  been  recommended  for  the  latter  disease.  It  is  a  good  plan  in  prolapsus 
to  get  the  patient  to  have  his  daUy  motion  at  bed-time  instead  of  at  the  usual 
hour  ill  the  morning  ;  the  recumbent  position  and  the  uniform  teinperatm-e 
of  the  bed  preventing  the  irritation  of  the  sphincter  and  spasm  ol  tlie  anal 
muscles  that  commonly  continue  for  some  tune  after  the  reduction  ol  tlie  pro- 
lapsus, and  which  are  a  source  of  great  discomfort  when  occurrmg  m  the  early 

part  of  the  day.  ,         , , ,  , 

Curative  Treatment.-The  relaxation  of  the  raucous  raembnme  of  the  rectum 
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that  essentially  constitutes  prolapsus  may  often  be  obviated  by  astringent 
injections  or  suppositories.  The  best  injection  is  that  of  the  sulpliate  of 
iron,  in  the  strength  of  from  one  to  three  grains  in  an  ounce  of  water,  thi'own 
up  in  smaU  quantities  siifficient  for  the  bowel  to  retain.  In  children,  injections 
of  this  kind,  conjoined  with  regulation  of  the  bowels  by  mild  aperients,  the 
administration  of  a  moderate  quantity  of  imstimtdating  food,  and  afterwards 
the  employment  of  tonics,  \vill  commonly  remove  the  disease,  unless  it  arise 
from  stone  in  the  bladder,  or  some  other  affection  inducing  much  and  con- 
tinued straining.  In  mild  cases  of  prolapsus  in  adults,  conjoined  with  a 
relaxed  state  of  the  mucous  membrane  of  the  rectum  and  relaxation  of  the 
sphincter,  the  use  of  the  iron  injection  will  be  found  particularly  beneficial,  at 
the  same  time  that  the  action  of  the  bowels  is  regulated  by  means  of  an  electuary 
taken  in  the  morning  or  at  night.  By  thus  giving  tone  to  the  bowel,  at  the 
same  time  that  constipation  is  prevented,  the  disease  will  occasionally  undergo 
a  cure,  provided  it  be  not  associated  with  any  affection  in  other  organs. 

In  those  cases  in  which  the  prolapsus  is  hsemorrhoidal,  the  protrusion  being 
dragged  down  by  the  weight  and  strain  of  the  pile,  the  same  treatment  must 
be  adopted  as  has  been  recommended  for  the  latter  disease  ;  and  usually,  after 
the  ligature  and  removal  of  the  pile,  the  prolapsus  ^vill  be  cured.  In  slight 
cases  of  prolapsus,  in  which  the  disease  appears  rather  to  be  owing  to  the 
relaxation  of  the  sphincter  and  of  the  tissues  external  to  it,  the  muco-cutaneous 
integiunent  hanging  in  loose  and  pendulous  folds  around  the  anus,  consider- 
able benefit  will  commonly  result  from  snipping  of  these  pendulous  flaps  of 
skin  ;  the  cut  surface  that  is  left  cicatrising,  and  by  its  contraction  bracing  up 
the  part,  and  thus  preventing  its  further  protrusion.  These  pendulous  flaps  are 
best  removed  in  a  radiating  manner  from  the  anal  orifice,  with  curved  knife- 
edged  scissors. 

When  the  prolapsus  is  considerable,  and  if  the  ordinary  palliative  treatment 
have,  after  a  proper  trial  being  given  it,  failed  in  effecting  a  cure,  it  will  be 
necessary  to  remove  the  protruded  mucous  membrane  by  operation.  This 
should  always  be  done  by  the  application  of  the  ligature ;  excision,  though 
easy,  being  objectionable  in  this  as  in  the  case  of  piles,  on  account  of  the  danger 
from  hfemorrhage. 

Application  of  Ligature. — The  patient  having  had  the  bowels  freely  opened 
on  the  preceding  day,  and  an  enema  of  tepid  water  on  the  morning  of  opera- 
tion, should  be  directed  to  sit  over  a  pan  of  hot  water,  in  order  to  make  the 
prolapsus  descend  ;  it  may  then  be  seized  with  a  pair  of  broad-ended  forceps, 
such  as  are  represented  in  Fig.  495,  and  drawn  well  forwards.  The  base  must 
next  be  firmly  tied  with  a  strong  piece  of  whipcord,  and  a  similar  process 
repeated  on  the  opposite  side  of  the  anus.  Should  there  be  any  difiiculty  on 
account  of  the  shape  of  the  protrusion  in  ligaturing  the  base  firmly,  this  may 
be  obviated  by  transfixing  it  with  a  hsemorrhoidal  needle,  and  tyiug  it  on  each 
side.  I  think,  however,  that  it  is  better,  if  possible,  to  avoid  doing  this.  The 
ends  of  the  ligature  must  then  be  cut  short,  the  whole  protrusion  returned  into 
the  bowel,  the  external  flaps  of  skin  cut  off,  and  an  opiate  pUl  administered,  so 
as  to  arrest  all  peristaltic  action  for  a  few  days.  Should  the  ulcerated  surface 
show  any  difficulty  in  healing,  it  must  be  touched  with  the  nitrate  of  silver. 
This  operation  always  leaves  a  permanent  cure. 

The  ligature  of  prolapsus,  like  that  of  internal  piles,  is  not  very  painful, 
and  for  it  chloroform  need  not  be  administered  ;  indeed,  it  is,  perhaps,  better 
that  it  should  not  be  given  in  these  cases,  as  the  protrusion  is  apt  to  slip  up 
under  its  influence,  the  patient  not  being  able  to  exercise  the  proper  expulsive 
efforts.    But,  as  the  excision  of  the  external  flaps  and  piles  is  attended  by  very 
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sharp  suffering,  it  is  as  well  to  administer  the  anesthetic  at  the  time  when  they 
aie  being  removed. 

Should  a  prolapsus  become  strangulated,  it  would  be  necessary  to  try  to 
reduce  it  through  the  sphincter  by  the  employment  of  the  taxis  ;  if  this  cannot 
readily  be  accomplished,  free  incisions  may  be  made  into  it ;  if  it  be  not  re- 
duced, it  wiU  slough  away,  and  thus  undergo  permanent  cure.  In  some  rare 
cases  'a  portion  of  invaginated  intestine  descending  through  the  anufi  has 
become  strangulated ;  in  such  cases  as  these,  reduction  must  be  effected ;  if 
possible  without,  but  if  necessary  with,  division  of  the  sphincter. 


DISEASES  OF  THE  GENITO-UEINARY  ORGANS. 


CHAPTER  LXVn. 


URINARY  CALCULUS. 

CALCULOUS  DIATHESES  AND  DEPOSITS. 
The  urine  is  liable  to  the  deposit  of  various  soM  matters,  which,  Avhen 
amorphous  and  impalpable,  are  termed  Sediments;  when  crystalline,  they  con- 
stitute Gravel;  and  when  concrete,  Calculus  or  Stone.  These  deposits,  whatever 
form  they  assume,  are  the  result  of  constitutional  causes  ;  and  these  constitu- 
tional conditions  giving  rise  to  them  are  commonly  caUed  D^atheses.  Of  these 
Surgeons  usuaUy  recognise  thi-ee  :  the  Lithic,  the  Oxalic,  and  the  Phosphahc; 
besides  these,  however,  others  doubtless  exist,  the  precise  characters  of  which 

have  yet  to  be  determined.  .  t  •  j    i  r 

LiTHic  Acid  Diathesis.-THs  diathesis  chiefly  occurs  m  mdividuak  of 
robust  habit  of  body  and  florid  appearance,  who  have  lived  high  and  suffer  from 
irritable  gastric  dyspepsia.  It  is  often  associated  with  a  gouty  or  rheiunatic 
tendency,  or  with  some  of  the  more  chronic  forms  of  skin  disease,  especially 
psoriasis.  It  is  characterised  by  scanty  and  acid  high  coloured  urme  which 
deposits  on  cooling  two  kinds  of  sediment,  a  yellow  and  a  red.    According  to 


Fig.  499. — Lithic  Acid. 


Fig.  500.— Lith.ato  of  Ammom.a. 


Lehmann,  these  sediments  consist  of  urate  of  soda  :  but  Golding  Bu-d,  and,  I 
beUeve,  most  of  the  chemists  in  this  coimtry,  regard  them  as  htliate  or  urate  of 
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ammonia.  The  yellow  sediment,  containing  an  admixtm-e  of  the  coloming 
matter  of  the  m-ine,  is  nsually  dependent  on  slight  disorder  of  the  digestive 
organs  and  skin,  coming  and  going  under  the  influence  of  very  trivial  causes- 
The  red  sediment,  owing  its  colour,  according  to  Bird,  to  an  admixture  of  pur- 
purine,  a  highly  carbonaceous  ingredient,  and  indicative  of  imperfect  assunHa- 
tion,  is  met  with  in  persons  of  full  habit,  who  Hve  too  freely.  A  variety,  or 
rather  an  admixture,  of  these  sediments,  constitutes  the  lateritious  deposit,  so 
common  in  gout  and  rheumatism.  The  .  red  sand  or  gravel  is  a  crystaUised 
variety  of  the  lithic  acid  sediment.  It  maybe  compared,  in  general  appearance, 
to  cayenne  pepper,  and  under  the  microscope  presents  the  characters  seen  in 
Fig.  500.  It  is  not  unfi-equently  met  with  in  children  of  a  strumous  habit,  who 
are  allowed  more  animal  food  than  they  can  well  assimilate.  Occasionally 
crystals  of  lithic  acid  are  found  intermixed  with  these  deposits,  presenting  the 
characters  figured  in  Fig.  499. 

CafcttZi.— The  calculi  that  occur  in  this  diathesis  are  of  two  kinds  ;  the  lithic 
acid,  and  the  Hthate  of  ammonia.  The  lithic  acid  calculus 
(Fig.  501)  is  usually  of  small  or  moderate  size,  varying 
from  a  pin's  head  to  a  pigeon's  egg  ;  it  is  oval,  somewhat 
compressed  and  flattened,  smooth  on  the  surface,  and  of  a 
fawn  colour.  On  section  it  is  seen  to  be  laminated,  and  to 
present  various  shades  of  a  light  bro-\vn  or  fawn  tint.  The 
lithate  of  ammonia  calculus  is  of  very  rare  occurrence  ; 
when  met  with,  it  is  chiefly  in  children,  and  is  composed 
of  concentric  rings,  having  a  fine  earthy  appearance,  and 
being  clay-coloured. 

Treatment. — The  treatment  of  the  lithic  acid  diathesis  . 

,  1      r  ii  •  Fig.  501.— Lithic  Acid 

must  be  directed  to  the  removal  of  the  prime  causes  ^  Calculus, 
of  this  condition,  viz.,  mal-assimilation,  defective  oxygena- 
tion of  the  blood,  and  the  ingestion  of  too  large  a  quantity  of  stimulating 
food.  AH  these  may  be  remedied  by  attention  to  ordinaiy  hygienic  mea- 
sures ;  the  patient  must  live  sparely,  should  avoid  fermented  liquors,  espe- 
cially red  and  effervescent  wines,  and  abstain  from  sweets,  pastry,  &c.  He 
should  take  plenty  of  out-door  exercise,  and  keep  the  skin  in  healthy  action  by 
warm  dry  air  or  vapour  bathing,  and  the  use  of  horsehair  gloves.  The  bowels 
must  also  be  carefully  regulated  by  means  of  saline  and  other  aperients,  with 
occasional  alterative  doses  of  Plummer's  or  blue  piU  ;  to  which,  if  the  consti- 
tution be  peculiarly  rheumatic  or  gouty,  some  colchicum  may  advantageously 
be  added.  A  very  good  aperient  for  general  use  in  these  cases,  is  a  drachm  of 
Rochelle  salt  in  an  oimce  and  a  half  of  the  compound  decoction  of  aloes, 
taken  at  night  or  early  in  the  morning  ;  or  a  dessert-spoonful  of  the  following 
powder  every  morning  ; — RPulv.  Ehei,  ^ss.,  Potassse  tartratis,  ^j.,  Magnesise 
ustse,  sij.,  Pulv.  Zingiberis,  5j.  ;  fiat  pulvis.  The  patient  may  also  be  directed 
to  drink  some  of  the  natural  alkaline  waters,  as  those  of  Vichy  or  Fachingen. 
The  Vichy  waters,  containing  a  large  quantity  of  carbonate  of  soda,  with  free 
carbonic  acid,  are  extremely  serviceable  for  the  correction  of  this  diathesis. 
If  they  cannot  be  procured,  a  very  good  alkaline  diink  consists  of  a  scruple 
of  bicarbonate  of  potass  and  5  grains  of  nitre  dissolved  in  a  tumbler  of  cold  or 
tepid  water,  to  which  about  5  grains  of  citric  acid,  or  a  table-spoonful  of  lemon- 
juice  may  be  added,  and  taken  early  in  the  morning  or  in  the  middle  of  the  day. 

When  lithic  acid  calculus  has  actually  formed,  it  is  well  not  to  give  the  alka- 
line remedies  too  long,  or  in  two  large  quantity  ;  lest  the  stone  rapidly  increase 
in  size  by  becoming  encrusted  with  phosphates. 

Oxalic  Diathesis. — This  is  chaxacterised  by  the  formation  of  oxalate  of  lime 
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in  tlie  urine.  It  generally  occiirs  in  individuals  in  whom  there  is  defective 
assimilation,  dependent  upon  exhausted  nervous  energy,  arising  from  over- 
work, mental  anxiety,  or  venereal  excesses.    The  patient  is  usually  pale  and 

hypochondriacal,  suffers  from  dyspepsia, 
acidity  of  stomach,  and  disturbed  sleep. 
In  these  cases  there  is  often  loss  of 
sexual  power  ;  a  state  of  debility  of  the 
generative  organs,  connected  either  with 
the  want  of  erectile  vigour,  or  too 
speedy  emissions.  The  urine  is  usually 
very  pale,  abimdant,  and  acid,  and  there 
is  heat  and  smartiag  during  its  passage 
along  the  urethra.  In  this  diathesis 
there  is  no  sediment  or  gravel,  properly 
spealdng,  but  the  crystals  float  in  the 
urine ;  subsiding,  however,  when  it 
stands,  but  not  occurring  in  sufficient 


Oxalate  of  Lime. 


Fig.  503. — Oxalate  of  Lime 
Calculus. 


quantity  to  constitute  a  true  sediment 
(Fig.  502). 

Calculus. — The  oxalate  of  lime  or  mulberry  calculus  is  usually  of  a  dark- 
brown  or  almost  black  colour,  moderate  in  size,  being  seldom  larger  than  a 

walnut,  and  round  ;  it  is  always  rough,  tuberculated, 
and  sometimes  almost  spiculated  on  the  surface 
(Fig.  503). 

Treatment. — When  there  is  no  calculus,  it  is  ne- 
cessary to  put  the  patient  upon  a  light  and  nourish- 
ing diet,  especially  fish,  as  recommended  by  Bird, 
cautioning  him  to  avoid  sweets  and  all  fermented 
liqiiors,  with  the  exception  of  a  moderate  quantity  of 
brandy.  Tonics,  particularly  the  mineral  acids,  iron, 
zinc,  and  quinine  may  be  given,  and  the  residence 
should,  if  possible,  be  changed  for  a  time  to  a  warm  climate.  "When  calculus  is 
formed,  there  is,  owing  to  its  rouglmess,  and  the  irritable  state  of  the  patient's 
nervous  system,  usually  a  good  deal  of  pain  experienced  in  the  region  of  the 
bladder ;  requiring  the  free  administration  of  opiates. 

Phosphatic  Diathesis.— This  chiefly  occurs  in  old  persons,  or  in  those  who 

are  prematiu-ely  aged,  with  a  broken  con- 
stitution and  an  anjemic  condition  of  the 
system.  In  tliis  diathesis,  the  sediment 
and  calculi  may  occur  in  three  distinct 
forms:  1.  Triple  or Ammoniaco-Magnesian 
Phosphate  ;  2.  Phosphate  of  Lime  ;  and 
3.  Mixed  Phosjjhates,  consisting  of  a  mix- 
ture of  the  preceding  varieties. 

1.  The  Triiole  Phospliate  (Fig.  504) 
usually  occui-s  in  urine  that  is  copious, 
pale,  and  barely  acid,  sickly  to  the  smell 
and  soon  decomposing  and  becoming  very 
offensive.  In  other  cases  the  virine  is  dark, 
alkaline,  and  mucous.  This  condition  espe- 
cially occurs  in  old  people,  and  is  asso- 
ciated with  much  debility,  irritability  of  mind,  pallor,  and  ansemia. 

2.  The  Phosphate  of  Lime  sediment  is  not  of  such  common  occurrence 


Pig. 


604. — Ammoniaco-Magnesian 
Phosphate. 
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usuaUy  occui-s  in  pale,  and  offensive,  readily  putrescent  urine,  mixed  with 
much  mucus,  and  in  some  cases  apparently  produced  by  the  mucous  membrane 

of  the  bladder.  „  ,       .  ■.. 

3.  Mixed  Phosphates  commonly  occur  after  injuries  of  the  spme,  as  the  result 
of  general  impairment  of  the  health,  or  in  advanced  cases  of  prostatic  disease. 
They  are  occasionally  met  with  in  large  quantity,  forming  a  kmd  of  mortar-like 
sediment  in  the  bladder. 

Calculi.-The  phosphatic  calculi  are  very  common.  The  most  frequent  la 
the  mixed,  or  fusible  calculus,  as  it  is  termed,  on  account  of  the  ready  way  m 
which  it  melts  when  exposed  to  heat.  This  calculus  is  friable,  lammated,  and 
has  a  chalky  or  earthy  look.  The  calculus  composed  of  phosphate  of  ammonia 
and  magnesia  is  not  so  common  ;  it  resembles  the  preceding  rather  closely  m 
its  general  characters,  but  is  whiter  and  has  a  more  chalky  look.  The  phos- 
phate of  lime  calculus  is  extremely  rare  ;  it  is  laminated,  and  harder  than  the 
other  varieties. 

Treatment— The  treatment  of  the  phosphatic  diathesis  consists  principally 
in  improving  the  digestive  powers,  and  in  restoring  the  general  strength  of 
the  patient  by  giving  him  good  food,  wine,  or  beer.  The  administration  of 
tonics,  especially  of  nitric  acid,  should  be  attended  to,  and  exercise  in  the 
open  air  enjoined.  As  there  are  usually  much  pain  and  irritability  of  system 
in  this  diathesis,  opium  may  advantageously  be  administered. 

Besides  the  calculi  mentioned,  various  other  kinds  of  concretions  form  in  the 
urine,  each  of  which  doubtless  represents  a  diathesis  ;  the  characters  of  which, 
however,  are  not  so  distinctly  marked  or  so  well  recognised  as  those  that  have 
just  been  described. 

Xanthine,  or  Xanthic  Oxide,  was  first  noticed  by  Marcet,  and  has 
since  been  observed  by  Laugier,  Langenbeck,  and  others.  It  is  of  extremely 
rare  occurrence,  and  has  only  been  formd  in  three  recorded  instances  in  the 
form  of  calculous  concretions.  These  have  generaUy  been  of  smaU  size,  with 
the  exception  of  the  one  removed  by  Langenbeck,  which  weighed  388  grains. 
For  a  detailed  accoimt  of  the  chemical  characters  and  constituents  of  this 
stibstance,  as  well  as  of  the  other  materials  of  which  calculi  are  formed,  I  must 
refer  to  the  works  of  G.  Bird,  Beale,  Thudichum,  &c. 

Carbonate  of  Lime  has  occasionally  been  met  with  as  an  amorphous 
powder  in  alkaline  or  very  faiatly  acid  nrine.  I  am  not  aware  of  any 
urinary  calculus  of  this  composition 
having  ever  been  found  ;  but  Bird  states 
that  he  has  detected  carbonate  of  lime  as 
forming  a  distinct  stratum  in  some  phos- 
phatic calculi  ;  and  Thudichum  has  ex- 
amined prostatic  concretions  consisting 
almost  entirely  of  this  substance — the 
urinary  origin  of  which,  however,  he 
doubts. 

Cystine  is  one  of  the  rarer  forms  of 
morbid  product  occasionally  met  with  in 
the  bladder.  It  differs  from  all  other 
ingredients  in  containing  a  large  quantity 
—about  26  per  cent.— of  sulphur.  It  is 
very  rarely  seen  as  a  sediment  in  the 
urine  ;  but  when  it  occurs  in  this  form 
it  presents  the  microscopic  characters  seen  in  Fig.  505,  being  composed  of 
hexagonal  laminsB.    Calculi  containing  cystine  have  occasionally  been  met 


Fig.  505.— Cystine. 
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with.  Goldiiig  Bii-d  states  that  m  Guy's  Hospital  Museum  there  are  eleveu 
composed  of  this  peculiar  animal  matter  ;  and  in  the  Museum  of  University 
College  we  have  some  good  specimens.  Cystine  in  calculus  has  a  peculiar 
yellowish  or  greenish  and  waxy  look,  very  different  from  any  other  ingi-edient 
met  with  in  urinary  concretions. 


STONE  IN  THE  BLADDER. 


Fig.  506. — Section  of  an 
Alternating  Calculus. 


Structure  of  Calculi. — Calculi,  though  sometimes  composed  throughout 
of  the  same  deposit,  are  not  irnfrequently  made  up  of  layers  or  strata,  differing 
in  chemical  composition  from  one  another,  and  these  usually  go  hy  the  name 
of  alternating  calciUi  (Fig.  506).    Most  frequently  the  nucleus  consists  of  hthic 

acid ;  next  in  the  order  of  frequency  comes  the 
oxalate  of  lime  ;  and  then  the  concretion  of  a  phos- 
phatic  character  throughout.  It  is  very  seldom  that 
the  nucleus  is  absent ;  hut  concretions  have  occa- 
sionally heen  met  with  in  which  none  could  he 
detected,  or  in  which  it  was  even  rexDlaced  hy  a 
cavity.  The  nucleus  is  usually  as  nearly  as  possible 
in  the  centre  of  the  calculus,  and  is  generally  pretty 
regular  in  shape  ;  occasionally,  however,  it  is 
branched  or  curiously  radiated,  and  then  the  con- 
cretion generally  affects  a  correspondiag  outline. 
Calculi  containing  two  or  three  nuclei  have  some- 
times been  found,  consisting  probably  of  an  equal 
number  of  concretions  agglomerated  together. 

The  body  of  a  calculus  having  the  uric  acid  nucleus  is  usually  composed  of 
some  of  the  lithates  ;  but  not  imfrequently  these  are  encrusted  by  a  deposit 
of  phosphates.  In  other  instances,  the  body  may  be  wholly  composed  of  some 
of  the  earthy  phosphates,  which  more  rarely  alternate  with  the  oxalate  of  lime 
or  the  triple  phosphates. 
An  oxalate  of  lime  nucleus  usually  has  a  body  of  the  same  constitution  ; 

but  in  some  cases  it  is  incrusted  by  phosphates  or 
urates  (Fig.  507).  When  the  interior  is  phosphatic,  the 
concretion  is  always  of  the  same  constitution. 

The  alternations  in  the  composition  of  a  calculus  are 
due  to  varying  conditions  of  the  general  health,  and 
consequently  of  the  character  and  constituents  of  the 
urine,  and  of  the  state  of  the  lining  membrane  of  the 
bladder.  The  uric  acid  and  oxalate  of  lime  nuclei  and 
layers  are  imdoubtedly  due  to  constitutional  causes.  The 
phosphatic  laminae,  whether  interjDOsed  between  the  uric 
acid  or  incrusting  the  calculus,  are  probably  chieiiy 
dependent  on  vesical  irritation,  consequent  on  the  presence  in  the  bladder  of 
the  previously  formed  uric  acid  or  oxalate  of  Ume  nucleus. 

Origin. — Calculi  may  be  formed  either  in  the  Icidneys  or  in  the  bladder. 
Those  that  contain  nuclei  of  the  lu-ates  or  oxalates  are  probably  renal  in  their 
origin  ;  whilst  those  that  have  a  phosphatic  nucleus  are  usually  vesical  from 
the  first  ;  renal  nuclei  of  this  composition  bemg  rarely  met  with. 

All  renal  calculi — all  those  vesical  calculi  that  have  a  renal  origin,  and  some 
of  those  even  that  appear  to  be  primarily  formed  in  the  bladder — have  a  consti- 
tutional source,  arising  from  a  morbid  state  of  the  urine,  which  probably  in 
its  turn  depends  \xpon  mal-assimilation,  the  peculiar  form  of  which  determines 


Fig.  507. — Section  of 
Oxalate  of  Lime  Cal- 
culus incrusted  with 
Phosphates. 
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the  cliemical  composition  of  the  stoue.  Those  calciiH  that  are  formed  by 
deposit  from  the  m-iue  upon  and  around  some  foreign  body,  as  a  pm  or  straw 
accidentaUy  introduced  into  the  bladder,  and  some  soft  phosphatic  concretions 
that  appeal- to  be  the  result  of  an  unhealthy  state  of  its  mucous  membrane, 
may  be  looked  upon  as  being  local  in  their  origin. 

Calculi  of  Renal  Origin.— When  a  stone  forms  in  the  pelvis  ot  the 
kidney,  it  usuaUy  gives  rise  to  pain  in  the  loin.  When  of  small  size,  it  may 
descend  into  the  bladder  \nt\i  but  Uttle  suflering  to  the  patient ;  but,  if  large 
enough  to  irritate  the  ureter  and  to  pass  with  some  difficulty,  it  then  gives  rise 
to  a  peculiar  train  of  symptoms,  which  will  immediately  be  described.  In 
some  cases  the  calculus  attains  a  very  large  size,  occupying  the  whole  of  the 
pelvis  of  the  kidney,  extending  into  the  calices  and  ureter,  and  being  moulded, 
as  it  were,  to  the  shape  of  the  parts  amongst  which  it  lies  ;  it  then  gives  rise, 
by  its  pressure,  to  absorption  of  the  substance  of  the  kidney,  and  occasions, 
by  the  magnitude  that  it  attains,  excessive  pain  and  ii-ritation  in  this  region, 
the  patient  usually  dying,  worn  out  by  constant  suffering  and  by  the  irritation 
of  incurable  kidney -disease.  In  some  instances,  stone  in  this  situation  has 
given  rise  to  abscess  in  and  aroimd  the  kidney,  and  has  even  been  discharged 
through  an  aperture  in  the  lumbar  region. 

Descent  of  a  Benal  Calculus— In  cases  in  which  a  renal  calculus  descends 
into  the  bladder,  the  patient  is  seized  with  pain  in  the  loin  that  has  been  the 
seat  of  previous  irritation.  This  pain  is  usually  of  the  most  agonising  character, 
extending  into  the  cord  and  testis,  and  down  the  inside  of  the  thigh  of  the 
affected  side.  There  is  retraction  of  the  testicle,  with  constipation  and  vomit- 
ing ;  frequently  accompanied  by  the  passage  of  scanty,  high-coloured,  and 
bloody  urine,  and  great  constitutional  disturbance.  This  pain  usuaUy  con- 
tinues of  a  somewhat  remittent  character,  until  the  calculus  enters  the  bladder, 
when,  unless  expeUed,  it  gives  rise  to  the  train  of  symptoms  peculiax  to  its 
presence  in  that  organ. 

Treatment.—Dwdng  the  descent  of  a  renal  calculus,  which  always  occupies 
many  houis,  and  perhaps  some  days,  the  patient  should  have  fuU  doses  of 
opium  administered,  be  put  into  a  warm  hip-bath,  and  have  mustard 
poultices  applied  to  the  loin,  or  be  cupped  in  this  situation,  if  necessary  ; 
the  bowels  shoidd  also  be  thoroughly  emptied  by  enemata.  It  is  well  to 
bear  in  mind,  that  a  somewhat  similar  train  of  symptoms  to  that  induced 
by  the  descent  of  the  calculus,  may  be  excited  by  some  forms  of  irritation 
or  flatulent  distension  of  the  csecum  and  descending  colon,  which  will  require 
appropriate  treatment. 

Calculi  op  Vesical  Origin. — Though  vesical  calculi  often  owe  their  origin 
to  the  descent  of  a  stone  from  the  kidney,  yet  it  frequently  happens  that  there 
is  no  evidence  of  their  coining  from  such  a  source,  but  every  appearance  of 
their  being  deposited  in  the  bladder  ;  a  nucleus  being  originally  formed  in 
this  viscus  by  the  aggregation  of  some  sabulous  matters,  around  and  upon 
which  fresh  deposits  take  place,  until  a  true  calculus  is  formed.  In  some 
instances,  vesical  calculi  have  been  found  deposited  upon  and  tacrusting 
foreign  bodies,  accidentally  introduced  into  the  bladder,  such  as  a  piece  of 
straw,  a  pin,  a  bit  of  bougie,  &c. 

Number. — The  number  of  calculi  in  the  bladder  varies  considerably  ;  most 
commonly  only  one  is  encountered  ;  but  in  about  one-fifth  or  one-sixth  of  the 
cases  operated  upon,  several  wiU  be  found  ;  from  two  to  six  or  eight  ai-e  by  no 
means  imcommonly  met  with.  Occasionally  several  dozens  have  been  detected ; 
and  there  are  even  instances  on  record  in  which  some  hundreds  of  distinct  and 
separate  calculi  have  been  found  in  one  bladder.    The  most  remarkable  case 


Fig.  508.— Uric 
Acid  Calculi  mat- 
ted together. 


Fio-.  509.— Calculi  with  Facets. 
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of  tliis  kind  is  one  in  which  Physick  removed  from  a  judge  in  the  United 
States  upwards  of  a  thousand  calculi,  varying  in  size  from  a  partndge-shot  to 
a  hean  and  each  marked  with  a  black  spot.  Several  calculi  may  become 
matted'toc^ether  in  one  large  concretion,  as  in  the  annexed  representation  ot  a 
calculus  (Fi'^.  508)  that  I  removed  from  a  chUd  four  years  old  ;  it  was  formed 
°  of  eleven  distinct  lithic  acid  calculi  soldered  together  in. 
this  way  ;  besides  which,  three  others  were  lodged  in  the 
bladder.  When  two  or  more  calculi  occur,  it  is  remarkable 
how  imiform  they  are  often  in  shape,  size,  and  weight,  one 
being  the  exact  counterpart  of  the  other. 

When  there  are  several  calculi  in  the  bladder,  the  attrition 
of  one  against  the  other  usually  causes  the  opposing  surfaces 
to  become  smooth,  thus  constituting  "  facets "  (Fig.  509).  In 
some  cases,  however,  when  the  calculi  are  numerous,  there  are  no  signs  of 
attrition.    In  a  patient  of  mine  who  had  fifteen  calculi  in  his  bladder,  all 

the  stones  were  rormd,  about  the  size  and 
shape  of  marbles,  without  any  facets.  In 
other  cases,  again,  there  may  be  more 
facets  on  one  calculus  than  companion- 
calculi  in  the  bladder.  A  second  stone 
may  occasion  two  or  even  three  facets  on 
the  first,  having  rolled  first  to  one  and 
then  to  the  other  side  of  it. 

Spontaneous  Fracture  of  a  calculus  wiU 
sometimes  occur  -vvithiu  the  bladder.  This 
curious  phenomenon  may  happen  to  a  stone  that  is  single,  or  to  one  among 
several  calculi.    When  it  occurs,  great  irritabiHty  of  the  bladder  is  set  up. 
There  are  several  ways  of  explaining  this  fracture,  or  rather  dismtegration, 
of  a  calculus.    Civiale  supposes  it  to  occur  by  the  contraction  of  the  hyioer- 
trophied  coats  of  the  bladder  upon  the  stone.    It  is  possible  that,  when  there 
are  several  calcuH  in  the  bladder,  the  concussion  of  one  against  another  may 
give  rise  to  it ;  and  for  the  breaking  up  of  a  calculus  to  happen,  it  would  by  no 
means  be  necessary  that  this  pressure  of  the  bladder  or  concussion  should  be 
sufficiently  strong  to  resolve  the  stone  at  once  into  fragments.    If  a  crack  or 
fissure  merely  be  formed  in  it,  the  infilti'ation  of  the  urine  into  this  may  so 
soften  and  loosen  its  cohesion,  that  it  becomes  resolved  without  further  vio- 
lence into  a  number  of  pieces.    In  some  instances  these  become  agglomerated 
to<^ether,  by  the  deposit  of  a  quantity  of  phosphatic  matter  upon  and  around 
th°em    in  other  cases,  the  different  fragments  may  each  form  the  nucleus 
of  a  "fresh  calculus,  so  that  the  bladder  may  afterwards  contam  numerous 

concretions.  .  4.1  *.  „f  „  i,m«ri 

Physical  CnARACTERS.-The  Size  of  calculi  varies  from  that  of  a  hemp- 
seed  or  pin's  head  to  a  concretion  of  immense  magnitude  One  of  the  largest 
^th  wMch  I  am  acquainted,  was  a  calculus  removed  by  the  high  operation  by 
Uytterhoeven  of  Brussels,  which  I  saw  some  time  ago  in  his  possession 
and  of  which  he  has  been  obliging  enough  to  give  me  a  cast  ;  it  ^«  « 
shape,  and  measures  19^  inches  in  its  longest  circxunference  and  12^  nch^ 
roulid  at  its  broadest  part,  being  6^  inches  long  and  ^^^^^^^^ 
celebrated  case  of  Sir  W.  Ogilvie,  Clii^e  attempted,  but  f^^^- '  f 
calculus  measuring  16  inches  round  one  axis  and  ..^of  Uytter- 

weighed  44   ounces,   and  must  have  been  of  about  Y'^iJ^ 
hoeven's.    These  enormous  concretions  are  happily  raieiy 
present  day;   the  usual  size  of  stones  removed  by  operation  bemg  from 
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about  oue  to  two  inches  in  the  longest  diameter,  somewhat  narrow,  and 
perhaps  flattened. 

The  Weight  of  calculi  commonly  varies  from  a  few  grains  to  several  omices  ; 
the  commonest  size  is  from  three  drachms  to  about  an  oimce  or  two  in  weight, 
occasionally  from  three  to  six  ;  from  this  tliey  may  range  upwards  until 
several  poimds  are  reached.  Thus,  in  Cline's  case  the  stone  weighed  44  ounces. 
Deschamps  saw  one  of  51  oimces,  and  Morand  one  weighing  6  lbs.  :  none  of 
these  admitted  of  removal.  The  largest  calculi  are  usually  composed  of 
phosphates,  in  greater  part  if  not  in  whole.  Large  and  heavy  calculi  are 
certainly  less  frequently  met  with  now  than  formerly,  owing  to  ojierations  for 
stone  being  simpler  and  less  di-eaded  since  the  introduction  of  anaesthetics,  and 
hence  practised  in  an  earlier  stage  of  the  disease. 

The  Hardness  of  calculi  varies  considerably ;  the  oxalate  of  lime  is  the 
hardest ;  the  lithates  come  next  in  consistence,  and  are  often  very  hard, 
though  brittle ;  the  phosphatic  calculi  are  always  comparatively  soft  and 
friable. 

The  Shape  of  calculi  presents  great  variety  ;  most  commonly,  however,  they 
have  an  ovoid  figure.  Concretions  of  urate  of  ammonia  and  uric  acid .  are 
generally  pretty  regularly  ovoidal,  smooth,  and  disc-like.  Those  composed  of 
oxalate  of  lime  are  nsually  somewhat  globular  or  square-shaped,  and  generally 
rough,  nodulated,  or  spiculated  upon  the  surface.  The  phosphatic  calcuK 
present  usually  the  most  irregular  outline  ;  most  commonly,  it  is  true,  they  are 
ovoid  or  globular,  but  are  not  unfrequently  branched,  as  if  moulded  to  the 
interior  of  the  Mduey,  constricted,  or  of  an  hour-glass  shape.  The  cystine 
calculi  are  generally  tolerably  oval  and  regular  in  outline. 

Position.— Most  frequently  calculi  lie  loose  in  the  bladder  ;  but  occasionally 
they  may  be  fixed,  either  by  being  encysted,  and  then  lying  in  one  of  the 


Fig.  310.— Exterior-of  Bladder,  containing 
an  Encysted  Caloulua  at  a. 


Fig.  jll.— Interior  of  the  same  Bladder,  showing 
small  Orifice  leading  into  Cyst  at  a :  b,  Ureter. 


sacculi  that  have  abeady  been  described  within  the  walls  of  the  bladder 
(Figs.  510  and  511) ;  or  by  being  fixed  in  and  embraced  by  one  of  the  ureters  • 
and  m  other  cases  by  being  deposited  upon,  and  partly  included  in,  fungous 
growths. 

Causes.— Whenever  a  foreign  body  of  any  kind,  as  a  piece  of  broken 
.catheter,  &c.,  is  introduced  into  the  bladder,  it  will  form  the  nucleus  of  a 
calculus,  speedily  becoming  incrusted  by  calculous,  probably  phosphatic  matter. 
But  the  causes  of  calculi  occurring  spontaneously  are  very  obscure.  There  can 
be  little  doubt,  it  is  true,  that  the  different  fonns  of  concretion  are  connected 
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witli  the  varieties  of  diathesis  that  have  already  been  described  ;  and  we  may- 
look  upon  the  formation  of  a  calculus  as  an  indication  of  the  existence,  in  a 
greater  degree  of  intensity  than  usual,  of  the  causes  which  ordinarily  give  rise 
to  sediments  or  gravel  ;  but  why,  in  particular  cases,  aggregation  into  a 
calculous  mass  takes  place,  it  is  impossible  to  say. 

Age  exercises  considerable  influence  upon  the  production  of  calculi.  Stone 
may  occur  in  the  bladder  at  all  periods  of  Hfe,  and  even,  according  to  Stahl, 
may  be  congenital.  The  greatest  number  of  cases  occur  during  the  first  two 
decennial  periods ;  thus  Thompson,  as  the  result  of  his  statistical  enquiries, 
states  that  one-third  of  the  entire  number  of  cases  occurs  before  seven  years  of 
age,  and  one-half  of  the  entire  number  before  the  thirteenth  year  is  completed. 
Coulson  has  collected  2972  recorded  cases  of  lithotomy  from  various  sources ; 
of  these,  1466  occurred  under  the  age  of  ten,  731  from  eleven  to  twenty,  205 
from  twenty-one  to  tlm-ty  ;  264  from  thirty-one  to  fifty,  and  306  from  fifty- 
one  and  upwards.  In  many  of  these  cases,  although  the  patient  was  cut 
towards  the  middle  period  of  life,  the  stone  probably  began  to  be  formed 
during  childhood. 

Sex  influences  materially  the  occurrence  of  stone,  which  is  far  more  frequent 
in  the  male  than  in.  the  female,  in  the  proportion  of  about  twenty  to  one  of 
cases  requiring  operation.  This,  however,  does  not  represent  the  exact  ratio  ; 
as,  owing  to  the  shortness  and  large  size  of  the  urethra  in  females,  many  small 
calculi  are  voided  by  them  that  would  be  retained  in  the  male. 

It  would  appear  that  in  some  parts  of  the  world  calculus  is  a  far  more  common 
disease  than  in  others.  It  is  generally  more  frequently  met  with  in  cold  than 
in  warm  climates.  The  Negro  race  is  remarkably  exemjDt  from  this  afi'ection. 
It  is  a  singular  fact  that  in  some  parts  of  the  same  coimtry  calculous  disorders 
are  of  far  more  frequent  occurrence  than  in  others.  Thus  it  is  well  known 
that  the  inhabitants  of  the  east  coast  of  England  and  Scotland  are  peculiarly 
liable  to  these  disorders  ;  and  that  in  Norfolk  stone  occurs  -with,  especial 
frequency,  this  district  furnishing,  in  aU  probability,  as  many  cases  as  the  half 
of  the  rest  of  England.  In  America  also,  it  would  appear  that  the  inhabitants 
of  certain  States  are  peculiarly  obnoxious  to  this  affection  ;  and  I  tmderstand 
that  in  some  districts  of  Germany  the  disease  may  be  said  to  be  almost 
unknown,  whilst  in  others  it  is  of  conamon  occurrence.  The  relative  frequency 
of  the  kinds  of  calculus  also  varies  in  different  countries.  Dr.  H.  V.  Carter, 
who  has  analysed  and  described  upwards  of  a  hundred  specimens  contained  in 
the  Museum  of  the  Grant  Medical  College  at  Bombay,  shows  that  the  per- 
centage of  calculi  with  an  nric  acid  or  urate  of  ammonia  nucleus  is  in  India, 
56-30,  in  England,  71-79  ;  while  that  of  calculi  with  a  nucleus  of  oxalate  of 
lime  is  in  India  38-65,  in  England  16-87.  The  calculi  composed  purely  of 
oxalate  of  lime  also  greatly  exceed  in  mmiber  those  which  consist  entii-ely  of 
uric  acid  or  urate  of  ammonia.  To  what  these  differences  are  owing,  it  is 
impossible  to  say.  Peculiarity  of  race,  of  constitution,  and  of  diet,  with 
exposure  to  prevalent  easterly  winds,  have  aU  been  assigned  as  reasons  for 
them  ;  but  probably  not  on  very  sufiicient  grounds. 

Symptoms.— The  symptoms  of  stone  in  the  bladder  vary  according  as  the 
calculus  lies  loose  in  the  cavity  of  the  viscus  or  is  encysted.  Their  intensity 
will  depend  on  the  size  and  shape  of  the  stone,  the  condition  of  the  bladder, 
and  the  constitution  of  the  patient.  Most  commonly,  the  severity  of  the 
symptoms  is  in  proportion  to  the  magnitude  of  the  calculus.  Tliis,  however, 
is  not  always  the  case.  In  a  patient  whom  I  once  cut,  the  most  intense 
suffering  and  repeated  attacks  of  cystitis  had  been  occasioned  by  a  small  but 
sharp-pointed  calculus,  not  weigliing  more  than  a  drachm  ;  and  some  years  ago 
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I  saw  a  patient  in  whose  bladder  five  calculi  were  found  after  death,  nearly  as 
large  as  chestnuts,  though  their  presence  had  never  been  suspected  during  life 
by  the  different  Surgeons  under  whose  care  he  had  been  for  stricture,  so  little 
distress  had  they  occasioned.  In  some  cases,  the  symptoms  of  stone  veiy 
suddenly  declai'e  themselves  ;  and  then  the  Surgeon  finds  on  examination  that 
the  patient  has  a  largish  calculus,  which  must  have  been  a  long  time  forming 
without  attracting  attention.  Rough  and  angular  calculi  necessarily  give  rise  to 
more  severe  symptoms  than  smooth  ones,  owing  to  their  inducing  a  clironie 
form  of  cystitis  ;  and  as  the  constitution  is  usually  a  good  deal  shattered  and 
the  nervous  system  very  irritable  in  those  conditions  of  the  system  in  which 
the  phosphates  are  deposited,  phosphatic  calculi  are  iisually  attended  by  more 
local  suffering  and  constitu.tional  disturbance  than  other  forms  of  the  disease. 

The  symptoms  induced  by  stone  are  the  result  of  the  mechanical  irritation 
prodiiced  by  the  presence  of  a  foreign  body  in  the  bladder ;  they  consist  of 
Pain,  Increased  Frequency  in  Mictimtion,  occasional  Stoppage  of  the  Uriae, 
and  Various  Morbid  Conditions  of  that  Fluid. 

The  Pain  in  calculus  is  often  the  first  symptom  that  attracts  attention  ; 
it  varies  greatly  in  character  and  degree.  It  may  not  only  be  experienced  in 
the  region  of  the  bladder  and  the  perinseum,  but  may  radiate  widely  in  the 
course  of  the  sacro-lumbar  nerves,  the  patient  complaining  of  a  heavy  and 
dragging  sensation  in  the  groins,  extending  down  the  outside  or  back  of  the 
thighs,  and  not  uncommonly  experienced  even  in  the  soles  of  the  feet.  The 
penis  is  the  seat  of  a  good  deal  of  uneasiness  ;  frequently  of  a  sharp  and 
cutting  pain  at  the  end  of  the  glans.  This  is  especially  noticed  in  children, 
in  whom  attention  is  often  attracted  to  the  complaint  by  their  constantly 
squeezing  and  puUing  the  organ  to  relieve  the  distress  they  suffer  in  it.  The 
pain  is  much  increased  by  any  movement  by  which  the  stone  is  jolted  about  in 
the  bladder,  as  in  driving,  riding,  or  jumping  ;  and  is  especially  severe  in 
those  cases  in  which  cystitis  occurs.  It  is  always  most  severe  towards  the 
termination  of,  or  immediately  after  micturition  ;  as  there  is  then  a  tendency 
for  the  calculus  to  roll  forwards  towards  the  neck  of  the  bladder,  where  it 
comes  into  contact  with  and  is  grasped  by  the  most  sensitive  part  of  that 
organ.  Hence  it  is  not  unfrequent,  in  cases  of  calculus  in  children,  to  find 
that  the  little  patient  instinctively  lies  upon  its  back  or  side  wMlst  passing 
urine,  and  thus  escapes  much  of  the  agony  that  it  would  otherwise  suffer.  In 
adults,  in  whom  the  prostate  happens  to  be  enlarged,  the  calculus  usually 
lies  in  a  depression  behind  this  gland  ;  and  hence,  being  prevented  from 
coming  into  contact  with  the  neck  of  the  bladder,  occasions  less  suffering  than 
in  other  cases. 

In  consequence  of  the  irritation  set  up  in  the  bladder  occasioning  chronic 
inflammatory  action  of  the  mucous  membrane,  there  is  an  Increased  Frequency 
of  Micturition.  The  urine  is  passed  frequently,  in  small  quantities  at  a  time, 
usually  contains  some  mucus  or  pus,  and  is  occasionally  tinged  with  blood, 
or  loaded  with  thick  vesical  mucus.  But  in  many  cases  the  urine  remains 
remarkably  clear,  transparent,  and  free  from  marked  admixtures  tlu-oughout. 
If  the  kidney.s  be  irritated,  the  urine  is  commonly  albimiinous.  The  presence 
of  blood  in  the  urine  is  often  one  of  the  earliest  signs  of  stone  in  the  bladder, 
and  in  children  especially  should  lead  to  the  suspicion  of  the  existence  of 
calculus.  It  may  be  in  large  quantities,  and  may  continue  for  many  weeks, 
especially  in  the  earlier  stages.  The  urine  may  then  clear  as  the  bladder 
becomes  accustomed  to  the  presence  of  the  stone,  and  the  blood  may  only 
reappear  imder  the  influence  of  active  movement,  or  of  any  cause  of  increased 
irritation  of  the  organ.    It  very  rarely  happens  that  a  stone  has  existed  for 
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any  time,  without  the  urine  becoming  occasionally  streaked  or  tinged  by 
blood. 

An  occasional  Stoppage  in  the  Flow  of  Urine  before  the  bladder  is  emptied 
commonly  occurs,  owing  to  the  stone  being  impelled  against  its  neck,  and 
thus  blocking  up  the  uretlii-a  ;  but,  on  the  patient  lying  on  his  back  or  on  his 
side  the  stream  flows  again,  the  situation  of  the  calculus  being  changed. 

As  a  result  of  the  straining  and  general  irritation  about  the  genito-urinary 
organs.  Prolapsus  of  the  Anus,  accompanied  by  Tenesmus,  is  by  no  means  uii- 
common,  especially  in  children  ;  and  in  some  cases  there  is  very  troublesome 
Priapism. 

When  a  stone  is  encysted,  those  symptoms  that  depend  upon  its  being  loose 
and  rolling  about  in  the  bladder,  are  necessarily  absent  ;  thus  there  is  no 
stoppage  of  the  urine,  this  fluid  is  seldom  bloody,  and  the  pain  is  not  materially 
increased  by  jolts  and  rou.gh  movements  ;  though  there  are  weight  and  pain  in 
the  usual  situations,  and  increased  frequency  of  micturition  from  the  pressure 
and  irritation  of  the  calculus. 

Physical  Diagnosis  of  Stone. — The  existence  of  stone  is  finally  deter- 
mined by  Sounding  the  Bladder. 

A  Sound  is  a  solid  steel  instrument  shaped  like  a  catheter,  but  shorter  in  the 
curve  (Fig  512),  so  that  it  may  explore  thoroughly  all  parts  of  the  bladder 


Fig.  612.— Sound  for  examining  Bladder. 


especiaUy  those  behind  the  prostate.  It  should  have  a  wide  and  smooth  steel 
handle  and  be  slightly  bulbous.  The  operation  of  sounding  is  conducted  as 
follows.  The  patient  lies  upon  Ms  back  on  a  hard  mattress ;  a  fuU-sized 
soimd  weU  oiled  and  warmed  is  then  passed  into  the  bladder  ;  which  should, 
if  the  patient  can  retain  it,  be  aUowed  to  contain  three  or  four  ounces  of  urme 
The  Sui-geon  then  usmg  his  left  hand,  or  crossing  over  to  the  patient  s  right 
side  whichever  he  finds  most  convenient,  carefuUy  directs  the  beak  of  the 
'  mstrument  towards  the 

back  of  the  bladder, 
turning  it  from  right 
to  left  over  the  whole 
of  that  region,  as  shown 
in  the  adjoining  cut 
(Fig.  513) ;  he  next 
draws  it  forwards  on 
one  side  as  far  as  the 
neck,  tapping  as  it  were 
gently  -ndth  its  beak  ; 
be  repeats  the  same 
nianoeiuTe  on  tbe 
other  side  ;  and,  lastly, 
directs  the  end  of  tlie 
instrument  by  raising  its  handle  into  the  lower  fundus,  which  he  carefully 
S^Zs  Usually  the  stone  is  readily  detected  by  these  — v-,  nd 
its  position  in  the  bladder  will  often  be  dependent  .  "^"^  ^is 

certain  extent  be  taken  as  an  approximative  indication,  of  its  size^  inns 
when  moderately  large  it  will  usually  be  found  Ipng  to  one  "^o^* 
generally  the   right,  of   the  neck  of  the  bladder;  when  small,  it  amU  be 


Fig.  513.-Soundiiig  for  Stone  behind  I'rostato. 
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placed  towards  the  fundus,  near  the  orifice  of  one  or  other  ui-eter.  These 
then  are  the  situations  in  which  the  Surgeon  shoukl  fu-st  seek  for  a  stone, 
and  in  which  he  will  generally  find  it  when  present.  Should  it  not  be 
met  with  here,  the  chances  are,  more  especially  if  the  patient  be  elderly, 
that  it  will  be  fo\md  in  a  pouch  behind  the  prostate,  where  it  may  be  detected 
by  raising  the  handle  and  so  depressing  the  beak  of  the  sound.  Should  the 
Siu-geon  not  detect  the  cal- 
culus in  any  of  these  situa- 
tions, he  depresses  the  handle 
between  the  thighs,  and  tilts 
up  the  beak  so  as  to  examine 
the  pubic  portion  of  the 
organ  (Fig.  514).  In  the 
event  of  his  not  meeting  with 
a  stone,  he  may  direct  the 
patient  to  stand  up,  and  then 
explore  the  bladder,  first  up  on 
one  side,  then  on  the  other. 
Should  the  rational  symp- 
toms of  stone  be  well  marked, 
though  no  calculus  be  struck,  the  Surgeon  must  not  give  a  decided  opinion 
in  the  negative  after  the  first  exploration,  but  should  examine  the  patient 
again  a  few  days  later,  with  the  bladder  in  different  states  as  to  its  con- 
tents. In  making  this  second  examination,  I  have  found  it  of  great  service  to 
use  a  hollow  steel  sound,  by  which  the  organ  can  be  injected  or  emptied  at 

J 

Fig.  515. — Hollow  Sound. 

pleasure  (Fig.  515).  The  patient  should  on  this  occasion  have  his  bladder 
injected  through  such  an  instrument  as  this,  with  four  or  six  ounces  of  tepid 
water,  so  as  to  distend  the  organ  slightly,  and  prevent  the  folds  of  mucous 
membrane  from  overlapping  any  concretion  that  may  exist  in  it.  Its  interior 
is  then  carefully  explored  in  the  way  already  described  ;  and,  if  the  stone 
cannot  then  be  detected,  the  contents  of  the  bladder  are  gradually  allowed  to 
escape  through  the  sound,  and  the  patient  is  desired  to  stand  u^j  whilst  the 
exploration  is  being  proceeded  with.  In  this  way,  by  examining  a  patient  in 
different  positions  and  in  different  conditions  of  the  bladder  as  to  capacity,  a 
calculus  is  sure  to  be  detected  if  one  exist.  A  lithotrite  may  occasionally  be 
advantageously  used  as  a  sound  for  the  detection  of  small  calculi  lying  behind 
the  prostate,  a  situation  more  readily  reached  by  its  short  beak  than  by  an 
instrument  of  larger  ciurve.  These  examinations  must  not,  however,  be  too 
protracted  ;  the  time  occupied  should  not  exceed  above  five  minutes,  lest 
cystitis  be  induced.  When  a  stone  is  struck  by  the  sound,  there  is  not  only  a 
characteristic  and  distinct  shock  communicated  to  the  instrument,  but  there  is 
heard  a  tolerably  loud  click,  which  can  be  detected  by  the  by-.standers,  and 
frequently  by  the  patient  as  well  as  by  the  Surgeon. 

By  conducting  the  sounding  properly,  the  Surgeon  may  usually  ascertain 
not  only  the  existence  of  a  stone,  but  its  size,  and  hardness ;  whether  it  be 
single,  if  it  be  encysted,  and  the  general  state  of  the  bladder  ;  with  all  of 
which  it  is  of  importance  that  he  should  be  acquainted  before  undertaking  any 


Fig.  514. — Souudiug  for  Stoue  above  Pabes. 
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operation.  A  good  deal  of  this  infomnation  may  be  elicited  "by  the  ordinary 
sound,  but  some  of  the  points  can  only  be  accurately  determined  by  sounding 
with  the  lithotrite. 

The  hardness  of  the  stone  may  usually  be  judged  of  by  the  more  or  less  clear 
ringing  character  of  the  click  ;  a  lithic  acid  or  oxalate  of  lime  calculus  giving 
a  sharper  sound  than  a  phosphatic  concretion. 

A  calculus  may  generally  be  known  to  be  encysted  if  the  sound  strike  it  at 


Pig.  516.— Sounding  for  Encysted  Calculus. 


times,  but  not  at  others  (Fig.  516)  ;  if  the  stone  always  appear  to  be  fixed  in 
one  situation  ;  and  if  the  beak  of  the  instrument  cannot  be  made  to  pass 
round  it,  so  as  to  isolate  it,  but  feel  a  land  of  tumouj  projecting  through 
the  walls  of  the  bladder,  around  or  on  one  side  of  the  point  where  the  calculus 
is  struck. 

The  fasciculated,  roughened,  and  sacculated  condition  of  the  bladder  may 
generally  be  detected  by  the  way  in  which  the  beak  of  the  instrument  grates 
and  rubs  over  the  organ. 

The  size  of  the  calculus  is  best  determined  by  a  lithotrite.  It  is  true  that 
a  Surgeon  may  sometimes  come  to  a  decision  as  to  the  bulk  of  a  calculus,  by 
observing  the  extent  of  surface  along  which  the  sound  is  in  contact  ^^'ith  the 
stone,  as  the  instrument  is  being  withdrawn.  But  a  very  rough  guess  only  can 
be  arrived  at  in  this  way  ;  and  I  have  frequently  seen  very  experienced  Surgeons 
deceived  in  their  estimate  of  the  size  of  a  calculus,  mistaktug  perhaps  several 
small  ones  lying  together  for  one  large  one.  By  introduciug  a  lithotrite  and 
seizing  the  calculus  gently  between  its  blades,  a  correct  estimate  of  its  size  may 
always  be  arrived  at. 

In  order  to  determine  that  several  calculi  exist  in  the  bladder,  it  is  sometimes 
sufficient  for  the  Surgeon  to  feel  that  the  beak  of  the  sound  comes  into  contact 
with  a  stone  on  each  side  of  the  organ,  or  that  it  can  be  distinctly  insinuated 
between  two  concretions.  In  some  cases,  however,  these  points  cannot  clearly 
be  made  out ;  and  then  the  Surgeon,  introducing  a  lithotrite  and  seizing  the 
first  calculus  with  which  he  meets,  should  hold  this  between  the  blades  of  the 
instrument,  and  whilst  it  is  so  fixed  move  it  and  the  lithotiite  from  side  to 
side  ;  when,  if  a  click  be  heard  and  felt,  he  may  be  sure  of  the  existence  of 
another  stone. 

Errors  in  Sounding  occasionally  occur.  The  Surgeon  may  mistake  a  hardened 
and  fasciculated  bladder,  having  its  ridges  perhaps  incrusted  with  sabulous 
matter,  for  a  calculus  ;  this  is  especially  apt  to  happen  in  cluldren.  In  these 
cases,  however,  the  mistake  may  usually  be  guarded  against  by  the  absence  of 
a  distinct  click,  though  a  rough  grating  sensation  be  experienced,  and  by  the 
Surgeon  being  unable  to  isolate  a  stone.    Yet  the  difficiUty  in  some  cases  is 
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great  ;  Velpeau  states  that  he  is  acquainted  with  four  instances,  and  S.  Cooper 
ynlh.  seven,  in  -which  patients  have  been  cut  and  no  calculus  found  ;  and  when 
we  reflect  that  these  accidents  have  happened  to  such  men  as  Cheselden,  who 
on  three  occasions  cut  a  patient  and  found  no  stone  ;  to  Crosse,  to  Roux,  and  to 
Dupuytren,  it  is  easy  to  understand  that  in  some  cases  the  difficulty  of  coming 
to  a  correct  decision  must  be  very  great. 

In  icomen  the  symptoms  of  stone  closely  resemble  those  met  with  in  men, 
and  the  detection  of  the  calculus  is  usually  very  easy,  owing  to  the  shortness 
of  the  canal  and  the  facility  with  which  the  stone  may  be  tilted  np  by  intro- 
ducing the  fingers  of  the  left  hand  into  the  vagina.  The  sound  used  in  these 
cases  should  be  shorter  and  less  curved  than  that  employed  for  the  detection  of 
calculus  in  the  male  bladder. 

Pathological  Changes  induced  by  Calculus.— After  a  stone  has  existed 
for  some  tune  m  the  bladder,  it  induces  serious  pathological  changes  in  the 
whole  of  the  urinary  apparatus.    The  urethra  usuaUy  becomes  slightly  dilated  ; 
and  the  prostate  not  unfrequently  somewhat  enlarged  and  irritable,  in  conse- 
quence of  which  a  kind  of  pouch  is  formed  behind  it,  in  which  the  calculus 
IS  apt  to  lodge.    The  most  important  changes,  however,  take  place  in  the 
bladder  and  kidneys.    The  bladder  becomes  extremely  sensitive,  especially 
about  its  neck,  and  is  consequently  unable  to  contain  as  much  urine  as  usual ; 
hence  it  becomes  contracted.    In  some  rare  instances,  however,  as  will  be  more 
especiaUy  noticed  when  we  come  to  speak  of  Hthotrity,  it  falls  into  an  atonic 
condition,  and  then  is  apt  to  become  rather  largely  dHated.    The  mucous' 
membrane  is  commonly  a  good  deal  inflamed  and  irritated  by  the  presence 
of  the  calculus;  and  the  muscular  coat  becomes  thickened  and  hypertro- 
phied,  so  as  to-  give  it  a  very  fasciculated  or  columnated  appearance.  Cysts 
occasionally  form,  containing  sabulous  matter  and  fetid  pus  or  urine,  and  in 
some  cases  lodging  a  concretion,  wliich  then  constitutes  an  encysted  calculus 
lying  altogether  outside  the  cavity  of  the  bladder,  with  which  it  merely  com- 
mumcates  by  a  very  narrow  aperture,  as  in  Figs.  510  and  511,  representing  a 
case  that  was  under  my  care  some  years  ago,  and  which  is  fuUy  described  in 
the  Journals  for  March,  1853.    The  kidne7/s  are  usually  irritated,  often  con- 
gested, frequently  in  a  state  of  granular  degeneration,  and  ultimately  become 
the  seat  of  such  structural  changes  as  are  incompatible  with  life.    When  death 
occurs  as  the  consequence  of  stone,  the  patient  usually  sinks,  worn  out  by  pro- 
tracted suffering  and  kidney-disease. 

LITHOTOMY. 

It  is  not  my  intention  to  enter  into  the  general  historj^  of  lithotomy,  an 
operation  that  has  been  practised  from  the  earliest  ages  ;  nor  to  give  a  sketch 
of  the  gradual  modifications  that  have  at  various  times  been  introduced  from 
the  rude  attempts  of  the  Greek  and  Roman  Surgeons  to  the  barbarous  and 
iinscientific  procedures  adopted  by  the  itinerant  operators  after  the  revival  of 
letters.  For  aU  this,  I  would  refer  the  reader  to  the  classical  works  of  Des- 
champs  and  of  John  Bell.  The  operation,  as  now  generally  practised  in  tliis 
country,  is  essentiaUy  that  introduced  by  Cheselden,  and  modified  more  or  less 
according  to  the  views  of  particular  Sm-geons.  Though  Surgeons  generally  are 
agreed  upon  the  great  principles  involved  in  it,  they  difler  in  carrymg  these 
out ;  as  in  the  direction  and  extent  of  the  incisions,  and  in  the  instruments 
employed,  which  have  been  much  varied  to  suit  the  tastes  and  views  of  par- 
ticular operators.  But,  although  I  look  upon  Cheselden's  operation,  as  modified 
and  practised  by  Liston,  as  being  on  the  whole  the  simplest  and  safest  mode  of 
cutting  for  the  stone  as  yet  introduced,  there  can  be  no  doubt  that  recourse 
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may  occasionally  be  had  with  advantage  to  other  methods  instead  of  it.  Indeed, 
there  is  no  operation  that  requires  to  he  considered  from  so  many  and  such 
different  points  of  view  as  lithotomy.  The  size,  shape,  and  position  of  the 
stone ;  the  ao-e  and  constitution  of  the  patient,  all  render  it  desirable,  and 
indeed  necessary,  to  modify  the  method  of  operating.  Hence,  a  Surgeon 
shoiUd  not  be  too  exclusively  wedded  to  one  plan,  but  should  adopt  one  or 
other  of  the  methods  about  to  be  described,  according  to  the  exigencies  of  the 
particular  case  before  him. 

Instruments. — The  table  for  operating  must  be  firm  and  of  convenient 
height,  so  that  when  the  Surgeon  sits  on  a  rather  low  stool  the  patient's  nates 
will  be  on  a  level  with  his  breast ;  a  few  blankets  doubled  should  be  laid  upon 
the  table,  and  covered  by  a  piece  of  tarpaulin  hanging  over  the  end  ;  and  a 
tray  of  sand  placed  under  it  on  the  floor.  The  instruments  necessary  are  the 
following  : — a  pair  of  lithotomy  tapes,  a  sharp  and  probe-pointed  scalpel,  a 
staff,  forceps,  and  scoops  of  various  sizes,  and  a  tube.  To  these  may  be  added 
a  searcher,  and  a  brass  injecting  syringe. 

The  tapes  should  be  of  coarse  flannel,  about  three  yards  long,  by  three  inches 
broad. 

The  scalpel  for  the  adult  may  be  of  the  size  and  the  shape  represented  (Fig. 
517) ;  for  children,  it  may  be  made  proportionally  small.    A  probe-pointed 


Fig.  517.— Lithotomy  Scalpel. 

lithotomy  knife  of  the  size  and  shape  here  represented  should*also  be  at  hand 
<Fig.  518). 


Fig.  518.— Probe-pointed  Iiitliotomy  Knife. 


The  staff  should  have  a  deep  groove  on  its  left  side,  occupying  nearly  one- 
thii'd  of  the  instrument  ;  it  should  be  well  curved,  of  as  large  a  size  as  the 
urethra  will  admit,  and  have  a  roughened  handle  (Fig.  524). 

The  forceps  must  not  be  too  heavy,  but  should  be  of  a  good  length  in  the 
handles,  and  have  the  joint  well  set  back ;  the  inside  of  the  blades,  as  recom- 


Fig.  61!).— Open-bladcd  Litliotomy  Forceps. 

mended  by  Liston,  should  be  lined  Avith  Imen  to  prevent  the  stone  from 
slipping  (Fig.  520).  Coxeter  has  made  them  Anth  open  blades,  but  lined 
with  linen  as  heretofore  (Fig.  519)  ;  in  this  way,  as  tliere  is  less  metal,  the 
weight  is  diminished,  and  the  diameter  of  the  instrument  with  a  stone  iii  its 
grasp  is  materially  lessened.  The  ordinary  forceps  are  straight,  but  it  is 
advantageous  to  be  provided  with  some  that  axe  curved  (Fig.  521).  The 
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handles  should  be  made  with  a  loop  on  one  side  and  a  ring  on  the  other ; 
the  ring  for  the  reception  of  the  thmnh  should  be  placed  somewhat  oblit^uely. 
The  scoops  of  different  sizes,  and  cui'ved,  can  most  conveniently  be  used  when 
fixed  in  a  roughened  handle  (Figs.  522  and  523).  The  tube  should  be  of  gum- 
elastic,  well  rounded  at  the  end,  and  provided  with  silver  rings.  The  searcher 
is  a  slightly  cm-ved  sound,  having  a  bulbous  extremity  (Fig.  525).  The  syringe 
presents  nothing  pecuL"ar. 


Fig.  520.— 
Forceps. 


Fig.  521.— 
Cui-ved  Forceps. 


Fig.  522.— 
Scoop  in  Handle. 


Fig.  523.— 
Scoop. 


Fig.  524.—   Pig.  525.— 
StaflF.  Searcher. 


In  describing  the  operation  of  lithotomy,  we  shall  first  of  aU  consider 
seriatwi  the  different  steps  of  an  operation  that  presents  no  unusual  compHca- 
tion  or  difficulty  ;  we  shaU  then  consider  the  difficulties  that  may  be  met  with, 
and  the  accidents  that  may  occur  diuing  the  operation,  and  the  principal 
sources  of  danger  and  the  causes  of  death  after  its  performance. 

Preparation  of  the  Patient.— Before  subjecting  a  patient  to  operation,  his 
general  health  must  be  properly  attended  to  ;  and,  indeed,  if  we  find  the  con- 
stitution much  broken  by  prolonged  suffering,  the  bladder  or  kidneys  seriously 
diseased,  as  indicated  by  the  existence  of  pus  or  albiunen  in  large  quantity  in 
his  urine,  it  wiU  be  wise  to  postpone  the  operation  for  a  time,  or  perhaps  even 
to  defer  it  altogether.    There  are  few  conditions  in  which  a  Surgeon  is  placed, 
that  test  his  moral  courage  more  severely  than  the  refusal  to  operate  on  a 
patient  for  stone,  and  thus  allowing  him  to  die  um-elieved.    For  a  Surgeon  to 
do  this,  unmoved  by  the  entreaties  of  the  patient  and  of  his  friends,  requires  no 
little  self-reliance.    Yet,  when  the  patient  is  greatly  emaciated,  his 'constitution 
broken  down,  and  his  Iddneys  evidently  disorganised  extensively,  lithotomy 
would  be  attended  by  an  inevitably  and  rapicUy  fatal  result,  and  the  perform- 
ance of  an  operation  would  be  an  useless  act  of  cruelty,    Suj)posing,  however, 
that  the  stone  is  of  moderate  size,  that  the  urine  is  either  healthy  or  contains 
but  a  moderate  quantity  of  pus  or  albumen,  that  there  is  no  visceral  compHca- 
tion  to  prevent  the  performance  of  the  operation,  and  that  the  patient's  health 
is  in  a  tolerably  good  state,  it  will  only  be  necessary  to  subject  him  to  proper 
preparative  treatment  for  a  short  time,  so  as  to  allay  or  remove  irritability  of 
the  urinary  organs  before  proceeding  with  it.    Witli  this  view  he  should  be 
kept  as  quiet  as  possible  for  about  a  week  or  ten  days  preceding  the  operation  • 
his  diet  should  be  property  regulated,  but  not  be  of  too  low  a  kind  ;  the  paiil 
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should  be  lessened  by  the  administration  of  opiates  or  henbane,  and  the  bowels 
properly  relieved.  On  the  day  preceding  the  operation,  a  dose  of  castor-oil  or 
some  other  aperient  should  be  administered ;  and  on  the  mornmg  of  the  opera- 
tion the  rectum  must  be  emptied  by  means  of  an  enema. 

Lateral  Operation.— All  the  urine  contamed  m  the  bladder  havmg  been 
drawn  off,  that  organ  should  be  filled  by  the  injection  of  about  six  or  eight 
ounces  of 'tepid  water,  in  order  to  steady  it  and  to  facilitate  the  seizure  and 
extraction  of  the  stone.    After  chloroform  has  been  admmistered,  the  Surgeon 
should  introduce  a  fuU-sized  staff,  which  he  uses  as  a  sound,  in  order  to  feel  for 
the  calculus.    If  he  detect  it,  he  proceeds  with  the  operation  ;  if  he  cannot 
detect  it,  it  is  usually  recommended  that  he  should  withdraw  the  staff  and 
introduce  a  sound,  with  wMch  he  examines  the  bladder  ;  and,  in  the  event  of  his 
etui  failing  to  discover  the  presence  of  the  stone,  the  operation  must  be 
deferred,  for  it  is  an  imperative  rule  in  surgery  that  lithotomy  should  never  be 
performed  unless  the  stone  can  be  felt  at  the  time  when  the  patient  is  actually 
on  the  table.    It  is,  however,  safer  not  to  proceed  with  the  operation  unless  the 
stone  can  be  felt  with  the  staff ;  lest  the  point  of  this,  though  apparently  in  the 
bladder,  be  actually  engaged  in  a  false  passage.    The  stone,  then,  having  been 
felt,  the  patient  is  to  be  firmly  tied  up  and  brought  to  the  end  of  the  table,  so 
that  his  nates  project  beyond  it,  where  he  is  to  be  securely  held  on  each  side 
by  an  assistant,  who  grasps  the  foot  in  his  hand,  places  the  patient's  knee 
under  his  arm,  and  draws  the  limbs  weU  aside,  so  that  the  permfeum  may  be 
fairly  exposed.    It  is  desirable  that  the  perin^eum  be  thus  fuUy  exposed  to  the 
Surgeon    In  a  patient,  however,  on  whom  I  once  operated,  this  could  not  be 
done  owing  to  the  left  liip  being  stiffened  by  chronic  rheumatic  arthritis  ;  but 
I  did  not  experience  any  particular  difficulty  in  the  operation,  though  some- 
what inconvenienced  by  the  position  of  the  limb.    The  Surgeon  then,  seating 
himself  before  the  patient,  shaves  the  perinffiiun— if  this  have  not  already  been 

done — and  introduces  his 
finger  into  the  rectum  to 
ascertain  that  the  gut  is 
empty.  He  then  gives  the 
staff  into  the  charge  of  a 
trusty  assistant,  who  stands 
on  the  patient's  left,  and  who 
raises  and  draws  aside  the 
scrotum  with  the  left  hand 
wliilst  he  holds  the  staff  in 
the  right  (Fig.  526).  The 
Siu'geon  then  sees  that  the 
staff  is  held  in  the  way  in 
which  he  prefers  it.  There 
are  two  ways  in  which  it 
may  be  held  ;  it  may  either 
be  di-awn  well  up  into  the 
arch  of  the  pubes,  or  it  may 
be  pushed  somewhat  down, 
and  slightly  turned  towards  the  left  of  the  perinfeum.  Liston  always  employed 
the  first  method,  which  I  certainly  think  is  the  best,  as  it  tends  to  increase  the 
space  between  the  urethra  and  tlie  rectum,  and  consequently  lessens  the  danger 
of  wounding  that  gut,  which  more  than  counterbalances  the  advantage  of  the 
other  method-that  of  approaching  the  membranous  portion  of  tlie  urethra  to 
the  surface. 


Fig.  S26.— Position  of  Patient  and  Line  of  Incision  in 
Lateral  Lithotomy. 
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The  external  incision  is  made  by  entering  the  knife  in  the  raphe  of  the  peri- 
neeiim  one  inch  and  a  half  above  the  anus,  and  carrying  it  downwards  and 
outwai-ds,  until  it  reaches  a  point  that  is  just  below  the  anus,  but  about  one- 
thii'd  nearer  to  the  tuberosity  of  the  ischium  than  to  the  margin  of  the  anal 
aperture  (Fig.  526).    It  is  useless  to  prolong  the  incision  beyond  this,  as  any 
freer  division  of  the  structures  of  the  scrotum  and  on  the  nates  cannot  facilitate 
the  extraction  of  the  stone  ;  but  it  must  occupy  the  extent  indicated,  otherwise 
considerable  difficulty  may  be  experienced  in  the  later  steps  of  the  operation. 
The  depth  to  which  this  incision  shovild  be  carried  must  vary  according  to  the 
obesity  of  the  subject ;  usually  from  about  three-quarters  of  an  inch  to  an 
inch,  but  not  so  deeply  above  as  below.    By  this  incision  the  skin,  superficial 
fascia,  and  subciitaneous  fat  are  divided.  After  it  is  completed,  the  knife  is  again 
introduced  a  little  below  the  upper  part  of  the  wound,  and  the  blade  is  run 
lightly  downwards  over 
any  resisting  structiires  ; 
the  left  fore-finger  being 
placed  at  the  middle  of 
the  woimd,  so  as  to  pro- 
tect the  rectum.    In  this 
way     the  transversalis 
perinsei  muscle  is  divided, 
together  with  some  ai-eolar 
tissue  and  small  vessels, 
and  the  triangular  space  is 
opened  between  the  acce- 
lerator urinae  and  erector 
penis  muscles  ;  the  knife 
is  then  withdrawn,  and 
the  left   index  finger  is 
pushed  deeply  into  this 
space  until  the  edge  of 
the  nail  is  lodged  in  the 
groove  of  the  staff  (Fig. 
527),  which  can  be  felt 
just   anterior  to  the  pro-  ^^^--Lateral  Lithotomy :  Finger  in  Groove  of  Staff. 

state,  thinly  covered  by  the  membranous  portion  of  the  urethra.  The  point 
of  the  knife  is  then  pushed  through  the  urethra  at  its  membranous  part  into 
the  groove  of  the  staff,  above  the  index 
finger,  which  protects  and  presses  to 
the  right  the  rectum  lying  beneath  it 
(Figs.  528  and  529). 

When  the  knife  is  felt  to  be  well 
lodged  in  the  groove,  its  handle  is 
slightly  depressed,  so  that  the  point 
may  be  raised  ;  at  the  same  time  the 
blade  should  be  somewhat  lateralised 
so  that  its  side  lies  parallel  to  the  ramus 
of  the  ischium.  If  the  edge  be  turned 
too  directly  downwards  towards  the 
mesial  line,  the  rectum  may  be  wounded  ;  and  if  it  be  directed  too  much 
outwards,  the  internal  pudic  artery  will  be  endangered  (Fig.  530) ;  hence  the 
mid  course  is  the  proper  one. 

The  Surgeon,  keeping  the  knife  steadily  in  this  position,  and  pressing  the 


Fig.  528.  — Knife  In  Groove  of  Stafif. 
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point  firmly  against  tlie  side  of  the  groove  of  the  staff,  which  he  must  never  for 
a  moment  lose,  puslies  it  forwards  through  the  deep  perineal  fascia,  a  few  fibres 
of  the  levator  am,  and  tlie  prostate,  and  thus  makes  an  entry  into  tlie  bladder 


Fig.  529.— SeooBd  Stage  of  Litliotomy. 

(Fig.  529)  ;  he  then  Avithdraws  the  knife  by  keeping  its  back  against  the  staff, 
so  as  not  to  enlarge  the  extent  of  the  incision  in  the  prostate.  Through  this, 
and  along  the  staff,  he  then  pushes  his  left  index-finger  until  it  reaches  the 

bladder,  when  he  endeavours  to  feel 
the  calculus  with  its  tip.  Should 
his  fuiger  be  short,  the  perinaeum 
deep,  or  the  prostate  enlarged,  he 
may  be  unable  to  reach  the  bladder 
in  this  way ;  and  must  then  intro- 
duce a  blunt  gorget,  as  recom- 
mended by  Cheselden  and  Mar- 
tineau,  in  order  to  dilate  the  aperture 
in  the  prostate.  If  he  use  his  finger 
for  this  piu-pose,  he  gives  it  a  twist 
or  two  after  passing  it  through  the 
prostate,  so  as  to  expand  and  dilate 
the  aperture  through  which  it  is 
entered.  HaAang  made  sure  that  it 
is  in  the  bladder,  and  having,  if 
possible,  felt  the  stone,  he  cUrects 
the  assistant  to  withdi-a\v  the  staff 

Fig.  D30.—Artorie8  of  Pcrinroumaud  Deep  Fascia.      from  the  Uietlira. 

Here  let  us  pause,  and  exanune 
the  principal  points  in  these  the  first  and  second  stages  of  the  operation.  It 
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will  be  observed  that,  in  accordance  with  the  best  authoiities  npon  this  snbject, 
and  with  my  own  experience,  I  have  recommended  the  external  incision  to  be 
free,  the  reetnm  to  be  protected  by  the  left  index-finger,  the  knife  to  be  some- 
what lateralised  diu-ing  and  after  the  opening  of  the  urethi-a,  and  the  deep 
incision  to  be  linuted. 

1.  The  position  of  the  knife  must  be  carefully  attended  to,  especially  during 
the  deep  or  second  incision.  At  this  stage  of  the  operation  the  edge  should  be 
lateralised  ;  that  is,  directed  about  midway  between  the  horizontal  and  perpen- 
dicular positions,  so  that  the  siu-face  of  the  blade  lies  nearly  parallel  to  the 
ramus  of  the  ischium.  The  manner  of  holding  the  knife  has  been  much 
discussed,  and  necessarily  and  natiu-aUy  varies  with  different  Svu-geons.  I 
believe  it  signifies  little  how  the  handle  of  the  instrument  is  held  between 
the  Sui-geon's  fingers,  provided  the  edge  is  never  tiirned  upwards,  but  is  always 
kept  weU  lateralised,  and  the  point  steadily  pressed  into  the  groove  of 
the  staft". 

Provided  a  Surgeon  knows  what  he  is  about,  he  may  safely  hold  his  knife  as 
best  suits  his  own  convenience.  In  the  first  incision,  most  operators,  I  believe, 
hold  the  knife  ^mde?-  the  hand,  as  represented  in  Fig.  531  ;  a  position  which 
that  excellent  lithotomist  and  accomplished  Surgeon,  Fergusson,  preserves 
throughout  the  operation.  Listen,  in  the  early  part  of  his  career,  appears  to 
have  held  the  knife,  in  the  second  stage  of  the  operation,  above  the  hand  ;  and 
in  all  the  representations,  published  as  weU  as  impublished,  that  he  has  left  of 


Fig.  531.— Position  of  Hand  and  Knife  Fig.  532.— Poaition  of  Hand  and  Knife 

(Fergusson).  (Listen). 

his  operation,  he  has  depicted  the  knife  and  hands  in  the  position  shovm  in 
Fig.  532 ;  which,  in  the  last  edition  of  his  Practical  Surgery,  he  describes  as  a 
correct  sketch  of  "  the  position  of  the  hands  and  Imife  "  at  the  commencement 
of  the  second  stage  of  the  operation.  There  can  be  no  doubt,  however,  as 
Fergusson  has  pointed  out,  that  in  actual  practice,  at  least  after  his  first  few 
years  as  an  operator,  he  held  the  knife  under  the  hand,  with  the  index-fino-er 
upon  the  side  or  the  back  of  the  blade. 

For  my  own  part,  I  believe  that  every  Surgeon  wiU  hold  the  Imife  in  the 
way  which  he  finds  most  con- 
venient, and,  as  it  were,  natural 

to  him.    If  any  rules  can  be  laid  \^  """"""-"^b^'-^i—,  ......^  / 

down  on  tliis  point,  I  should  say 
that,  in  operating  on  a  child,  or 
on  an    adult  with  a  shallow 
perinseura,  the  knife  is  most  con- 
veniently held  as  represented  in  ^and  and  Knife  (Author). 
Fig.  531.    But  if  the  patient  be  fat,  and  the  perinteum  deep,  then  I  think 
that  it  is  a  question  whether  greater  steadiness  may  not  sometimes  be  secured 
by  holding  the  knife  somewhat  in  the  manner  of  a  gorget,  with  the  index- 
finger,  perhap.?,  a  little  more  upon  the  side  of  the  handle  (Figs.  529  and  533) ; 
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in  this  way  tlxe  point  is  tivmly  pressed  into  the  groove  of  the  staff,  out  ol 
which  it  cannot  slip,  as  it  is  secured  and  supported  by  the  mdex-finger  being 
somewhat  under  il.  The  section  of  the  prostate  :s  thus  made  by  a  steady 
push  or  thrust  of  the  knile  forwards,  and  not  by  any  cutting  movement  down- 
wards No  danger  can  result  in  the  deep  mc.sion  irom  pushing  the  pomt  of 
the  Iniife  up  into  the  groove  of  the  staif  ;  but  there  is  great  danger  of  missmg 
the  Sadcler  and  entering  the  recto-vesical  space,  if  it  be  at  aU  depressed  and 
the  handle  raised,  though  this  cannot  always  be  avoided  if  the  stafl-be  pushed 
deeply  into  the  bladder.  t    •.  t 

2  The  incision  into  the  prostate  in  the  adult  should  be  of  very  limited 
extent  •  on  this  point,  I  believe,  all  Surgeons  of  the  present  day  are  agreed. 
Scarpa  advises  that  the  incision  into  it  should  not  exceed  five  Imes  m  adults, 
and  two  in  children.  It  is  difficult  to  measure  the  extent  of  the  mcision  :  it  is 
sufficient  to  say,  that  it  should  be  as  limited  as  possible  ;  and  if  care  be  taken 
to  push  the  knife  in,  with  the  point  well  pressed  against  the  groove,  and  the 
blade  forming  but  a  limited  angle  with  the  shaft  of  the  staff,  and  especially  m 

withdrawing  it  that  it  be 
brought    carefully  back 
over  the  finger  and  still 
in  contact  with  the  instru- 
ment, there  will  be  no 
danger    in    cutting  too 
widely,  or  in  doing  more 
than  merely  notching  the 
apex  of  the  prostate  (Fig. 
534,  a).   The  danger,  how- 
ever, it  must  be  borne  in 
mind,  does  not  consist  in 
the  section  of  the  prostate 
itself— which  is  in  reality 
a  structure  of  but  little 
importance — ^but  in  cut- 
ting beyond  it  into  the 
reflections  of  the  pelvic  fascia,  which  wiU  be  opened  up  if  the  base  of  the 
prostate  be  cut,  and  the  wound  of  which  will,  almost  to  a  certamty,  be 
followed  by  urinary  infiltration  and  diffuse  inflammation. 

In  the  section  of  the  prostate,  then,  two  points  have  specially  to  be  attended 
to  •  one  is,  that  the  knife  in  entering  be  not  pushed  forwards  at  too  great_  an 
an-le  with  the  staff,  so  as  to  cut  ^videly  ;  and  the  other  is,  that  in  its  with- 
drawal the  blade  be  kept  steadily  in  contact  with  the  staff'.    Indeed  I  believe 
that  there  is  more  danger  of  doing  mischief  in  the  ^^dthdTawal  than  in  the 
entry  of  the  knife  ;  for,  if  it  leave  the  staff  for  a  moment,  all  guide  is  lost  and 
the  edge  may  sweep  downwards  through  the  base  of  the  prostate  and  its 
investing  capsule.    As  the  knife  is  withdrawn,  the  left  index-finger  is  pushed 
forwards  into  the  aperture  in  the  prostate,  which  is  then  dilated  by  its  pressure 
to  a  sufficient  extent  for  the  introduction  of  the  forceps,  which  are  slipped  m 
as  the  finger  is  withdrawn,  and  for  the  extraction  ot  the  stone    This  part 
of  the  operation  may  very  conveniently  be  performed,  as  wi^  usually  done  by 
Liston,  at  the  moment  when  the  Surgeon  is  stooping  down,  ^ngaged  m 
selecting  Ms  forceps.    The  dilatation  of  the  prostate  is  ^e;'^'^^!^/^;;,;'; ' 
this  structure,  thoigh  dense,  is  friable,  and  breaks  do^^m  easily  under  some  hat 
forcible  pressui-e  by  the  finger.    In  this  way,  by  a  mere  *f  .^'2 

tate,-by  a  slight  section  of  its  apex  or  urethi<al  surface,  followed  by  simple 


Fig.  534. — Incision  in  Prostate. 
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dilatation  with  the  finger, — sufficient  space  wUI  be  obtained  lor  the  extraction 
of  all  moderate-sized  calculi,  without  the  empIojTuent  of  any  violence,  or  the 
infliction  of  any  bruisiug  upon  the  tissues. 

But  another  obstacle  exists  which  will  prevent  the  dilatation  of  the  neck  of 
the  bladder  to  any  very  material  extent,  without  an  amount  of  bruising,  or 
laceration,  or  even  rupture  that  would  probably  prove  fatal  to  the  patient. 
This  obstacle  consists  of  a  firm  resisting  tissue,  which  has  been  described  by 
Tyrrell  as  "  an  elastic  ring,"  surrounding  the  neck  of  the  bladder  ;  by  Liston  as 
"  a  fibrous  or  ligamentous  band  surroimding  the  orifice  of  the  bladder,  into 
which  the  muscular  fibres  of  the  organ  are  inserted."  If  this  ring  or  band  be 
ruptured,  either  by  the  finger  or  by  the  expansion  of  the  forceps,  fatal  conse- 
quences Avill  ensue ;  but  if  it  be  di\^ded,  the  other  tissues,  as  Liston  observes, 
wUl  yield  to  an  inconceivable  extent,  without  injury  to  the  ilio-vesical  fascia. 
The  di^dsion  of  this  ring  must  only  be  practised  to  a  very  limited  extent.  I 
believe  that  it  is  always  effected  in  the  act  of  pushing  the  scalpel  inwards  into 
the  bladder  ;  a  mere  notching  of  the  fibres  of  the  ring,  indeed,  is  sufficient  to 
allow  the  requisite  expansion  to  take  place  when  pressure  is  appKed. 

In  thus  describing  the  mode  of  incising  the  prostate  and  neck  of  the  bladder, 
I  have,  generally,  used  the  term  "dilatation  and  I  believe  that,  by  a  simple 
process  of  dilatation  or  expansion  of  these  parts,  and  without  any  violence 
whatever,  small  calculi  of  or  under  an  inch  in  diameter  may  be  extracted.  In 
fact,  for  the  removal  of  such  stones,  no  force  whatever  is  required,  either  in 
opening  up  the  prostate  or  in  withdrawing  the  calculus.  But,  in  removing 
stones  of  greater  magnitude  than  tliis,  I  believe  that  the  process  of  expansion 
of  the  prostate  and  neck  of  the  bladder,  whether  effected  by  the  finger,  by  a 
blunt  gorget,  or  by  the  opening  up  of  the  blades  of  the  forceps,  is  a  process  of 
laceration  rather  than  of  dilatation,  as  I  have  frequently  had  occasion  to  observe 
in  experiments  on  this  point  made  on  the  dead  subject.  This  laceration  is, 
however,  confined  to  the  substance  of  the  prostate,  and  does  not  extend  throiigh 
its  capsule,  and  into  the  fascise  of  the  pelvis.  Indeed,  it  is  extremely  difficult, 
nay,  almost  impossible,  with  any  ordinary  force,  to  lacerate  the  dense  fascite 
reflected  over  the  prostate,  which,  like  other  aponeurotic  structures,  scarcely 
admit  of  being  torn.  This  structure,  therefore,  remains  as  a  firm  unbroken 
barrier  between  the  pelvic  fasciae  and  the  external  wound,  preventing  the  pos- 
sibility of  the  infiltration  of  urine  into  the  internal  subperitoneal  areolar  tissue, 
and  lessening  materially  the  chance  of  the  extension  of  diffuse  inflammation 
into  the  pelvic  fascise. 

Extraction  of  the  Stone. — A  pair  of  forceps  of  sufficient  length,  and  of  a  size 
proportioned  to  that  of  the  calculus,  and  previously  warmed  by  immersion  in 
tepid  water,  must^be  slid  along  the  index-finger,  which  is  kept  in  the  wound 
and  by  which  the  neck  of  the  bladder  should  be  drawn  somewhat  down  so  as 
meet  the  instrument.  In  this  way,  also,  the  stone  may  often  be  fixed  bv  the 
point  of  the  finger,  and  its  position  thus  accurately  detemiined.  The  forceps 
having  been  introduced  closed,  the  finger  is  mthdrawn,  when  a  gush  of  m-ine 
will  usually  take  place  through  the  wound,  if  that  fluid  have  not  already 
escaped  at  the  time  when  the  incision  is  made  through  the  prostate.  By  this 
gush  the  calculus  may,  as  Fergusson  observes,  sometimes  be  carried  into  the 
grasp  of  the  instrument ;  most  commonly,  however,  the  stone  requires  to  be 
felt  for  with  the  closed  forceps.  When  its  position  has  been  ascertained,  usually 
at  the  inferior  fundus,  the  blades  of  the  instrument  are  opened  ;  and,  by  pusliing 
one  against  the  wall  of  the  bladder,  and  giving  it  a  slight  shake,  the  calculus 
generally  drops  between  them ;  though  occasionally  it  is  somewhat  troublesome  to 
seize,  and  this,  indeed,  often  constitutes  the  most  tedious  and  annoying  part  of 


Fig.  535.— Direction  of  Fovoeps  in  Exh-action  of  Stone. 


554  •        URINARY  CALCULUS. 

the  operation.  The  forceps,  having  the -stone  in  theii-  gra^p,  are  then  closed, 
and  the  stone  is  drawn  dovvnwards  through  the  wound.  li  it  he  smaU  it  may 
be  extracted  at  once  ^vithout  any  difficulty  ;  if  it  he  of  moderate  size,  the  finger 
should  he  introduced  along  the  blades,  in  order  to  feel  whether  it  is  in  a  proper 

position  lor  extrac- 
tion.    If  its  long 
axis  lie  across  the 
wound,  tliis  must 
be  changed  ;  and  it 
must  then  be  with- 
drawTi  by  a  kind  of 
to  and  &o  move- 
ment in  the  direc- 
tion of  the  axis  of 
the    pelvis  (Fig. 
535).     Should  un- 
fortunately the 
stone  be  broken,  or 
should     there  be 
several  small  cal- 
culi, the  fragments 
or  the  small  calculi 

may  generally  be  best  removed  by  means  of  the  scoop  (Fig.  536).  In  the  event 
of  fracture  occurring,  it  .viU  be  necessary  to  wash  out  the  bladder  freely  and 
repeatedly  with  tepid  water,  injected 
by  means  of  a  brass  syrruge  through 
a  tube  introduced  by  the  wound. 

It  is  of  the  first  importance  to  extract 
the  stone  whole  without  breaking  it,  or 
even  chipping  fragments  from  it  with 
tbe  blades  of  the  forceps.  No  effort 
consistent  with  the  safety  of  the  patient  n     ,       ■,  . 

should  be  spared  in  obtaining  this  desirable  result ;  not  for  the  sake  of  any 
vain  display  of  manual  skill,  but  from  a  regard  to  the  well-bemg  of  the 
patient  If  the  stone  become  broken  by  the  attempt  at  extraction,  what 
happens  ?  Why,  the  Surgeon  is  obliged  to  introduce  repeatedly  the  forceps 
and  the  scoop  in  his  attempts  to  clear  the  bladder  ;  the  mucous  membrane  of 
wliich,  falling  upon  and  enveloping  the  fragments,  is  l^^Jle  to  be  pricked, 
bruised,  and  excoriated  in  the  endeavotir  to  seize  them.  The  bladder  requ^es 
to  be  frequently  washed  out  with  copious  injections  of  tepid  water  and  the 
operation  thus  becomes  gi-eatly  and  dangerously  prolonged.  Even  after  much 
time  and  labour  have  been  spent  in  these  efforts,  fr'agments  are  apt  to  be  left 
behind  which  may  occasion  great  present  irritation,  and,  if  retained,  will  form 
the  nuclei  of  future  recurrent  calculi.  _  .      ^  j 

In  children,  and  indeed  in  most  cases  in  which  the  perineum  is  not  veiy  deep 
so  that  after  the  introduction  of  the  finger  the  stone  can  be  felt  and  hooked 
forwards,  the  scoop  is  a  most  convenient  insti-ument  for  its  extraction  ;  and  m 
these  cases  I  have  often  employed  it  in  preference  to  the  iorceps. 

After  the  calculus  has  been  removed,  it  must  be  ^^^.'^.f  f^^;  '  ^^^^^ 
interior  of  the  bladder  explored  by  means  of  a  searcher ;  and  if  other  stones 
foimd,  they  must  be  dealt  with  in  the  same  way  as  the  first. 

The  gum-elastic        may  then  be  introduced,  and  ,™  ^^'^^^ 

band  round  the  patient's  abdomen.    This  tube  must  he  kept  free  from  coagula 


Fig.  536.— Position  of  Finger  and  Scoop  in 
Extracting  Stone. 
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by  the  introduction  into  it,  from  time  to  time,  of  the  feather  of  a  pen.  The 
tube  is  of  great  service  by  preventing  the  wound  from  becoming  blocked  up 
by  coaguhx,  and  the  free  escape  of  the  urine  consequently  interfered  with.  By 
means  of  this  tube  a  ready  outlet  is  given  to  the  urine,  the  chance  of  infiltration 
is  lessened,  and  if  there  be  haemorrhage  the  wound  may  readily  be  plugged 
roimd  it. 

Aftei'-treatment— The  patient  must  then  be  removed  to  a  bed,  which  should  be 
properly  ai-rauged  by  having  a  large  square  of  Macintosh  cloth  put  across  it.  On 
this  a  folded  sheet  should  be  laid,  which  must  be  rolled  up  on  the  further  side, 
so  that,  as  it  becomes  wetted  by  the  escape  of  ui'ine,  it  may  be  drawn  across 
fi-om  rmder  the  patient.  Tlus  must  be  changed  frequently  in  order  to  keep  liim 
clean  and  dry.  A  fidl  dose  of  tincture  of  opium  in  barley-water  should  then 
be  given  ;  a  warm  flannel  laid  across  the  abdomen  ;  plenty  of  barley  or  gum- 
water  allowed  for  drink,  and  nothing  but  rice-milk  or  light  pudding  for  diet 
during  the  first  three  or  four  days.  After  this  some  broth  may  be  allowed,  and 
the  quality  of  the  food  gradually  improved.  Occasionally,  however,  it  may  be 
necessary  to  depart  from  this  routine  system  of  dieting  the  patient  after  litho- 
tomy ;  and  I  have,  with  great  advantage,  allowed  wine,  and  even  brandy,  a  day 
or  two  after  the  operation.  In  an  old  man,  on  whom  I  some  time  ago  operated 
at  the  Hospital,  there  was  so  great  a  tendency  to  depression,  that  it  became 
necessary  to  administer  the  brandy-and-egg  mixture  freely  from  the  first  ;  and 
to  this,  I  believe,  he  owed  his  good  recovery. 

At  the  end  of  thirty-six  or  forty-eight  hours  the  tube  may  be  removed,  the 
sides  of  the  incision  by  that  time  having  become  glazed  over,  and  little  danger 
of  infiltration  existing.  The  urine  continues  to  flow  entirely  through  the 
woimd  for  the  first  four  or  five  days.  About  this  time  it  frequently  suddenly 
ceases  to  do  so,  escaping  by  the  urethra.  This  is  owing  to  the  prostate  becom- 
ing turgid  by  inflammatory  action,  and  thus  blocking  up  the  aperture  in  it  ; 
but  as  this  swelling  goes  down,  in  the  course  of  a  day  or  two,  the  mine  usually 
escapes  by  the  wound  again,  and  continues  to  do  so  in  gradually  decreasing 
quantities  until  the  aperture  is  finally  closed,  which  usually  happens  at  about 
the  end  of  fourteen  or  eighteen  days  ;  though  in  patients  who  have  sufi^ered 
from  phosphatic  calculus  it  sometimes  takes  a  longer  period,  owing  to  the 
broken  state  of  the  general  health.  Should  the  wound  fall  into  a  sloughy  state, 
the  patient  must  be  put  on  a  very  generous  diet,  even  a  free  allowance  of 
stimulants  :  and  the  tincture  of  benzoin  may  be  daily  applied.  When  slow  of 
healing,  it  may  be  stimulated  with  nitrate  of  silver  applied  to  the  bottom  ; 
and,  should  a  fistulous  aperture  be  left,  that  may  be  touched  with  the  electric 
cautery.  After  the  operation,  appropriate  constitutional  treatment  should  be 
continued  for  some  time  in  order  to  prevent  a  recurrence  of  the  disease. 

LATER^iii  Lithotomy  in  Children  under  the  age  of  puberty  is,  perhaps,  the 
most  successful  of  aU  the  great  operations  in  surgery.  It  is  performed  much  in 
the  same  way  as  in  the  male  adult ;  there  are,  however,  some  points  of  modifica- 
tion or  of  difference  in  the  operation  when  practised  on  young  subjects.  The 
following  are  worthy  of  note,  and  should  be  remembered  by  the  Surgeon  in 
proceeding  to  operate  on  children. 

1.  Tlie  urethra  in  children  will  comononly  be  foimd  larger  than  would 
perhaps  at  first  be  expected  from  their  age,  readily  admitting  a  No.  8  or  9 
staff. 

2.  The  perinteum  is  usually  proportionately  more  vascular  in  children,  in 
conserpience  of  the  straining  produced  by  the  iiritation  of  the  calculus. 

3.  There  is  often  from  the  same  cause  a  tendency  to  prolapsus  of  the 
rectmn. 
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4.  As  the  prostate  is  a  rudimentary  organ  in  the  chad,  the  deep  incision 
necessarily  passes,  in  most  cases,  beyond  its  limits  into  the  neck  of  the  bladder. 

5.  In  children  the  tissues  are  more  yielding  before,  and  more  readily  lacer- 

able  under  the  finger.  _  .  , -n  ^,     n  ^■ 

6  The  most  important  point,  however,  is,  that  m  the  child  the  bladder  hes 
high  being  rather  in  the  abdomen  than  in  the  pelvis  ;  hence,  it  is  of  import- 
ance'to  raise  the  point  of  the  knife  somewhat  more  than  in  the  adult  in  making 
the  deep  incision,  and  to  be  careful  that  it  do  not  slip  into  the  recto-vesical 
space,  which  may  happen  unless  this  precaution  be  taken.    I  have  knoAvn  this 
to  occur  in  several  instances  to  Hospital  Surgeons  of  skill  and  experience,  the 
forceps  being  passed  into  this  space  under  the  supposition  of  its  being  the 
bladder  ;  and  in  every  case  the  patient  died  unreheved.    This  accident  is  the 
more  likely  to  happen,  because  in  children  the  parts  are  very  yielding,  and 
readily  admit  of  being  pushed  before  the  knife  or  finger  ;  and  the  finger  may 
thus  pass  between  the  neck  of  the  bladder  and  the  pubes,  or  into  the  loose 
areolar  tissue  of  the  recto-vesical  space.     The  urethra  being  opened,  urme 
escapes  ;  and  the  Siu-geon  introduces  his  finger  into  a  distinct  cavity,  which  he 
believes  to  be  the  interior  of  the  bladder,  but  which  is  not  so,  but  the  recto- 
vesical space.     The  liability  to  the  occurrence  of  this  distressing  and  fatal 
accident  is  materially  lessened  by  injecting  the  bladder  fully  with  tepid  water, 
by  which  it  is  steadied  and  brought  lower  down.    But  in  yoimg  children  htho- 
tomy  is  from  this  cause  always  an  anxious  operation.    It  faUs  to  the  lot  of  but 
few  Surgeons  of  experience  in  Hthotomy  to  pass  through  an  active  professional 
life  without  meeting  with  difficulty  and  anxiety  in  operating  on  children  ;  and 
when  such  an  untoward  accident  occurB,  those  wiU  be  the  most  charitable  m 
their  judgment  of  others,  who  have  themselves  had  the  most  experience  m  the 
operation  and  have  had  to  encounter  its  intrinsic  difiaculties. 

Difficulties  during  Lithotomy.  —  The  difficulties  before  and  during 
the  operation  are  three-fold  ;  1,  in  Findmg  the  Stone  ;  2,  in  Entering  the 
Bladder  ;  and  3,  in  Seizing  and  Extracting  the  Calculus. 

1.  There  may  be  a  difficulty  in  finding  the  stone  either  by  the  staff  or 
sound  before  commencmg  the  operation,  and  sometimes  it  is  impossible  to 
do  so   although  its  presence  may  have  been  distinctly  and  mcontestably 
ascertained  a  few  days  previously.     In  these  circumstances,  the  Surgeon 
must  on  no  account  be  tempted  to  proceed  with  the  operation ;  but,  after  a 
carefuUy  conducted  exploration  has  faHed  to  elicit  the  actual  presence  of  the 
stone  aU  further  proceedings  must  be  deferred  to  another  opportunity.  The 
stone'  may  escape  detection  in  three  ways.    1.  It  may  have  been  passed  by 
the  urethra  between  the  first  examination  and  the  time  fixed  for  the  opei-ation. 
A  smaU  calculus,  especiaUy  if  elongated  and  spindle-shaped,  may  give  a  veiy 
distinct  cHck  against  the  sound,  and  yet  be  not  too  large  to  pass  through  the 
urethra.    2.  The  stone  may  have  become  encysted.    3.  It  may  have  become 
enveloped  in  folds  of  the  mucous  membrane  of  the  collapsed  bladder  and  so 
may  escape  contact  with  the  sound.    All  these  events  are  more  likely  to 
happen  in  children  than  in  the  adult,  and  it  is  in  them  that  for  want  of 
attention  to  these  precautions,  the  unfortunate  accident  of  cuttmg  into  the 
bladder  and  finding  no  stone  has  most  frequently  occm-red.    _  _ 
■      2.  Di  fficulty/  in  Entering  the  Bladder. -Thi^  is  rarely  experienced  in  adu  t^ 
It  may,"  however,  arise  in  consequence  of  the  Surgeon  neglecting  o  keep  the 
point  of  the  knife  well  lodged  in  the  groove  of  the  staff,  and  tl"^;  ^ 
slip  into  the  recto-vesical  space  ;  the  tissue  of  which,  being  ^^"^"J/Pj'^"' 
a  kind  of  cavity  that  he  mistakes  for  the  interior  of  the  bladder.    11  tne  peri- 
neum be  very  deep  and  the  prostate  enlarged,  he  may  also  experience  some 
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difficulty  in  reaching  the  bladder  ;  but  he  can  scarcely  fail  to  do  so  if  he 
push  the  knife  well  on  in  the  groove  of  the  staff,  and  dilate  the  incision 
in  the  prostate  with  a  blunt  gorget,  if  his  finger  fail  to  reach  the  cavity 
beyond  it. 

in  children,  however,  great  and  sometimes  insuperable  difliculty  has  been 
experienced  in  opening  the  bladder.  This  difficulty  arises  in  consequence  of 
the  small  size  of  the  urethra,  the  mobility  of  the  bladder,  and  the  ready 
lacerability  of  the  tissues.  If,  after  the  groove  in  the  staff  has  been  exposed, 
care  be  not  taken  to  insinuate,  as  it  were,  the  nail  into  the  opening  in  the 
urethra  thus  made,  the  membranous  portion  may  be  torn  across ;  and  the 
neck  of  the  bladder,  receding  before  the  finger,  may  easily  be  pushed  away 
from  the  surface,  so  that  the  Surgeon  may  fail  in  reaching  the  cavity  of  the 
organ.  When  the  road  is  once  lost  in  this  way,  there  is  the  very  greatest 
difficulty  in  finding  it  again.  The  course  that  should  be  pursued  is,  I  think, 
as  follows.  If  the  staff  have  not  been  withdrawn,  the  Surgeon  must  again 
place  the  knife  in  its  groove,  and  carefully  push  it  on  towards  the  neck  of  the 
bladder,  notching  that  structure  and  passing  the  finger  cautiously  along  the 
groove,  and  hooking  down  the  parts  -with  his  nail  until  he  reach  the  inside  of 
the  bladder.  Should  the  staff  have  been  withdrawn,  the  Surgeon  must 
endeavour  to  pass  it  again  ;  if  he  succeed  in  this,  he  may  act  as  just  stated  ; 
but  if  he  cannot  succeed  in  introducing  the  staff  fairly  into  the  bladder,  he 
must  on  no  account  loliatever  endeavour  to  open  that  viscus,  or  continue  his 
attempts  at  the  extraction  of  the  calculus,  but  must  at  once'  abandon  the 
operation  until  the  parts  have  healed,  when  he  can  repeat  it.  The  great  danger 
in  these  cases  arises  from  the  Surgeon  losing  his  presence  of  mind,  and  endea- 
vouring to  enter  the  bladder  without  a  guide — a  procedure  which  must  be 
unsuccessful,  and  can  only  end  in  the  destruction  of  the  patient. 

In  adults,  the  difficulty  is  to  get  out  the  stone  ;  in  children,  to  get  into  the 
bladder. 

3.  Difficulty  in  Seising  and  Extracting  the  Stone  is  far  more  frequently  met 
with  than  in  reaching  the  bladder.  This  may  be  owing  to  a  variety  of  causes. 
It  is  likely  to  happen  in  all  those  cases  in  which,  either  from  the  depth  at 
which  the  bladder  lies  from  the  surface,  or  from  the  peculiar  position  of  the 
calculus,  the  stone  cannot  be  felt  with  the  finger  after  the  incisions  have  been 
made  into  the  neck  of  the  bladder. 

Difficidty  from  the  Position  of  the  Stone. — The  calculus  may  be  lodged  in  the 
lower  fundus.  This  is  especially  apt  to  happen  if  the  patient  be  old  and  fat, 
and  have  a  deep  perinaeimi,  perhaps  with  enlarged  prostate,  behind  which  the 
stone  may  be  lodged.  This  constitutes  the  greatest  difficulty.  Here  the  best 
plan  is  to  use  a  much-curved  pair  of  forceps,  and  to  tdt  the  bladder  up 
by  introducing  the  finger  into  the  rectum,  so  as  to  bring  the  stone  within 
reach. 

"When  the  stone  is  situated  in  the  upper  fundus  of  the  bladder,  above  the 
pubes,  it  is  altogether  out  of  the  axis  of  the  incision,  and  in  such  a  case  can 
only  be  extracted  with  great  difficulty.  Aston  Key  recommends  that  in  such 
ca.ses  the  abdomen  should  be  compressed,  and  the  calculiis  thus  pushed  down 
into  reach.  This  suggestion  is  a  very  useful  one  ;  and  it  was  only  by  employ- 
ing this  manoeuvre  and  using  a  very  curved  scoop,  that  I  could  remove  a 
calculus  lodged  above  the  pubes,  in  the  first  patient  whom  I  cut  at  the 
Hospital,  many  years  ago. 

Difficulty  in  consequence  of  the  Stone  being  Fixed  to  or  Retained  in  the  Bladder. 
— A  small  calculus  may  be  enveloped  by  the  folds  of  the  mucous  membrane,  and  in 
this  way  elude  the  grasp  of  the  forceps.     In  these  circumstances  there  is 
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notliing  for  the  Surgeon  to  do,  hut  patiently  to  ti-y  to  disentangle  and  remove 
the  calculus  by  meaus  of  the  finger  and  scoop,  if  it  can  he  so  reached  ;  if  not, 
hy  expanding  the  forceps  in  the  bladder,  to  try  to  push  aside  the  mucous 
membrane  that  smTounds  the  stone.  _ 

In  consequence  of  spasm  of  the  Madder,  it  is  said  to  have  occasionaUy 
happened  that  a  calculus  has  been  so  firmly  fixed  as  not  to  admit  of  the 
application  of  the  forceps,  the  blades  of  which  could  not  be  introduced  between 
the  walls  of  the  viscus  mthout  using  an  improper  degree  of  force,  and  giving 
i-ise  to  the  danger  of  rupturiug  the  neck  of  the  bladder.  I  am  disposed  to 
thiak  that  this  "  spasm  of  the  bladder"  is  purely  imaginary,  and  that  the  real 
difficulty  has  arisen  from  some  other  cause,  as  perhaps  a  contracted  and 
rickety  pelvis.  But,  whatever  may  be  the  real  cause  of  a  difficulty  that  has 
imdoubtedly  been  encountered,  I  think  it  would  be  safer  for  the  Surgeon  to 
desist  from  the  operation,  and  in  the  course  of  a  few  days  or  weeks  endeavour- 
to  complete  the  extraction,  and  thus  perform  the  operation  "ddeux  temps"  of 
Deschamps, 

The  stone  may  be  so  fixed  betiveen  hypertrophied  fasciculi  in  the  interior  of 
the  bladder,  as  to  be  detached  with  considerable  difficulty.  In  such  cases,  the 
scoop  will  be  found  to  be  the  most  useful  instrument  for  its  removal. 

When  the  calculus  is  encysted,  its  extraction  wiU  probably  be  impracticable, 
or  attended  with  most  dangerous  consequences.  Hence,  it  is  expedient  not  to 
operate  in  cases  of  encysted  calculus  that  are  known  to  be  such.  If,  however, 
the  Surgeon  have  been  unfortunate  enough  to  cut  into  a  bladder  containing  an 
encysted  calculus,  he  must  be  guided  in  the  course  he  should  adopt  by  the 
condition  in  which  he  finds  the  stone.  If  the  aperture  leading  into  the  cyst  be 
very  smaU,  as  in  Fig.  510,  the  better  plan  will  be  to  proceed  no  further  vnth. 
the  operation,  as  it  will  be  clearly  impossible  to  remove  the  stone.  If,  on  the 
other  hand,  the  aperture  into  the  cyst  be  lai-ge,  he  might  feel  disposed  to  make 
an  effort  to  extract  the  calculus.  With  this  view  he  might  adopt  the  plan 
pursued  by  Sir  B.  Brodie  in  such  a  case,  and  endeavour  to  enlarge  the  orifice 
of  the  cyst  by  means  of  a  probe-pointed  bistoury  cautiously  applied,  and  then 
finish  the  extraction  by  means  of  a  scoop.  Such  a  proceeding,  however,  is  m 
the  Hghest  degree  hazardous,  on  account  of  the  readiness  with  which  the 
section  may  extend  into  the  peritoneal  cavity  ;  as  weU  as  difficult  in  execution, 
from  the  depth  at  which  the  parts  are  lying. 

I  beHeve  that  a  calculus  may  occasionally  become  encysted,  or  rather  encap- 
suled,  in  another  way,-by  being  covered  in  by  a  kind  of  false  membrane 
whilst  lying  on  the  floor  of  the  bladder.  This  condition  I  found  m  a  child  on 
whom  I  operated  for  stone  some  years  ago.  After  removing  a  calculus  of  about 
the  size  of  a  pea,  I  felt,  with  the  end  of  the  finger,  a  hard  irregular  body, 
covered  apparently  by  mucous  membrane,  lying  at  the  inferior  fundus  of  the 
bladder.  On  scraping  through  the  membrane  covermg  this  with  the  point  of 
niy  nail  and  a  curved  scoop,  I  exposed  the  calculus  (Fig.  508),  and  removed  it, 
with  a  cyst  attached  to  it.  On  examining  the  structure  oi  this  cyst,  which  was 
of  about  the  thickness  of  ordinary  wiiting-paper  of  a  redchsh  colour,  and 
resembling  a  piece  of  mucous  membrane,  it  was  found  to  be  a  false  membrane, 
composed  of  organised  fibro-ceUular  tissue.  The  patient  made  a  good  recovay, 
with  the  exception  of  a  slight  attack  of  secondary  heemorrhage,  which  occmred 
on  the  eighth  day  after  the  operation.  _  ^„c,n,erable 

Rickets  of  the  Pelvic  Bones  may  constitute  a  serious  or  even  "^^"P™ 
obstacle  to  the  extraction  of  a  calculus.  This  condition  may  ^^^  ^Tr  to  so 
It  may  narrow  the  brim  of  the  pelvis  in  its  antero-posterioi  d  anieter  to  so 
great  L  extent  as  to  prevent  the  passage  of  the  stone  downwards  after  it  has 
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been  seized  by  the  forceps.  This  condition  is  more  to  be  feared  iji  children, 
in  whom  the  bladder,  being  an  abdominal  organ  and  lying  high,  is  altogether 
above  the  brim  of  the  pelvis  in  these  cases.  Or  there  may  be  difficulty  in  the 
extraction  of  the  stone  through  the  inferior  outlet,  owing  to  the  approxinaation 
of  the  rami  on  each  side.  The  first  cause  of  difficulty  once  occurred  to  me,  in 
operating  on  a  very  rickety  boy  four  years  and  a  half  old.  Of  the  second  I 
have  had  no  experience.  The  rickety  condition  of  the  pelvis  may  be  suspected 
in  cases  in  which  the  lower  limbs  are  much  distorted.  Its  existence  may  be 
ascertained  by  digital  exploration  of  the  rectum,  and  by  external  measurements. 
If  it  be  found  to  exist  to  an  extreme  degree,  it  would  probably  be  safer  to 
perform  the  suprapubic  operation. 

Difficulty  depending  upon  the  SJiape  and  Size  of  the  Stone. — If  the  stone  be 
very  romid,  it  is  usually  more  difficult  to  seize  than  when  flat  or  elongated. 
Flat,  disc-shaped  calculi,  however,  occasionally  faU  into  the  fundus  of  the 
bladder  behind  the  prostate,  and  then  cannot  be  readily  reached  by  the 
forceps,  which  passes  over  them.  In  these  circumstances,  they  are  best 
extracted  by  the  curved  scoop.  Very  flat  broad  calculi,  and  those  that  are 
round,  egg-shaped,  or  branched,  are  the  most  difficiilt  to  remove,  even  though 
their  size  be  not  very  great.  As  a  general  ride,  however,  it  may  be  stated  that, 
the  larger  the  calculus,  the  more  difficult  is  its  extraction.  This  arises  not  so 
mu-ch  from  the  outlet  of  the  pelvis  being  too  narrow,  as  from  the  necessity  of 
making  the  internal  incisions  through  the  prostate  to  a  very  limited  extent. 
There  will  always  be  considerable  difficulty  experienced  in  extracting  calculi 
weighing  six  or  eight  oimces  and  upwards  ;  though  cases  are  recorded  by 
Cheselden,  Klein,  and  others,  in  which  calculi  from  twelve  to  fifteen  ounces  in 
weight  have  been  extracted  by  the  lateral  operation.  Any  calculus  above  one 
inch  and  a  half  in  its  shorter  diameter  will  present  considerable  difficulties  in 
being  extracted  through  an  incision  in  the  prostate  of  the  ordinary  size  ;  viz., 
not  exceeding  eight  lines  in  length,  even  though  this  be  considerably  dilated  by 
the  pressure  of  the  fingers  ;  and  I  think  it  may  be  safely  said,  that  a  calculus 
two  inches  and  upwards  in  diameter  can  scarcely  be  removed  by  the  ordinary 
lateral  operation  with  any  degree  of  force  which  it  is  safe  to  employ.  In  the 
facility  with  which  the  calculus  is  extracted,  however,  much  wiU  depend  upon 
the  make  of  the  forceps.  As  Liston  most  truly  observes,  "  There  can  be  no 
more  fatal  error  than  to  attempt  the  extraction  of  a  large  stone  with  short  and 
shabby  forceps."  In  these  cases  I  think  the  open-bladed  forceps  (Fig.  519) 
will  be  foimd  useful,  the  absence  of  metal  in  the  most  convex  part  of  the 
blade  lessening  materially  the  bulk  of  the  instrument  when  grasping 
a  stone. 

In  the  event  of  the  calculus  being  too  large  to  be  extracted  by  the  ordinary 
lateral  operation,  what  course  should  the  Surgeon  j)ursue  ?  Three  are  open  to 
him  :  1.  Division  of  the  Right  Side  of  the  Prostate  from  the  interior  of  the 
wound  ;  2.  Crushing  the  Calculus  in  the  Bladder,  and  then  removing  it ;  and 
.3.  The  performance  of  the  Recto-vesical  Operation. 

The  Incision  of  the  Right  Side  of  the  Prostate  gives  considerable  additional 
space,  and  is  sufficient  for  most  ordinary  purposes  ;  very  large  calculi  being 
fortunately  very  rarely  met  with.  This  section  may  be  made  by  introducing  into 
the  wound  a  probe-pointed  scalpel  (Fig.  518),  guided  by  the  iadex-finger,  and 
cautiously  dividing  the  right  side  of  the  prostate  do^vnwards  and  outwards  in 
the  same  way  that  the  section  of  the  left  has  been  made.  This  procedure  must 
be  carefully  done,  with  due  regard  to  the  impoi-taut  parts  in  the  neighbourhood 
of  the  gland.  In  two  cases  I  have  seen  Liston  do  this.  In  one  the  patient 
recovered,  in  the  other  he  died  of  diffuse  ceUular  inflammation  of  the  pelvis  ; 
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and  I  have  had  occasion  to  practise  it  once  on  a  patient  whom  I  cut  at  the 
Hospital,  and  who  made  an  excellent  recovery. 

The  second  plan,  that  of  Crushing  the  Calculus  m  the  Bladder  through  the 
wound  in  the  perinasum,  woidd  certainly  he  a  hazardous  procedure.  The 

irritation  that  would  necessarily  he  set 
up  hy  the  large  lithotrite  or  crusher 
(Fig.  537)  that  has  heen  invented  for 
this  purpose,  hy  the  presence  of  the 
fragments  of  stone,  and  hy  the  neces- 
sary diSicidty  and  delay  of  clearing 
them  out  of  the  viscus,  would  pro- 
hahly  he  fatal  to  the  patient.    In  the 
event  of  its  heing  impossihle  to  extract 
the  calculus  through  the  perinajum, 
I  think  it  would  he  safer  to  adopt 
the  third  course,  and  to  perform  the 
recto-vesical  operation,  which  will  pre- 
sently he  described.  Should,  however, 
the  unusually  large  size  of  the  stone 
have  heen  recognised  before  the  com- 
mencement of  the  operation,  it  might 
he  thought  more  safe  to  practise  the 
high  or  the  recto-vesical  than  the 
lateral  operation. 

Difficulty  from  Fracture  of  the  Cal- 
cufci.— The  difficiilty  of  extraction  is 
greatly  increased  if  the  stone  be 
broken.  Fracture  of  a  calculus  is  of 
two  kinds.  In  the  one  case  the  stone 
is  simply  broken  into  several  frag- 
ments, or  spliaters,  so  to  speak,  are 
detached  from  it.    This  accident  may 

  happen  to  hard  as  well  as  to  soft 

calculi,  and  is 'gene'rally  owing  to  the  Surgeon  employing  too  much  pressure 
on  the  blades  of  the  forceps,  fearing  that  the  stone  may  escape  fi-om  between 
them  •  or  it  may  arise  from  the  large  size  of  the  calcidus  requirmg  some 
force  to  he  exercised  in  its  extraction,  when  the  Surgeon  is  very  apt  to  com- 
press the  forceps  as  he  di'aws  the  stone  down.  When  this  accident  is  found 
io  have  occurred,  the  Surgeon  must  remove  with  smaU  forceps  the  fragments 
that  have  been  detached.  He  should  then  wash  out  the  bladder  by  copious 
injections  of  tepid  water,  and  very  carefully  examine  its  interior  for  any  loose 
pieces.  It  is  seldom  that  any  worse  conseciuence  results  from  this  occurrence, 
than  delay  in  the  completion  of  the  operation. 

The  second  mode  of  fracture  consists  in  the  crmnbling  down  of  the  calculus 
60  soon  as  it  is  seized  by  the  forceps,  into  a  soft  mortary  mass  ;  the  stone  is  no 
broken  into  large  pieces,  but,  having  naturally  little  cohesion,  chsuitegrates 
into  a  mass  of  softish  fragments,  none  of  which  pi.bably  -ceed  a  cherry^ 
in  size,  and  which  indeed  resemble  a  wet  sabulous  ^^f'^^^'^'X^^ZtZ 
distincl  pieces  of  calculus.    This  crumbling  down  can  on^y  occur  m  phosphaUc 
calculi,  and  is  more  likely  to  happen  with  the  triple  l*°f  ^'^^^j;* 
way  the  fault  of  the  Surgeon,  but  arises  from  want  of  f:^''^^.'^'^'^^^^^^ 
so  that  the  blades  of  the  forceps  bite,  as  it  were,  through  it   ^  ^J^^;^/^^^^^^^ 
accident  to  occur,  as  it  becomes  extremely  difficult,  if  not  impossible,  to  clear 


Fig.  537.— Lithotumy  Crusher  and  Drill  for 
large  Calculi. 
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away  tlie  whole  of  the  soft  mortary  detritus  from  the  interior  of  the  bladder,  to 
the  lining  membrane  of  which  it  tenaciously  adlieres,  sraaU  masses  lying  under 
the  folds  into  which  the  contracted  organ  is  thrown.    As  much  as  possible 
should  be  removed  by  the  scoop,  and  the  remainder  washed  away,  as  far  as 
practicable,  by  copious  injections  ;  with  all  care,  however,  some  will  be  left, 
and  may  be  discharged  thi'ough  the  wound  some  days,  or  even  two  or 
thi-ee  weeks,  after  the  operation.    When  this  happens,  the  bladder  should  be 
thorouglily  washed  out  every  day,  or  every  second  day,  by  warm  water  injec- 
tions thrown  in  through  a  catheter  passed  down  the  urethra  and  allowed  to 
regurgitate  thi-ough  the  wound  :  and  this  plan  must  be  persevered  in  so  long  as 
any  foreign  body  escapes.    Should  the  wound  have  healed,  the  detritus  must 
be  treated  as  in  a  case  of  lithotrity  ;  and,  by  means  of  a  large-eyed  catheter, 
the  bladder  must  be  washed  out  every  second  or  third  day  imtil  all  is  removed. 

Accidents  during  Lithotomy.— The  principal  accidents  that  may  occur 
dunng  the  performance  of  the  lateral  operation  of  lithotomy  are  Haemorrhage  ; 
Cutting  the  Bulb  ;  Missing  the  Membranous  Portion  of  the  Urethra;  Womid 
of  the  Rectum  ;  or  Wound  of  the  Posterior  Part  of  the  Bladder. 

Hcemorrhage  during  lithotomy  may  occur  from  three  sources  :  —  1.  The 
Superficial  Arteries  of  the  Perinseum  ;  2.  The  Deep  Arteries  of  this  region  ; 
and,  3.  The  Prostatic  and  other  Veins.  When  excessive,  from  whatever  source 
It  proceeds,  it  is  always  a  very  serious  complication  ;  for,  even  if  it  do  not  prove 
fatal  by  the  induction  of  sjTicope,  &c.,  which  I  believe  to  be  very  rarely  the 
case,  it  is  apt  to  lead  to  a  fatal  termination  indirectly,  and  at  a  later  period,  bv 
favouring  or  predisposing  to  the  occurrence  of  low  inflammatory  diseases,  local 
or  constitutional.  I  believe  that  patients  who  lose  a  large  quantity  of  blood  at 
the  operation  seldom  recover. 

1.  Haemorrhage  from  the  Division  of  the  Superficial  or  the  Transverse  Artery  of 
thePerinceum  is  seldom  of  a  very  dangerous  character,  though  occasionally,  if  these 
vessels  be  of  larger  size  than  usual,  they  may  furnish  a  serious  quantity  of 
blood  ;  in  such  circumstances  their  ligature  would  be  required,  and  might  be 
practised  either  before  or  after  the  extraction  of  the  calculus.  It  is  better,  if 
possible,  to  wait  until  the  completion  of  the  operation,  lest  the  ligature'  be 
pulled  off  during  the  extraction  of  the  stone. 

2.  The  Division  of  the  Deep  Arteries  of  the  perinaeum,  that  of  the  bulb  and 
the  internal  pudic,  would  be  attended  by  far  more  serious,  perhaps  even  by 
fatal  consequences  ;  as,  from  the  depth  at  which  the  vessels  are  seated,  it 
would  almost  be  impossible  to  apply  a  ligature  to  them,  unless  the  patient 
were  very  thin,  and  the  perinseum  proportionately  shallow.    In  the  event  of 
a  ligature  not  being  applicable,  the  Siirgeon  would  have  to  trust  to  plugging 
the  wound  around  the  tube,  or  to  the  pressure  of  an  assistant's  fingers  con- 
tinued for  a  considerable  time.    The  pressure  of  the  fingers  of  relays  of 
assistants  kept  up  for  a  considerable  length  of  time,  is  perhaps  the  surest 
mode  of  arresting  the  haemorrhage.    The  pressure  must  be  kept  up  for  many 
hours  ;  thus  South  relates  a  case  in  which  it  was  maintained  for  fourteen 
hours  ;  and  Brodie  one  in  which,  after  twenty-four  hours,  it  succeeded.  The 
assistants  should  not  be  changed  more  frequently  than  necessary,  each  keeping 
up  pressure  for  two  or  three  hours,  and  removing  his  fingers  as  cautiously  as 
possible.    It  is,  doubtless,  very  rare  for  these  arteries  to  be  wounded  when 
they  foUow  their  usual  course  ;  though  such  accidents  have  happened  in  the 
hands  of  some  of  the  most  skilful  lithotomists,  such  as  Home,  Bell,  Roux  and 
Desault.    It  was  the  opinion  of  Aston  Key  that  the  arteiy  of  the  bulb  was 
generally  cut  during  lithotomy  ;  but  in  this  I  believe  he  was  mistaken,  so  fax 
as  its  trunk  is  concerned,  though  doubtless  in  many  cases  the  bulb  itself  may 
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be  wounded,  and  tlie  mesh  of  twigs,  in  which  the  vessel  terminates,  divided  ; 
this,  however,  would  not  yield  an  alarming  hasmorrhage.  The  ti-unk  of  the 
artery  of  the  bulb  woiild,  however,  be  endangered  by  opening  the  urethra  too 
high  up,  and  lateralising  the  knife  too  early,  and  might  bleed  very  freely. 

Xlie  internal  pudic  artery,  boimd  down  by  a  strong  fascia  and  under  cover 
of  the  ramus  of  the  ischium,  runs  but  little  risk  unless  the  knife  be  lateralised 
too  much  and  the  incision  be  carried  too  far  outwards.  It  is  in  some  of  the 
anomalous  distributions  of  these  vessels  that  the  greatest  danger  would  be 
occasioned.  The  artery  of  the  bulb,  the  inferior  hfemorrhoidal,  the  dorsal 
artery  of  the  penis,  or  the  internal  pudic,  may  take  such  an  anomalous  course 
that  their  division  must  be  inevitable  ;  and,  as  the  Surgeon  has  no  possible 
means  of  knowing  beforehand  whether  the  distribution  of  the  arteries  is 
regular  or  not,  and  as  his  incisions  are  all  planned  on  the  supposition  that  they 
are,  he  is  not  to  blame  in  the  event  of  a  vessel  being  accidentally  divided, 
when  it  takes  an  abnormal  direction,  with  which  it  is  impossible  to  be 
acquainted  untU  after  the  accident  has  occurred. 

If  the  incision  be  commenced  too  high  up,  and  especially  if  the  upper  part 
of  the  first  incision  be  made  by  pushing  the  knife  in  too  deeply,  the  corpus 
cavemosum  and  its  vessels  may  be  wounded. 

It  may  be  stated  as  a  general  rule,  that  serious  hsemorrhage  is  usually 
best  avoided  by  making  the  incisions  low  ;  and  indeed,  I  believe  that 
the  great  secret  of  success  in  the  lateral  operation  of  lithotomy  consists  in 
making  all  the  deep  incisions  as  low  as  practicable  ;  the  knife  entering  the 
groove  of  the  staff  from  below  upwards,  rather  than  from  above  downwards. 

3.  Venous  Hcemorrhage  may  occur  from  two  sources— the  superficial  or  the 
prostatic  vems.  It  is  very  seldom  that  any  trouble  arises  from  superficial 
veins  ;  but  in  one  case  I  have  seen  very  considerable  loss  of  blood  occur 
from  a  large  vein  running  transversely  to  and  near  the  upper  angle  of  the 
wound,  lying  almost  immediately  under  the  skin,  which  had  been  incom- 
pletely divided.  From  the  prostatic  plexus  hEiemorrhage  is  most  likely  to 
occur  in  old  people,  in  whom  the  veins  in  this  situation  are  often  enlarged— 
almost  haemorrhoidal. 

Whether  the  venous  bleeding  take  -place  from  a  superficial  or  from  a  deep 
source,  it  is  very  apt  to  find  its  way  back  into  the  bladder,  to  mix  with  the  urine, 
and  thus  to  escape  through  the  tube  rather  than  from  the  wound  itself ;  or  the 
blood  may  probably  coagulate  in  the  interior  of  the  bladder,  distending  that 
organ  and  producing  a  feeling  of  dysuria.  Should  it  proceed  from  a  super- 
ficial source,  it  may  be  necessary,  as  was  done  in  the  case  just  aUuded  to, 
to  pass  a  ligature  imder  the  vessel,  and  thus  ai-rest  it.  If  it  occur  from  the 
prostatic  veins,  the  better  plan  will  be  to  plug  the  wound.  This  is  done  by 
passing  long  strips  of  Hnt,  either  dry  or  soaked  in  a  solution  of  perchloride  ot 
iron  or  of  alum,  along  the  tube,  which  must  be  left  in  the  woimd  and  kept 
pervious  ;  or  the  lithotomy  tube  may  have  a  "petticoat"  of  thick  muslin  tied 
around  it,  into'  which  the  slips  of  lint  are  stuffed.  The  advantage  of  this 
arrangement  is,  that  the  whole  apparatus  may  very  easUy  be  removed  together 
at  the  end  of  forty-eight  hours.  . 

Hsemorrhage  from  any  of  the  above-named  sources,  but  more  especiaUy 
from  the  deep  arteries  and  veins,  may  take  place  into  the  bladder  ^VJ^n  tins 
occurs,  the  urine  that  escapes  wUl  be  seen  to  be  ^^^eplj'™^^"^  ™  f.!Xd 
and  coagula  wHl  form  in  the  interior  of  the  viscus,  which  .^'^'^^^^'^f,^^  f  ™ 
and  rises  above  the  pubes,  with  dulness  on  percussion  "^^he  h  po  as  i  ic 
region.  The  patient  will  become  pale,  faint,  and  cold.  In  f"^"  J;'f=^\- 
stances,  the  coagula  must  be  washed  out  of  the  bladder  with  cold  water,  the 
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source  of  hremorrhage  ascertained  by  an  examination  of  the  wound,  the  further 
flow  of  blood  arrested  by  plugging,  the  ligature,  or  the  actual  cautery,  restora- 
tives administered,  the  pelvis  placed  liigh,  and  the  patient  kept  cool. 

IFound  of  the  Bulb  is  not  of  very  uncommon  occuiTence  in  lithotomy  ;  and 
I  believe  is  of  no  consequence  heyond  furnishing  a  small  additional  quantity 
of  blood.  ludeed,  the  bulb  is  so  situated,  in  many  cases  overlapping  the 
membranoiis  portion  of  the  urethra,  that  this  can  scarcely  be  opened  without 
wounding  it. 

Missing  the  Urethra  altogether,  and  opening  iip  the  bladder  through  or  even 
altogether  beyond  the  prostate,  is  an  accident  that  may  happen  if  the  Surgeon 
miscalculate  the  depth  of  the  perinseum,  and  keeping  the  incisions  too  low, 
thrust  the  knife  too  deeply.  It  is,  I  believe,  an  inevitably  fatal  accident,  as 
in  it  the  base  of  the  bladder  and  the  recto-vesical  fascia  are  opened,  and 
the  patient  is  thus  exposed  to  the  occirrrence  of  diffuse  inflammation  of,  and 
infiltration  into,  the  pelvic  fasciae.  I  was  present  many  years  ago  at  the  post 
mortem  examination  of  a  fatal  case  of  lithotomy,  in  which  perhaps  the  most 
skjlfid.  operator  of  that  day  had  opened  the  bladder  beyond  the  prostate, 
leaving  the  urethi-a  altogether  untouched,  and  in  wliich  the  patient  had  died 
from  the  cause  just  stated. 

Wound  of  the  Rectum  occurs  more  frequently  than  is  generally  sup- 
posed. It  may  happen  either  in  consequence  of  the  staff  being  too  much 
depressed,  the  edge  of  the  knife  turned  too  directly  downwards,  or  the 
rectum  being  distended  and  overlapping  the  sides  of  the  prostate.  I  have 
also  kno-vvn  the  lower  part  of  the  rectum  perforated  by  the  Surgeon's  finger, 
whilst  depressing  the  gut  so  as  to  keej)  it  out  of  the  way  of  the  knife.  The 
Treatment  of  this  accident  will  vary  according  to  the  size  and  situation  of  the 
aperture.  If  it  be  of  but  moderate  extent  and  low  down,  just  above  the  anus, 
it  will  probably  close  as  the  wound  granulates  and  the  ui-ine  resumes  its 
passage  through  the  urethra.  If  the  incision  be  more  extensive  and  higher 
up,  the  patient  will  incur  the  risk  of  the  miserable  infirmity  of  recto-vesical 
fistula  being  induced.  In  such  circumstances,  the  proper  treatment  is  to 
divide  the  sphincter  ani  from  the  opening  downwards,  and  thus  to  lay  the  gut 
and  woimd  into  one  cavity,  which  will'  probably  fill  by  granulation,  and  thus 
close  the  urinary  passages. 

Wound  of  the  Posterior  Part  of  the  Bladder  is  of  very  rare  occurrence  ; 
yet  it  has  happened  in  consequence  of  the  knife  being  thrust  too  deeply 
along  the  groove  of  the  staff,  more  particularly  in  operations  on  children,  and 
would  be  specially  apt  to  happen  in  such  cases  if  the  bladder  did  not  contain 
much  urine  at  the  time.  This  is  an  additional  reason  for  injecting  the  bladder 
before  operating. 

In  children,  the  lateral  operation  of  lithotomy  presents  certain  special  diffi- 
culties which  have  already  been  adverted  to.  These  are,  1,  the  Surgeon 
missing  the  bladder  and  opening  up  the  recto-vesical  space  (p.  556) ;  2,  not 
opening  the  urethra  and  neck  of  the  bladder  sufiiciently  with  the  knife,  but 
pushing  these  parts  before  the  finger,  and  so  tearing  across  the  uretlrra,  and 
thus  necessarily  being  xmable  to  complete  the  operation  (p.  557)  ;  and  3, 
running  the  knife  too  far  along  the  groove  of  the  staff  into  the  bladder,  and 
thus  wounding  the  posterior  pai't  of  that  organ. 

Sources  of  Danger  and  Causes  of  Death  after  Lithotomy.  Litho- 
tomy, even  in  healthy  subjects,  is  always  a  dangerous  operation  ;  and,  though 
the  rate  of  mortality  doubtless  depends  greatly  upon  the  dexterity  and  skill  of 
the  operator,  more  is,  I  believe,  due  to  the  constitution  and  age  of  the  patient 
and  especially  to  the  state  of  his  kidneys.    Sir  B.  Brodie  most  justly  says, 
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"Success  in  litliotomy  most  uudoubtedly  depends  in  a  great  degree  on  the 
manual  skill  of  the  Surgeon,  and  on  the  mode  in  which  the  operation  is  per- 
formed :  but  it  depends  still  more  on  the  conditions  of  the  patient  with  respect 
to  his  general  health,  especially  on  the  existence  or  non-existence  of  organic 
disease  "    Tliat  the  mere  cutting  into  the  bladder  is  not  a  very  dangerous 
proceeding,  provided  that  viscus  and  the  kidneys  be  healthy,  is  evident  from 
the  fact  that,  in  those  cases  in  which  Surgeons  have  had  to  extract  bullets, 
bits  of  catheter,  &c.,  from  this  organ,  bad  conseciuences  have  rarely  occurred, 
though  the  operations  have  often  been  tedious.     In  lithotomy  the  case  is 
different ;  for  here  the  bladder  is  not  only  usually  in  a  state  of  chronic 
irritation'  but  the  kidneys  are  frequently  diseased,   and  these  conditions 
influence  the  result  of  the  operation  more  materially  than  any  other  circum- 
stances.   Hence  an  operator  may  have  a  run  of  unsuccessful  cases  ;  or  by  a 
fortunate  concurrence  of  favourable  cases,  more  particularly  in  children,  it  has 
occasionaUy  happened  that  a  Surgeon  has  cut  20  or  30  patients  in  succession 
without  losing  a  single  one ;  but  several  deaths  then  occurring,  though  the 
operation  was  performed  in  the  same  way  and  with  the  same  care  as  before,  his 
average  had  faUen  to  about  the  usual  level.    Green,  at  St.  Thomas's,  cut  40 
patients  in  succession,  and  only  lost  one.    Lynn  cut  25  patients  for  stone 
without  losing  one,  and  he  said  that  he  thought  he  had  at  last  discovered  the 
secret  of  performing  Hthotomy  with  success  ;  but,  he  added,  the  Ahnighty 
punished  him  for  his  presumption,  for  he  lost  the  next  4  cases  that  he  cut. 
Bransby  Cooper,  of  Guy's,  cut  30  patients  in  succession  without  a  death,  but 
then  lost  several,  thus  reducing  the  rate  of  mortaUty  to  the  usual  standard. 
Liston,  during  a  period  of  six  years,  in  which  he  operated  24  times,  lost  no 
patient  from  lithotomy  at  University  College  Hospital  ;  but  out  ot  the  whole 
37  cases  which  he  cut  during  the  period  of  his  connection  with  that  insti- 
tution, there  were  5  deaths  ;  reducing  the  average  to  1  in  7-2.    This  success 
was  however,  very  great  when  it  is  taken  into  consideration  that  most  of 
these  cases  occurred  in  adults,  and  that  many  of  them  were  of  a  very  serious 
character.    I  find  on  reference  to  the  Hospital  Records,  that  only  seven  of  the 
patients  were  under  10  years  of  age,  whilst  14  were  above  50  ;  of  these,  two 
were  80  years  of  age,  of  whom  one  died  and  the  other  recovered.    I  beheve 
that  Liston  lost  only  one  patient  under  60  years  of  age,  and  that  was  a  lad 
of  18  in  whom  he  found  it  necessary  to  divide  the  right  side  of  the  prostate 
as  well  as  the  left,  and  who  died  of  infiltration  of  urine.   Thirty-eight  patients, 
successively  operated  on  at  the  Norwich  Infirmary,  recovered,  but  the  average 
rate  of  mortality  in  that  Institution,  calculated  from  704  cases,  has  been 
1  in  7|.    Cheselden  only  lost  1  in  every  lOf  ;  and,  accordmg  to  South,  at  bt. 
Thomas's  the  mortality  has  amounted  to  more  than  1  in  9|  ;  but  a  good  many 
of  these  patients  were  probably  chUdren.    Sir  B.  Brodie  states,  that  of  the  59 
cases  operated  on  in  all  the  London  Hospitals  in  the  year  1854,  10  died  ; 
making  the  mortality  as  nearly  as  possible  1  in  6.    But  the  more  recent  and 
extended  statistics  collected  by  Thompson,  show  that  the  average  mortality  in 
the  London  Hospitals  is  1  in  7^.    According  to  Coulson  the  average  mortahty 
in  England,  deduced  from  1743  cases  of  the  lateral  operation  is  1  ui  6-93  cases; 
whilst  in  Fraiice  it  is  1  in  57  ;  and  for  Europe  generally  1      5'14.  Tlie 
more  recent  statistics  of  Thompson  show  a  more  favourable  result  for  lateral 
lithotomy  in  England.    He  finds  that  out  of  1827  recorded  ^^'f^J'^'^^J^^^. 
229  deaths,  or  as  nearly  as  possible  1  in  8.    Klein  states  that,  «f  44b6  cases  of 
lateral  lithotomy  in  Moscow,  tliere  were  552  deaths  ;  the  mortality  thus  btin„ 
nearly  the  same  as  in  England.  , 

Age  exercises  a  more  marked  influence  on  the  result  of  lithotomy  than  any 
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other  condition.  Lithotomy  may  be  looked  upon  as  one  of  the  most  successful 
operations  in  siu-gery  at  early  periods  of  life,  a  hazardous  one  in  middle  age, 
and  an  extreraelj^  dangerous  one  at  advanced  age.  At  the  Norwich  Hospital, 
lithotomy  has  been  foimd  to  be  four  times  as  fatal  in  adults  as  in  children. 
Coulson  finds,  on  analysing  2972  cases  of  lithotomy,  that  the  mortality  at 
each  successive  decennial  period  is  as  follows.  Below  10  years  it  is  1  in  13, 
and  thence  gi-adually  augments  from  10  to  80  years  to  1  in  9,  1  in  6,  lin  5,  1 
in  4,  1  in  3-65,  1  in  3-23,  and  1  in  271. 

The  reason  of  the  small  mortality  after  lithotomy  in  childi-en,  as  compared 
with  adults,  is  twofold.  In  the  first  place,  the  urinary  organs  are  less  de- 
veloped, and  possess  fer  less  irritability  than  in  the  adult ;  and  secondly  and 
chiefly,  the  urine  is  less  acrid,  less  irritating,  less  loaded  with  effete  materials 
of  an  imhealthy  character,  and_  is  consectuently  less  apt  to  excite  inflammation 
in  those  tissues  over  which  it  filtrates  ia  its  passage  through  the  wound. 

When  children  die  after  Hthotomy,  they  do  not  usually  perish  from  the 
same  causes  that  prove  fatal  in  the  adult,  viz.,  kidney-disease  and  diffuse 
pelvic  inflammations  and  infiltrations  ;  but  they  usually  die  ia  consequence  of 
some  accidental  violence  haAdng  been  inflicted  during  the  operation,  such  as 
the  mistaking  the  recto-vesical  space  for  the  interior  of  the  bladder,  tearing 
across  of  the  urethra  and  non-extraction  of  the  stone,  wounding  of  the  recto- 
vesical fold  of  peritoneum,  or  perforation  of  the  bladder  by  the  point  of  the 
scalpel.  It  is  by  these  accidents  usually  that  death  happens  in  children  that 
are  cut  for  stone,  and  not  from  circumstances  that  may  follow  the  most  skil- 
fully performed  operation. 

The  Shock  of  the  Operation  occasionally  proves  fatal,  though  probably  much 
less  frequently  since  the  introduction  of  chloroform  than  was  formerly  the 
case.  Yet,  even  now,  patients  occasionally  die  from  this  cause,  induced  either 
by  a  very  much  prolonged  operation,  or  by  the  system  being  weakened,  and 
having  lost  its  resisting  power  in  consequence  of  disease  of  the  kidneys,  perhaps 
of  a  latent  character.  ' 

The  State  of  the  Kidneys  influences  the  result  of  lithotomy  in  the  adult  more 
directly  than  any  other  condition.  If  these  organs  be  sound,  the  patient  wiU 
usuaUy  recover  ;  hence  in  children,  in  whom  the  complication  of  renal  disease 
rarely  exists,  Uthotomy  is  very  successful,  even  though  the  operation  is  pro- 
portionately far  more  severe  in  them  than  in  adults.  If,  on  the  other  hand, 
the  kidneys  be  extensively  and  chronicaUy  diseased,  the  patient  will  commonly 
die,  even  though  he  have  been  operated  upon  with  the  utmost  care  and  skill. 
The  condition  of  the  kidneys  that  is  especially  fatal  is  chi-onic  pyelitis  and 
a  granular  state  of  the  organs.  This  morlnd  condition  is  chiefly  evidenced 
by  the  presence  of  albimien  in  considerable  quantities  in  the  urine  with 
muco-pus.  If  the  albimien,  in  subsiding  to  the  bottom  of  a  test-tube  after 
being  coagulated  by  heat  and  acid,  form  a  precipitate  that  does  not  amount  to 
more  than  one-tenth  of  the  bulk  of  the  urine,  the  case  may,  I  think,  be  looked 
upon  as  tolerably  favourable  ;  but,  il'  it  amoimt  to  one-sixth,  the  case  is 
decidedly  unfavourable,  though  even  under  these  circumstances  I  have  often 
seen  recovery  take  place.  Yet,  with  kidney-disease  that  will  fimiish  such  a 
quantity  of  albumen  as  this,  the  patient  wiU  be  very  liable  to  the  occui-rence 
of  low  and  diffuse  cellular  inflammation. 

A  Prolonged  Operation,  even  under  chloroform,  is  dangerous  ;  and,  although 
it  is  certainly  not  weU  to  operate  against  time,  yet  it  is  undoubtedly  advan- 
tageous to  finish  the  operation  with  as  Httle  delay  as  is  consistent  witli  the 
safety  of  the  patient,  even  though  he  be  antesthetised. 
Hemorrhage  does  not  so  often  prove  fatal,  cither  sliortly  after  the  operation 
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or  at  a  latter  period,  as  migkt  be  expected  from  the  great  vascularity  of  the 
parts  incised.    Secondary  heomon^hage,  of  a  dangerous  or  even  fatal  character, 
may,  however,  come  on  six,  eight,  or  ten  days  after  the  operation    I  have 
known  it  as  late  as  the  fourteenth  day.    It  must  he  borne  m  mmd  tliat,  when 
hemorrhage  takes  place  after  the  operation,  the  blood  may  find  its  way  into 
the  bladde"  rather  than  escape  externally,  distending  the  viscus  with  coagula, 
but  not  "iviug  any  external  evidence  of  the  mischief  that  has  occurred. 
Secondar^  hemorrhage  will  usually  cease  on  plugging  the  wound  with  sponge 
or  lint  soaked  in  alum  solutions.    Should  it  prove  serious,  however,  the  actual 
cautery  may  be  advantageously  employed.    In  a  case  that  occurred  to  me  on 
the  ninth  day,  the  bleeding  was  stopped  by  wipiag  out  the  wound  vdfh  the 
actual  cautery,  a  practice  which,  I  have  been  informed  by  A.  Dalrymple,  was 
occasionaUy  successfully  practised  by  that  exceUent  Hthotomist,  his  father.  . 

Cystitis  is,  in  my  experience,  a  rare  sequence  of  lithotomy.  I  have,  however, 
seen  it  occur,  attended  by  the  secretion  of  large  quantities  of  viscid  ropy 
mucus  fi-om  the  bladder,  coming  away  two  or  three  days  after  the  operation, 
with  tenderness  in  the  suprapubic  region.  It  may  exist  before  the  operation, 
or  may  occur  either  from  long  continued  or  rough  manipulations  with  the  forceps 
in  searching  for  the  stone,  or  from  the  irritation  of  the  tube.  The  symptoms 
are  apt  to  simulate  those  of  pelvic  peritonitis.  The  Treatment  consists  of 
leeches  above  the  pubes,  abundant  dUuents,  and  washing  out  the  bladder  with 
tepid  water  injected  through  the  wound. 

Difiise  Inflammation  of  the  Areolar  Tissue  of  the  Pelvis,  e,speciaUy  ot  the 
layers  around  the  neck  of  the  bladder,  between  it  and  the  rectum,  and  that 
extend  from  thence  under  the  peritoneum,  is  the  most  frequent  cause  of  death 
after  lithotomy.  This  inflammation,  which  is  always  of  the  diffuse  or  ery- 
sipelatous kind,  foUowed  by  rapid  sloughing  of  the  textures  that  it  invades, 
may  arise  from  two  causes  :  1.  Prom  the  urme  being  infiltrated  into  tli£  areolar 
tissue,  in  consequence  of  the  incision  extending  beyond  the  limits  of  the 
prostate,  into  the  loose  layers  of  tissue  that  surround  that  gland  ;  2.  In  con- 
sequence of  the  bruising  and  laceration  to  which  the  neck  of  the  bladder,  the 
prostate,  and  the  textures  between  it  and  the  rectum,  are  subjected,  in  pro- 
lonc^ed  attempts  to  extract  a  large  calculus  from  the  bladder. 

1  The  danger  of  Cutting  beyond  the  Limits  of  the  Prostate  m  the  adult  has 
already  been  adverted  to.  In  the  extraction  of  calculi  of  ordinary  size,  there 
can  be  no  necessity  to  extend  the  internal  incision  ;  but  when  the  calculus  is  of 
considerable  magnitude,  the  Surgeon,  wishing  to  get  as  much  space  as  possible, 
may  inadvertently  carry  his  knife  beyond  the  prostate  ;  or,  if  he  make  a  cut 
into  the  right  side  of  this  gland,  he  may  perhaps  prolong  it  a  httle  too  far,  and 
thus  open  the  loose  areolar  tissue  or  fascia  which  surroimds  it,  and  which  is 
continuous  with  the  pelvic  and  subperitoneal  planes  of  areolar  membrane  By 
dUating  the  incision  in  the  prostate  downwards  and  outwards,  either  ^vlth  the 
finger  or  wth  a  blunt  gorget,  the  dense  envelope  surrounding  the  gland  is  not 
divided,  and  injury  to  this  tissue  is  prevented. 

If  the  incision  extend  beyond  the  prostate,  the  urme,  as  it  escapes  through 
the  wound,  sinks  into  the  meshes  of  the  loose  areolar  tissue  over  which  it 
flows,  and  thus  gives  rise  to  infiltration,  foUowed  by  rapidly  extendmg  mflam- 
mationand  sloughing,  which  speedily  involve  the  whole  ^{'^  ^''f^'^r^Z^, 
textures.  This  miBchief  generally  occurs  within  the  fii-st  fo/'tr^)^^*  ' 
indeed,  I  have  never  seen  it  come  on  after  the  thn-d  day.  It  ^  "^^^^'^^t^^^/J 
the  patient  being  seized  with  rigors,  followed  by  dry  heat  of  skin  a  quick 
pulse,  which,  after  a  time,  may  become  intermittent,  and  a  dry  ana  Diown 
tongue.    At  the  same  time  he  vvill  complain  of  some  tenderness  about  the 
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lower  part  of  the  abdomen,  and  in  the  groins  ;  the  belly  becomes  tympanitic, 
the  body  covered  Anth  a  profuse  sweat  ;  hiccup  comes  on,  the  pulse  becomes 
more  weak  and  fluttering,  and  death  usually  occurs  about  the  fourth  or  fifth 
day  after  the  operation.  In  some  cases,  there  are  more  decided  s]gns  of 
peritoneal  inflammation  ;  but,  as  Brodie  very  truly  remarks,  this  is  not  the 
primary  disease,  but  is  only  induced  secondarily  by  the  inflammation  and 
sloughing  of  the  areolar  tissue  of  the  pelvis  spreading  to  the  contiguous 
serous  membrane. 

The  Treatment  of  such  cases  must  be  conducted  on  the  ordinary  principles 
that  guide  us  in  the  management  of  diffuse  inflammations.  It  is  only  by  ad- 
ministering ammonia,  with  such  a  quantity  of  wine  or  brandy  as  the  state  of 
the  system  may  indicate,  together  with  such  nourishment  as  the  patient  can 
take,  that  life  can  be  preserved.  The  disease  is  a  depressing  one,  and  requires 
a  stimulating  plan  of  treatment.  Brodie  has  recommended  that  in  these  cases 
a  free  incision  should  be  made  thi-ough  the  sloughy  tissues  about  the  wound 
into  the  rectum,  in  accordance  with  the  general  principles  that  guide  us  in.  the 
management  of  similar  affections  elsewhere.  In  one  case  of  that  kind  that 
occurred  under  his  care,  he  saved  the  patient  by  passing  a  curved  probe-pointed 
bistoury  into  the  wound  to  its  furthest  extremity,  to  the  left  side  of  the  neck 
of  the  bladder  ;  he  then  pushed  it  through  the  tunics  of  the  rectum,  and,  draw- 
ing it  downwards,  divided  the  lower  part  of  the  gut  together  with  the  sphiucter  ; 
thus  laying  the  woimd  and  the  rectum  into  one.  The  relief  was  immediate, 
and  the  patient  recovered.  This  plan  of  treatment  certainly  seems  rational, 
and  worthy  of  trial  in  similar  cases. 

2.  Diftuse  inflammation  of  the  areolar  tissue  around  the  neck  of  the  bladder 
and  prostate  arising  from  Bruising  and  Over-distension  of  the  parts  during  the 
extraction  of  a  large  calculus  is,  I  believe,  a  more  frequent  occiu-rence  than 
infiltration  of  urine,  and  fully  as  fatal.  This  sequence  of  lithotomy  is  especially 
apt  to  occuj  in  those  cases  in  which,  in  consequence  of  diseased  kidneys,  or  the 
existence  of  other  organic  mischief,  the  patient  is  more  than  usually  liable  to 
the  supervention  of  diffuse  or  erysipelatous  inflammation  ;  indeed,  it  is  in  this 
indirect  way,  I  believe,  that  diseased  kidneys  constitute  such  a  formidable 
obstacle  to  the  safe  performance  of  Kthotomy. 

In  the  extraction  of  large  calculi,  considerable  traction  is  required,  and  force 
must  be  exerted  ;  hence  undue  bruising  and  laceration  are  very  apt  to  be  inflicted 
upon  the  parts  that  constitute  the  line  of  incision.  It  is  in  this  way  that  the 
danger  of  lithotomy  increases  almost  in  exact  proportion  to  the  size  of  the 
calculus  :  for  here  the  Surgeon  is  often  placed  between  the  horns  of  a  dilemma. 
He  must  either  cut  beyond  the  limits  of  the  prostate,  and  thus  incur  the  risk 
of  inducing  urinary  iniiltration  into,  or  diffuse  inflammation  of,  the  pelvic 
fasciee  :  or  else,  by  limiting  his  incision  to  the  mai-gin  of  the  gland,  and  thus 
having,  perhaps,  an  aperture  of  insufficient  size,  he  may  inflict  severe  injury  by 
the  bruising  and  laceration  of  parts  during  forcible  and  possibly  prolonged 
efforts  at  extraction.  It  must,  however,  be  borne  in  mind  that,  the  larger  the 
stone,  the  more  probability  is  there  of  the  existence  of  old-standing  disease  of 
the  bladder  or  kidneys,  and  of  an  unfavourable  result  from  this  cause.  Crosse, 
of  Norwich,  has  drawn  up  a  table  that  shows  the  influence  of  the  weight,  or 
in  other  words,  of  the  size  of  a  calculus  on  the  results  of  lithotomy.  He 
found  that  when  the  stone  was  one  oimcc  and  imder  in  weight,  the  deaths 
were  in  the  proportion  of  1  in  11-25  cases.  When  it  was  from  1  to  2  ounces 
in  weight,  there  was  1  deatli  in  6-61  cases  :  when  from  2  to  3  ounces,  1  death 
in  2-18  cases  :  when  from  3  to  4  ounces,  1  death  in  1-57  cases  :  when  from  4 
to  5  ounces,  1  death  in  1'66  cases.   This  table,  which  has- been  constnxcted  on 
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the  results  of  703  cases,  illustrates  very  clearly  the  fact,  that  the  operation  for 
the  removal  of  a  large  calculus  is  far  more  dangerous  than  that  for  the  extrac- 
tion of  a  small  one. 

The  symptoms  of  diffuse  inflammation  of  the  areolar  tissue  arising  from  the 
cause  now  under  discussion,  very  closely  resemble  those  from  infiltration  of 
urine,  and  the  treatment  must  he  conducted  on  precisely  similar  principles. 

Peritonitis  does  not  frequently  occur  after  lithotomy,  except  as  a  consequence 
of  the  extension  of  inflammation  from  the  bladder  or  the  pelvic  fascia3  to  the 
serous  membrane,  or  from  wound  of  the  posterior  part  of  the  bladder.  To  one 
or  other  of  these  conditions,  more  especially  inflammation  of  the  pelvic  fasciae, 
it  will  always  be  found  to  be  secondary. 

Sloughing. — In  persons  of  a  feeble  and  cachectic  habit,  especially  in  those  who 
are  the  subjects  of  phosphatic  calculi,  the  wound  will  often  assume  a  sloughy 
condition,  and  heal  slowly.  In  such  cases  a  liberal  allowance  of  stimulants 
will  be  required,  together  with  the  local  application  of  compound  tincture  of 
benzoin. ;  and,  in  order  to  facilitate  contraction  at  a  more  remote  period,  a 
solution  of  nitrate  of  silver,  or  the  tincture  of  cantharides. 

Having  finished  the  consideration  of  the  ordinary  lateral  operation,  we  shall 
now  proceed  to  that  of  other  methods  for  extracting  the  stone  by  cutting 
procedures.  These  are  the  Median,  the  Bilateral,  the  Medio-lateral,  and  the 
Sicprapubic  operations ;  each  of  which  has  its  advocates,  to  the  exclusion  of 
the  others,  and  each  of  which  undoubtedly  possesses  certain  special  advantages. 
In  addition  to  these,  there  are  various  modifications  of  these  different  operations 
which  the  ingenrdty  of  Surgeons  has  devised,  but  which  have  usually  little  to 
recommend  them  in  the  opinions  of  any  except  of  their  originators. 

Median  Lithotomy. — The  median  operation  of  lithotomy  is  that  procedure 
by  which  a  stone  is  extracted  through  an  incision  in  the  raphe  of  the  peruiBeum, 
extending  into  the  urethra  behind  the  bulb. 

Histori/. — The  history  of  the  median  operation  affords  an  illustration  of  the 
mutability  of  professional  practice,  and  makes  it  appear  as  if  there  were  a  cycle 
of  opinion  in  sui-gery,  as  in  fashion,  politics,  and  philosophy.  The  median 
operation  was  introduced  three  or  four  hundred  years  ago,  and  continued  to  be 
practised  iip  to  the  middle  of  the  last  century,  when  its  tediousness,  its  painful 
character,  and  the  excessive  mortality  following  it,  caused  it  to  fall  into  disuse 
as  soon  as  the  safer  and  simpler  method  of  Cheselden  was  introduced.  Of  late 
years,  however,  it  has  been  revived  under  a  somewhat  modified  form  ;  and  it 
is  this  modem  median  operation,  and  its  supposed  advantages  over  the  lateral, 
that  we  must  here  consider. 

The  old  median  operation— caUed  also  the  "Marian,"  from  one  Sanctus 
Marianus,  who  wrote  on  it,  though  it  did  not  originate  with  him,  and  the 
"  operation  of  the  apparatus  major,"  from  the  number  of  instruments  used 
in  it— was  perfoi-med  in  the  foUo^ving  manner,  according  to  John  BeU.  A 
grooved  staff  was  introduced  into  the  bladder,  and  the  patient  tied  up  in  the 
usual  way;  the  lithotomist  then,  kneeling  or  sitting  before  him,  made  an 
incision  in  the  perinjeum,  not  exactly  in  the  raphe,  which  was  thought  to  be 
dangerous,  but  very  slightly  to  the  left  side,  and  terminating  just  above  the 
anus.  The  knife  was  then  carried  on  to  the  membranous  part  of  the  uretlira, 
which  was  opened  on  the  groove  of  the  staff ;  and,  the  Imife  being  kept 
firmly  pressed  against  the  staff',  a  long  probe  was  introduced  into  the  bladder 
by  its  side.  The  knife  and  the  staff  were  now  withdrawn,  nothing  biit  the 
probe  being  left  in  the  bladder,  to  serve  as  a  guide  into  this  c&wtj-  -^f'^S 
this  probe,  two  u-on  rods,  called  "  conductors,"  were  now  passed,  and  wth  these 
the  operator  dilated  the  prostate  and  neck  of  the  bladder,  by  separating  the 
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handles — at  least,  it  was  said  that  he  dilated  them,  but,  as  J ohn  Bell  pithily 
observes,  "  he  dilated,  or,  in  plain  language,  tore  open,  the  prostate  gland." 
These  conductors  being  held  aside,  "  dilators  "  were  introduced  so  as  to  enlarge 
the  opening,  the  forceps  were  then  pushed  into  the  bladder,  and  the  stone  ex- 
tracted as  it  best  could  be. 

The  principles  of  tMs  operation  were — a  limited  incision  in  the  membranous 
part  of  the  lu-ethra  above  the  anus  ;  dilatation,  and  not  incision,  of  the  prostate 
and  neck  of  the  bladder  ;  or,  to  use  the  words  of  Le  Cat,  "  small  incision  ; 
much  dilatation." 

Its  results  were,  however,  so  unsuccessful,  that  it  fell  into  entire  disuse  here, 
and  almost  so  on  the  continent,  merely  appearing  from  time  to  time  under 
various  modifications  at  one  or  other  of  the  continental  schools.  This  condition 
of  things  prevailed  till  ten  years  ago,  when  a  new  form  of  median  operation 
was  devised  by  Allarton,  who  mth  great  perseverance  and  equal  ability  has 
ui^ed  it  upon  the  attention  of  Siu-geous  in  this  country,  by  whom  it  has  now 
been  extensively  practised. 

Operation.— This  operation,  for  the  introduction  of  which  into  modem 
surgery  the  greatest  credit  is  due  to  Allarton,  is  performed  as  follows.  A 
staff,  grooved  along  its  convexity,  having  been  inserted  into  the  bladder,  the 
patient  is  tied  up  in  the  usual  manner ;  the  Surgeon  then,  sitting  in  front, 
introduces  his  left  index  finger  into  the  rectum,  and  feels  for  the  apex  of  the 
prostate,  against  which  he  keeps  it  lodged,  in  order  to  judge  of  the  distance  of 
the  prostate  from  the  surface,  to  act  as  a  guide  to  the  knife,  and  prevent  the 
rectum  from  being  wounded.  A  straight-backed  bistoury  is  now  entered  half 
an  mch  above  the  anal  aperture,  and  pushed  straight  forwards  to  a  depth  of 
about  an  inch  and  a  half  in  the  mesial  line,  so  as  to  enter,  if  possible,  the 
groove  of  the  staff  at  the  apex  of  the  prostate.  A  small  incision  upwards  is 
then^  made  in  the  groove  of  the  staff,  and,  as  the  knife  is  withdrawn,  the 
incision  in  the  skin  is  also  extended  upwards ;  the  knife  is  then  laid  aside, 
and  a  long  baU-pointed  probe  is  introduced  into  the  bladder  along  the  groove 
of  the  staff,  which  is  then  withdrawn.  The  probe  is  now  the  only  guide  to 
the  bladder  ;  and  up  to  this  point,  therefore,  there  is  but  Httle,  if  any, 
difference  between  the  modern  median  and  the  old  Marian  operations,  except 
that  the  mcision  is  exactly  in,  instead  of  a  Httle  to  one  side  of,  the  middle 
line.  The  forefinger  is  now  introduced  along  the  probe,  and  by  working  it 
forwards  the  prostate  is  dUated,  and  the  finger  enters  the  bladder,  when,  the 
probe  being  removed,  the  forceps  is  introduced,  and  the  stone  extracted.  Thus 
it  will  be  seen  that  the  only 
real  point  of  difference  be- 
tween this  and  the  old  Marian 
operation,  is  that  in  the 
modem  median  the  ftnger  is 
used  as  the  dilator,  whilst  in 
the  Marian  the  prostate  and 
neck  of  the  bladder  were 
forcibly  expanded  or  torn  open 
by  the  use  of  instruments  ; 
a  difference,  however,  of  no 
slight  moment. 

I   have    found  it  advan- 
tageous to  modify  thLs  opera- 
tion  in    one    or  two  points.        ^'S-  538.— Median  Operation'with  Rectangiilar  Staff. 
The  first,  which  I  think  of  some  utility,  is  to  use,  instead  of  the  ordinary 
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curved  staff,  a  rectangular  one  grooved  from  al^out  one  inch  above  the  elbow 
nearly  to  the  point,  resembling  the  staff  introduced  by  Buchanan  of  Glasgow 
(Fig.  538).    Its  use  and  advantages  are  that,  when  in  tlie  bladder,  the  angle 
rests  against  the  apex  of  the  prostate  and  can  be  felt  in  the  pennBeum  and  the 
Surgeon  can  judge  of  the  exact  point  where  to  enter  the  knife  (directing  it  so 
as  to  open  the  groove  just  below  the  angle),  which  he  cannot  do  with  the 
curved  staff  •  the  incision  upwards  also  is  limited,  and  there  is,  besides,  less 
danger  of  woimding  the  rectum,  the  urethra  being  drawn  upwards  away  from 
it  and  not  pushed  down  against  it,  as  with  the  ordinary  staff.    The  knile 
should  be  straight  backed,  having  the  blade  not  more  than  two  inches  long  ; 
so  that  the  Surgeon  can  teU  to  what  depth  he  has  entered  it.    I  have  found 
it  advantageous  in  practice  to  carry  a  beaked  director,  shaped  like  a  large 
hernia-director,  along  the  groove,  after  the  incision  has  been  made  in  the 
urethra,  so  as  to  open  up  the  canal  and  thus  to  clear  the  passage  for  the 
fincrer    After  having  opened  the  urethra,  I  think  ft  is  better  to  dilate  the 
pro°state  before  withdrawing  the  staff :  by  piishing  the  finger  slowly,  with  a 
rotatory  movement,  along  its  side,  the  bladder  is  entered  with  more  ease  and 
certainty  ;  whereas,  if  only  the  probe  be  used,  ft  may  not  be  stiff  enough,  and 
the  Surgeon  is  apt  to  push  the  bladder  before  him.    It  has  been  proposed  to 
employ  mechanical  means  of  dftatation,  instead  of  the  finger,  to  open  up  the 
prostate  and  neck  of  the  bladder  ;  and  I  have  had  some  dilators  for  this  pm-pose 
constructed  by  Coxeter  on  the  principle  of  the  two-bladed  dilator  of  the 
female  urethra.    I  have  used  them  on  the  dead  subject ;  but  I  have  not  ven- 
tured to  use  them  on  the  living,  lest,  by  the  employment  of  screw-power  the 
same  deep  lacerations  of  the  neck  of  the  bladder  should  result  that  were  so 
fatal  in  the  old  Marian  operation.    Indeed,  I  believe  that  their  use  would  be 
fraught  with  danger  fi-om  their  liability  to  occasion  ruptm-e  of  the  neck  of  the 
bladder  ;  and  ft  persisted  in,  I  cannot  but  fear  that  they  wiU  bring  discredit  on 
the  operation,  reducing  ft  to  the  condition  of  the  old  Marian,  and  repeating  the 
dangers  of  that  procedure.    No  safe  dftatation  can  be  effected  except  by  the 
finger,  with  which  no  harm  can  be  done,  whftst  ft  appears  to  me  that  the  greatest 
possible  mischief  may  be  done  with  screw-dilators. 

Comparison  between  the  Median  and  the  Lateral  OpERATioNS.-The 
two  operations,  the  lateral  and  the  median,  cannot  with  propriety  be  compared 
as  a  whole,  as  we  have  as  yet  no  sufficient  statistics  to  enable  xis  to  determrne 
whether  the  mortality  after  the  median  has  been  less  than  that  which  has  fol- 
lowed the  lateral.    We  may,  however,  compare  the  modem  median  operation 
with  the  lateral,  and  endeavour  to  determine  in  what  respects  the  median  is 
Lerior,  in  wha^  inferior,  to  the  lateral,  and  hi  what  cases  it  might  be  em- 
Zyed  Ltead  of  the  latter.    For  fti  this,  as  in  ftthotnty,  the  S-geon  should 
not  be  too  exclusive;  ft  is  his  duty  to  leam  and  to  practise  different  methods  o 
attainftig  the  same  end,  and  to  make  use  of  one  or  the  other  according  o  the 
r  nuftements  of  the  actual  case  before  liftn,  and  to  endeavour  to  select  what 
Tod  and  to  reject  what  is  doubtful  fti  every  method  brought  before  him.  It 
wol  be  in  the  highest  degi-ee  unsurgical  to  Hthotrise  only  or  to  cut  only 
Tverv  patient  with  stone  coming  under  care  ;  and  I  believe  that  there  is  a 
S!as  to  the  cuttnig  operation  to  be  performed    In  fact,  there  are  no  opem 
tions  i^  Surgery  that  reqime  to  be  so  frequently  modified  according  to  the 
n  cessftier7thl  particular  case  as  those  for  stone  :  the  age     t;^^  1^^^^^^^^^^ 
size  and  number  of  the  calculi,  and  the  condition  of  th  --^W"  ^^^^^ 
exercise  very  miportant  modifying  influences,  and  prevent  the  Sui.eon  Irom 
confining  himself  to  one  method  exclusively.  «,,o,.nf^r>,,= 
In  order  to  make  a  proper  comparison  between  these  two  opeiations-the 
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median  and  the  lateral — ^\ve  must  take  them  seriatim.  The  difficulties  and 
-  dangers  of  the  lateral  operation  are  :  1,  the  difficulty  in  some  cases  of  enteiing 
the  bladder  ;  2,  haemorrhage  ;  3,  the  risk  of  wounding  the  bulb  ;  4,  of  wound- 
ing the  rectum  ;  5,  too  extensive  an  incision  in  the  prostate,  and  opening  up 
the  pelvic  fascia  ;  6,  the  difiiculty  in  extracting  the  stone. 

1.  General  Ease  and  Simplicity  of  the  Operation. — There  is  no  doubt  that  the 
Surgeon  will  be  more  skilful  in  that  operation  which  he  has  more  often  per- 
formed :  so  far  as  ease  and  simplicitj'-  are  concerned,  there  is  no  great  difference 
between  them.  In  the  lateral  operation  there  is  very  seldom  any  difficulty  in 
entering  the  bladder,  though  Surgeons  have  sometimes  been  foiled  in  this  ;  but 
Surgeons  of  the  greatest  skill  have  also  had  great  difficulty  in  enteriag  the 
bladder  in  the  median  operation.  The  bladder  tends  to  be  pushed  upwards 
and  backwards  before  the  finger,  especially  in  children,  in  whom  the  prostate  is 
not  developed ;  and,  unless  the  neck  of  the  bladder  be  well  opened,  there 
appears  to  be  great  danger  of  tearing  across  the  membranous  part  of  the 
urethra,  and  of  pushing  forward  the  separated  bladder.  In  children  the  parts 
are  so  very  small  and  undeveloped,  the  space  to  work  is  so  very  narrow,  that 
an  ordinary  finger  can  only  with  great  difficulty  be  got  through  the  neck  of  the 
bladder  unless  this  have  been  freely  incised.  But,  by  doing  this,  we  depart 
entirely  from  the  guiding  principle  laid  down  by  the  advocates  of  the  median 
operation,  viz.,  dilatation  and  not  incision.  So  far  as  facility  of  entering 
the  bladder  is  concerned,  the  two  operations  are  probably  on  a  par  in  the 
adult :  but  in  the  child  the  result  of  recent  experience  would  show  that  the 
difficulties  in  this  respect  are  far  greater  in  the  median  than  in  the  lateral ; 
although  the  latter  operation  even  is  not  exempt  from  difficiLlty  from  this  cause! 

2.  Hemorrhage.— In  this  respect,  the  median  operation  has  decidedly  the 
advantage.  If  the  incision  be  made  in  the  middle  Une,  without  wounding  the 
bulb,  although  there  may  be  tolerably  free  bleeding  at  the  time,  yet  there  is 
no  vessel  that  can  furnish  dangerous  consecutive  haemorrhage  ;  wlulst  in  the 
lateral  operation  there  are  the  dangers  of  arterial  and  of  profuse  venous 
haemorrhage,  the  knife  coming  into  close  relation  with  the  artery  of  the  bulb 
and  others  of  some  size.  If  the  object  were,  therefore,  simply  to  save  blood, 
the  median  is  so  far  better  than  the  lateral.  But,  after  aU,  it  must  in  fairness 
be  said  that  the  danger  of  excessive  haemorrhage  in  the  lateral  operation  is  but 
very  small.  With  care,  it  wiU  rarely  happen  that  the  patient  loses  a  dangerous 
amount  of  blood. 

3.  Wound  of  the  Btdh.—This  may  occur  in  both,  but  is  more  difficult  to 
avoid,  and  indeed  is  very  likely  to  happen,  in  the  median,  as  the  bulb  some- 
times so  overlaps  the  membranous  part  of  the  urethra,  that  it  is  difficult  not 
to  cut  it ;  whilst  in  the  lateral  operation,  by  cutting  low  down,  and  enterioo- 
the  groove  of  the  staff  well  back,  and  from  below  upwards,  this  may  always 
be  avoided.  It  is  true  that  division  of  the  bulb  in  the  mesial  line  seldom  gives 
rise  to  much  haemorrhage  ;  but  cases  have  occurred  to  my  knowledge,  though 
not  in  my  practice,  in  which  patients  have  died  fi-om  this  cause  after  the  perinceal 
section,  the  blood  regurgitating  back  into  the  bladder,  and  filling  that  viscus. 

4.  W ound  of  the  Rectum.— This  gut  is  not  in  much  danger  in  the  lateral 
operation,  unless  it  be  distended.  In  the  median,  on  the  other  hand,  the 
rectum  is  in  considerable  danger.  If  this  operation  be  performed  on  the 'dead 
body,  it  will  be  found  that  the  back  of  the  bistoury  comes  very,  I  may  say 
uncomfortably,  close  to  the  finger  in  the^  rectum  ;  and  if  another  finger  be 
placed  in  the  wound,  they  will  come  into  very  close  apposition  just  anterior  to 
the  prostate.  In  the  old  Marian  operation,  the  rectum  used  to  be  very 
frequently  cut,  air  and  faeces  issuing  from  the  wound. 


572  URINARY  CALCULUS. 

5.  Treatment  of  the  Prodate.^As  to  any  clifference  in  this  respect— i.e.,  dila- 
tation in  the  median,  section  in  the  lateral  operation-I  believe  it  to  be  more 
imaginary  than  real.    I  think  that  it  is  very  nearly  the  same  in  both  opera- 
tions when  properly  performed.    All  are  agreed  that  in  the  lateral  operation 
but  a  limited  incision  should  be  made  in  the  prostate  and  neck  of  the  bladder, 
these  structures  being  merely  notched,  and  the  opening  being  dilated  with  the 
flutter  so  as  to  avoid  wounding  the  capsule  of  the  prostate  and  opening  up  the 
pelvic  fascia.    The  difference  between  an  incision  that  opens  the  capsule  of  the 
prostate,  and  dilating  this  structure  by  the  finger,  is  very  great.    The  great 
object  in  lateral  lithotomy  is  not  to  open  up  the  pelvic  fascia  with  the  knife  ; 
and  it  is  difficult,  if  not  impossible,  to  tear  tliis  with  the  finger.    If  we  take  an 
aponeurosis  out  of  the  body,  it  will  be  found  to  be  very  difficult  to  tear  ;  but 
if  touched  ever  so  lightly  with  the  knife,  it  separates  at  once.    So,  in  the 
median  operation,  the  prostate  may  be  dilated  to  a  considerable  extent  without 
opening  its  capsule.    I  have  used  the  word  "  dilate  ;"  but  dilatation  appears  to 
me  to  be  an  erroneous  term.    I  believe  that  the  prostate  is  not  simply  dilated, 
but  partially  lacerated ;  that  there  is  an  actual  laceration  of  the  substance  of 
the  prostate,  but  not  extending  into  or  tlii-ough  its  capsule.    I  have  often 
examined  the  prostate  in  the  dead  subject,  after  it  has  been  subjected  to  this 
process  of  "  dilatation,"  and  have  always  found  its  substance  more  or  less  torn. 
A  laceration  of  the  substance  of  the  prostate,  however,  is  of  no  consequence, 
and  only  becomes  dangerous  when  it  amounts  to  rupture  of  the  capsule,  when 
it  exposes  the  patient  to  the  fatal  accident  of  extravasation  of  urine  and  dififuse 
inflammation  of  the  pelvic  fascia.    Now,  in  the  lateral  operation,  in  running 
the  knife  down  the  groove  of  the  staff,  the  Surgeon  may  readily,  unless  care  be 
taken  and  veiy  often,  I  believe,  does  actually  and  almost  unavoidably  go 
beyond  the  limits  of  the  prostate,  and  thus  exposes  the  patient  to  aU  these 
dangers    In  the  median  this  cannot  be  done,  if  the  knife  be  not  used  after  the 
urethra  is  opened,  the  prostate  being  dilated  solely  with  the  finger.    So  far  as 
this  point,  then,  is  concerned,  the  median  may -be  regarded  as  safer  than  the 
lateral  operation,  it  being  imposdble  to  open  up  the  pelvic  fascise  with  the  finger 
in  the  median,  whilst  they  may  be  opened  by  the  knife  m  the  lateral. 

In  fact  the  neck  of  the  bladder  and  the  prostatic  portion  of  the  lu-ethra  are 
in  the  median  operation  placed  very  much  in  the  position  of  the  female  urethi-a 
when  that  is  dUated  for  the  extraction  of  a  calculus  ;  being  dilated  to  a  great 
extent  somewhat  lacerated  perhaps,  but  not  torn  through  so  as  to  admit  unne 
into  the  fasciae  of  the  pelvis  ;  and  in  that  I  believe  the  great  and  essential 
superiority  of  the  median  over  the  lateral  operation  to  consist. 

6  MaLulation  of  the  Forceps  and  Extraction  of  the  Stone -In  the  adult,  he 
main  difficulty  of  Hthotomy  does  not  lie  in  entering  the  bladder,  but  m  the 
Completion  of  the  operation,  that  for  which  the  operation  has  been  undertaken 
-Z  removal  of  the  stone.  And  the  difficulty  and  danger  mcrease  m  propor- 
tion to  the  size  of  the  calculus  ;  the  tissues  between  the  neck  of  the  bladder 
and  the  perineal  integuments  must  either  be  widely  cut  or  extensively  torn 
and  bruised  to  allow  of  the  passage  of  a  large  stone.  No  amount  of  .simple 
dnatation  of  which  these  tissues  are  susceptible  can  make  a  passage  through 
therttat  will  aUow  of  the  extraction  of  a  St  2  inches  m  diameter  ; 

uXa  stonl  must  either  be  cut  or  torn  out.    Now  what  space  have  we  m  the 
mSir  operalnfort^^^  f-P^  -d  the  extra^^^^^^^^  of  a 

large  stone?    Here,  I  think,  is  the^weak  pomt  of  the  ^^^'^t^^M^ 
it  the  incision  is  made,  and  all  the  manipulation  is  P^^^-^^' f  "'^t  Le  of 
of  the  narrow  triangle  formed  by  the  rami  of  the  pubic  bo  es    The  base  o 
this  triangle  is  represented  by  a  horizontal  line  corresponding  to  the  ie^el  of 
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the  membranous  portion  of  tlie  urethra,  and  consequently  does  not  occupy  the 
widest  part  of  the  perinseum ;  it  is  formed  by  the  transverse  muscles  of  the 
perinaeum,  and  the  lower  portion  of  the  deep  fascia,  supported  and  filled  up  by 
the  rectiun  and  the  tissues  which  are  attached  to  and  support  the  gut  on  each 
side.  These  parts  form  a  rigid  wall  or  barrier  stretching  across  the  perinseum, 
which  cannot  be  depressed,  and  requires  to  be  divided  laterally  into  the  ischio- 
rectal fossa  before  a  stone  of  any  considerable  magnitude  can  be  removed.  It 
was  in  consequence  of  the  extensive  bruising  and  laceration  of  these  structures, 
and  the  difficulty  experienced  in  bringing  the  stone  through  them,  that  the  old 
Marian  operation  fell  into  disuse. 

In  performing  the  median  operation  there  are  three  points,  or  rather  planes, 
of  obstruction,  between  the  surface  and  the  interior  of  the  bladder.  The  first 
is  occasioned  by  the  transverse  muscles  of  the  perinseum,  and,  perhaps,  also  by 
the  imder  portion  of  the  deep  perinseal  fascia.  In  the  lateral  operation  we  cut 
across  this  plane,  and  lay  open  the  ischio-rectal  fossa,  giving  abundance  of 
room  for  the  manipulation  of  the  forceps  and  the  extraction  of  the  stone,  along 
the  base  of  the  triangle  formed  by  the  rami  of  the  ischiatic  and  pubic  bones. 
But  in  the  median  we  have  to  extract  towards  the  summit  of  this  space,  at  the 
apex  of  a  narrow  triangle,  having  the  transverse  muscles  forming  a  tense  bar 
along  its  base,  and  offering  a  material  obstacle  to  the  introduction  of  the  forceps 
and  the  extraction  of  the  stone. 

The  second  obstacle  lies  in  the  prostate  ;  but,  as  it  is  easily  removable  by 
dilatation,  it  cannot  be  considered  a  serious  one. 

The  third,  the  deepest  and  most  important,  is  situated  at  the  neck  of  the 
bladder.  We  find  here  a  narrow  tense  ring  beyond  the  prostate  ;  and  this  bar 
remains  intact  in  spite  of  the  dilatation  and  laceration  to  which  the  prostate 
has  been  subjected.  On  introducing  the  finger,  we  shall  feel  it  grasped  tightly 
by  this  ring.  This  inner  ring  of  the  neck  of  the  bladder  cannot  be  dilated 
beyond  a  certain  point.  I  have  found,  by  experiments  on  the  dead  subject, 
that  it  cannot  be  expanded  to  a  size  more  than  sufficient  to  extract  a  calculus  of 
one  inch  in  diameter  without  laceration  or  incision.  The  existence  of  this  ring 
is  the  greatest  barrier  to  the  extraction  of  the  stone,  and  its  laceration  or 
ruptirre  is  well  known  as  one  of  the  most  dangerous  and  fatal  accidents  in 
lithotomy.  It  is  in  consequence  of  the  obstacle  offered  by  this,  that  the  median 
operation  is  not  available  for  the  extraction  of  large  calculi.  A  calcidus,  for 
instance,  two  inches  in  diameter,  cannot  be  extracted  by  the  median  operation 
without  the  employment  of  great  violence.  But,  though  much  force  is  usually 
required  in  order  to  extract  a  calculus  of  even  moderate  size  through  this  tense 
ring  at  the  neck  of  the  bladder,  it  is  an  tmdeniable  fact  that  serious  conse- 
quences seldom  follow  the  violence  so  used,  and  that  a  degree  of  force,  which 
would  be  fatal  in  lateral  lithotomy,  may  be  employed  without  danger  in  the 
extraction  of  a  calculus  by  the  median  operation.  In  this  respect  the  extraction 
of  a  calculus  by  the  median  operation  resembles  the  removal  of  one  through 
the  dilated  urethra  of  the  female  ;  the  great  point  in  favour  of  the  median 
over  the  lateral  procedure,  and  the  cause  of  comparative  safety,  being  that  the 
pelvic  fasciae  are  not  incised,  nor  otherwise  opened.  But,  it  may  be  said,  what 
is  [easier,  when  the  finger  is  in  the  bladder,  than  to  push  a  probe-pointed 
bistoury  along  it,  and  cut  downwards  and  outwards  through  these  structures 
into  the  ischio-rectal  fossa,  if  the  stone  be  large,  and  thus  get  plenty  of  space  1 
Nothing  could  be  easier  or  more  simple  ;  but  what  would  be  the  consequence  1 
We  at  once  reduce  the  median  to  the  conditions  of  the  lateral  operation.  A 
free  incision  in  the  neck  of  the  bladder  and  prostate  increases  the  tendency  to 
haemorrhage,  opens  up  the  fascia,  and  exposes  the  patient,  in  fact,  to  all  the 
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dangers  of  an  ill-contrived  lateral  operation,  destroying  at  once  and  altogether 
the  principle  of  tlie  median  operation— viz.,  dilatation,  and  not  incision;  and 
if  we  do  not  gain  space  hy  incision,  hut  attempt  to  extract  a  moderately 
large  stone  T)y  dilatation  of  the  parts,  we  shall  certainly  not  succeed,  hut  our 
dilatation  will  end  in  a  laceration,  not  only  of  the  suhstance  of  the  prostate, 
wliich  is  safe,  hut  of  the  neck  and  perhaps  the  hase  of  the  hladder,  which  will 
be  fatal.  Urinary  fistula  was  common  after  the  old  Marian  operation.  It 
remains  to  he  seen  whether  it  will  be  so  after  the  modern  median. 

In  conclusion,  then,  it  appears  to  me  that  the  median  operation,  when  per- 
formed in  suitable  cases,  has  the  advantages  over  the  lateral  of  being  attended 
by  less  risk  of  arterial  heemorrhage,  and  with  less  danger  of  injiuy  to  the 
pelvic  fasciiB  :  but,  that  ia  consequence  of  the  very  small  size  of  the  opening 
that  can  be  made  in  the  bladder  by  it,  jyrovided  these  advantages  are  maintained, 
it  is  only  applicable  to  stones  of  at  most  a  medium  size,  and  that  it  cannot  in 
all  cases  be  substituted  for  lateral  lithotomy,  as  the  general  operation  for  stone, 
where  lithotrity  is  not  admissible. 

Indications  for  the  Median  Operation.— The  median  operation  may  with  pro- 
priety be  performed  in  the  following  classes  of  cases.   1.  In  cases  where  foreign 
bodies,  such  as  pieces  of  bougie,  of  tobacco-pipe,  &c.,  are  lodged  in  the  bladder, 
the  median  is  preferable,  the  body  being  small,  elongated,  and  easily  extracted. 
2.  It  may  be  employed  to  remove  stones  not  exceeding  one  inch  in  their 
smallest  diameter.    But  then,  it  may  be  said,  calculi  of  this  size  can  generally 
be  safely  subjected  to  Lithotrity.    That  is  true  ;  but,  in  certain  of  these  cases, 
lithotrity  is  not  admissible  ;  so  that  the  median  operation  is  indicated  in  cases 
of  small  calculi  in  which  lithotrity  cannot  be  practised  in  consequence  of 
irritability  of  the  bladder,  or  of  the  patient  being  too  weak  to  bear  repeated 
sittings.    If  a  smaU  calculus  be  lodged  just  behind  the  prostate,  in  a  pouch 
which  occasionally  forms  at  a  lower  fundus  of  the  bladder,  we  may  come  down 
on  it  at  once  by  the  median  incision.    3.  When  there  are  numerous  small  cal- 
culi, lithotrity  is  not  desirable,  and  then  the  median  operation  appears  to  be 
preferable.  4.  In  cases  in  wHch  Hthotrity  has  been  performed,  and  the  patient 
is  unable  to  expel  the  fragments,  we  may  perfoiin  the  median  operation,  and 
readily  extract  the  detritus  by  the  scoop,  as  it  lies  behind  the  prostate.    5.  In 
the  case  also  of  calcuU  which  are  too  large  to  be  successfuUy  subjected  to  litho- 
trity, but  which,  if  removed  by  the  lateral  operation,  are  attended  by  a  frightful 
rate  of  mortality,  it  seems  to  me  that  the  median  operation  might  possibly  be 
advantageously  combined  with  Uthotrity.    The  stone  having  been  broken  up 
at  one  sitting,  the  fragments  might  at  once  be  extracted  through  a  limited 
incision  in  the  mesial  line  of  the  perineum.    6.  In  cases  in  which  the  patient 
is  so  anemic  that  the  loss  of  an  additional  ounce  or  two  of  blood  might  tui-n 
the  scale  against  him,  median  is  preferable  to  lateral  Uthotomy.  For,  although 
it  is  by  no  means  almost  a  bloodless  operation,  as  is  supposed  by  some,  yet 
there  is  less  hsemorrhage  during  the  performance,  or  rather,  perhaps,  less 
continuous  oozing  after  its  completion,  than  in  the  lateral,  and  there  is  cer- 
tainly not  the  danger  of  the  profuse  bleeding  that  is  sometunes  seen  m  that 
operation    Where  we  have  to  do  with  a  stone  of  large  size,  the  median  is  not, 
in  my  opinion,  safe  ;  such  an  amount  of  traction  must  be  used  as  wiU  infal- 
libly bruise  and  lacerate  the  neck  and  base  of  the  bladder,  and  expose  the 
patient  to  infiltration  of  urine  and  deep  pelvic  inflammation-to  all  the 
dangers,  in  fact,  of  the  old  Marian  operation;  dangers  which  were  so  great  tnat 
more  than  half  the  patients  subjected  to  it  perished,  and  which  caused  it  to  be 
abandoned  for  the  lateral.  • 
I  have  said  nothing  special  about  the  performance  of  the  median  operation  m 
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children.  Under  the  age  of  puberty,  lateral  lithotomy  is  a  very  successful 
operation  ;  certainly  the  most  successful  of  all  the  great  operations  in  surgery. 
The  median  can  scarcely  prove  to  be  superior  to  it  in  this  respect ;  and  imless 
it  can  be  shown  to  possess  decided  advantages  over  the  lateral  in  ease  of  exe- 
cution— and  in  this  particular  respect,  in  my  opinion,  it  falls  far  short  of  the 
lateral — it  does  not  appear  to  me  to  be  desirable  to  abandon  an  operation  of 
proved  safety  for  one  that  is  still  on  its  trial. 

Bilateral  Lithotomy. — The  bilateral  operation  iutroduced  by  Dupuytren  is 
a  modification  of  the  old 
median.  In  it  a  curved 
transverse  incision  is 
made  across  the  peri- 
neeumhalfaninchabove 
the  anus,  towards  which 
its  concavity  looks,  the 
horns  of  the  incision 
extending  to  two-tliirds 
of  the  distance  between 
the  anus  and  the  tuber 
ischii  on  each  side 
(Fig.  539).  The  dissec- 
tion is  carefully  carried 
down  to  the  central 
poiut  of  the  perinseum,  and  the  membranous  portion  of  the  urethra  is  opened  on 


Fig.  539.- 


-Line  of  Incision  in  Bilateral  Lithotomy 
(Dupuytren). 


Fig.  541.— Bilateral  Section 
of  Prostate. 


Fig.  540.— Dupuytren's  Lithotome  CachiS,  Opened. 

a  grooved  median  staff  previously  introduced  ;  along  this  the  double  lithotome 
cache  (Fig.  540)  is  passed  with  its  concavity  turned  upwards.  The  Surgeon 
having  weU  assured  himself  that  the  instrument  ' 
is  fairly  in.  the  bladder,  turns  it  so  that  its  con- 
cavity looks  down  towards  the  rectum  ;  the  spi'iug 
in  the  handle  is  then  pressed,  and  the  blades 
expanded  to  a  proper  distance  previously  regu- 
lated, and  both  lateral  lobes  of  the  prostate 
divided  to  a  corresponding  extent  downwards  and  outwards  in  withdrawing 
the  instrument  (Fig.  541).  The  extraction  of  the  stone  is  then  effected  in  the 
usual  way.  This  operation  appears  to  me  not  to  have  received  the  attention 
from  Surgeons  in  this  country  that  it  deserves.  By  being  careful  not  to  open  the 
intestine  and  to  introduce  the  lithotome  into  the  membranous  portion  of  the 
canal,  the  arteries  of  the  bulb  are  not  endangered,  and  indeed  the  transverse 
and  superficial  arteries  of  the  perinseum  are  also  above  and  beyond  the  Hne 
of  incision.  The  prostate  is  divided  equaUy  on  both  sides  in  its  greatest 
diameter ;  if  the  expansion  of  the  lithotome  be  carefully  guarded,  there  is 
no  danger  of  going  beyond  the  limits  of  that  organ  or  of  wounding  the  internal 
pudic  arteries  (Fig.  542)  ;  and  the  interior  of  the  bladder  is  reached  by  the  most 
direct  and  the  readiest  passage.  In  withdrawing  the  lithotome,  the  handle  must 
be  well  depressed,  and  great  care  must  be  taken  that  the  instrument  be  kept 
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securely  in  the  mesial  line,  so  tliat  the  Bection  is  not  made  more  freely  in 

one  side  than  the  other.  •     ,  •• 

The  operation  has  not  been  performed  with  sufficient  frequency  m  this 

country  for  any  reliable  statistics  as  to  the 
results.  But  Eve  of  Nashville  has  done 
it  in  78  cases  of  all  ages,  with  a  mortality 
of  only  8. 

Medio-Bilateral  Operation. — Civiale 
has  recommended  a  combination  of  the 
median  and  the  bilateral  operations  of 
lithotomy,  by  which  the  chief  objections 
to  both  are  got  rid  of.   This  operation  is 
best  suited  for  the  extraction  of  large 
stones  from  the  bladder ;  for  those  calculi, 
in  fact,  which  cannot  be  removed  by  the 
ordinary  median  operation  without  too 
Fig.  542.-Lme  of  Incision  in  the  Prostate  great  an  amount  of  force,  and  consequent 
in  Bilateral  Lithotomy,  showing  its  rela-  ■i™,,;,;^^  or  laceration  of  the  parts.     It  is 
tion  to  the  Bulb  and  the  internal  Pudic    oruibmg  ui  J.av.  r 

Artery.  easy  of  execution,  seems  hkely  to  be  at- 

tended by  Httle  risk  of  hjemorrhage,  of  urinary  extravasation,  or  of  pelvic  inflam- 
mation, and  opens  the  bladder  at  the  part  which  is  nearest  the  permseal  suiiace 
The  operation  maybe  performed  in  the  foHowing  manner.  The  patient 
having  been  tied  up,  and  a  deeply  grooved  rectangular  stf  passed  into  he 
bladder,  the  urethra  is  opened  at  the  membranous  part  with  the  edge  oi  the 
knife  turned  upwards,  as  described  in  the  median  operation  (p.  569);  the  double 
lithotome  is  then  slid  along  the  staff  into  the  bladder,  its  concavity  turned 
downwards,  the  blades  expanded  to  but  a  limited  extent,  and  the  prostate  and 
the  soft  structures  between  it  and  the  surface  incised  as  it  is  wlthdra^vn.  It 
the  stone  be  not  very  large,  the  incision  may  be  confined  to  one  side  only  and 
made  with  a  probe-pointed  bistoury.  It  will  be  foimd  that  sufficient  space  i 
obtained  by  the  perpendicular  incision  in  the  skin  ;  whilst  the  hmited  internal 
transverse  cut  iLoves  that  tension  and  resistance  of  the  ^^.^f^^  f^^^^' 
which  in  the  ordinary  median  operation  interfere  seriously  ^^^^  ^^^^  "^3- 
lation  of  the  forceps  and  the  extraction  of  the  stone  ;  and,  by  th  dm  ion  of 
both  sides  of  the  prostate  to  a  limited  extent,  abundance  of  ^^^^  7^^; 

Many  other  modifications  of  the  median  and  the  bilateral  oP-^ti^ns  W 
been  pLtised  by  varying  the  dixecdon  ^^^^^^^^^^ 
the  internal  one  on  one  or  both  sides  ot  the  prostate,  or      n  o 

'™LTors"Blo  OP.a.Tlo».-Altl,o„gh  *e  medi.™  .nd  lateral 
opSluL  L  Leon.,  are  peAap,  the  safest  for  «— ^^^.^^ » 
lall  or  moderate  d.e,  yet  there  can  le  no  doubt  «^»' f  ^ 

703  Norwich  cases,  that  form  the  basis  of  Crosse  s  tables  and  ind^^^^^ 
chief  infomiation  on  these  points,  529  were  under  1  omice  in  jm^  ^  ,  ^  ^ 
weighed  from  1  to  2  ounces  ;  35  from  2  to  3  ;  11  from  3  to  4 
and  only  4  were  above  this  size.    Hence,  if      confoie  *h^^^^^  ..^dily  admit 
those  instances  in  which  the  calculus  is  above  such  a  size  as    1  J 
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of  extraction  through  the  perinseum,  we  sliall  seldom  have  occasion  to  perform 
it ;  yet  instances  occasionally  occur  in  wliich  no  other  metliod  of  extracting  the 
calculus  presents  itself.  Thus,  by  this  method,  Uytterhoeven  succeeded  in  ex- 
tracting a  calculus,  of  which  he  has  kindly  given  me  a  cast,  wliich  measured  16^ 
inches  in  one  circumference,  and  12^  in  the  other.  It  was  perfectly  moulded 
to  the  shape  of  the  inside  of  the  bladder,  and  clearly  could  not  have  been  re- 
moved by  any  incisions  through  the  perinceum,  as  the  outlet  would  have  been 
insufficient  for  its  extraction.    The  patient  survived  the  operation  eight  days. 

But  not  only  may  the  high  operation  be  requii-ed  on  accotmt  of  the  size  of 
the  calculus  ;  it  may  be  rendered  necessary  by  other  conditions,  such  as  the 
existence  of  so  much  rigidity  about  the  hips  in  consequence  of  rheumatic 
disease,  as  would  prevent  the  proper  exposure  of  the  perineum  ;  or  by  that 
region  being  the  seat  of  disease  which  would  interfere  with  any  operation  being 
practised  through  it ;  or  the  pelvic  outlets  may  be  so  contracted  by  rickets  as 
to  prevent  the  possibility  of  the  extraction  of  a  stone  through  them  by  any  of 
the  perinseal  operations. 

Operation.— The  high  operation  consists  in  making  an  incision  through  the 
abdominal  wall,  above  the  pubes,  and  opening  the  anterior  part  of  the  bfadder 
underneath  the  reflection  of  the  peritoneum  that  passes  upwards  from  its 
superior  fundus. 

In  performing  this  operation,  it  is  necessary  that  means  should  be  taken  to 
raise  up  the  fundus  of  the  bladder,  so  that  it  may  project  above  the  pubes,  and 
thus  admit  of  being  safely  opened.  With  this  view  various  contrivances  have  been 
invented,  such  as  catheters  containing  sliding  stylets,  which  can  be  pushed  through 
the  bladder  when  that  viscus  is  exposed.  These  instruments,  though  ingenious, 
are  not  necessary  ;  for  the  end  of  an  ordinary  catheter  introduced  through  the 
urethra,  and  made  to  project  above  the  pubes,  will  serve  as  a  sufficient  guide. 

The  bladder  having  been  slowly  but  fully  injected  with  tepid  water,  so  that 
it  may  rise  above  the  pubes,  an  incision,  about  three  inches  in  length,  is  to  be 
carried  from  the  pubes  directly  upwards  in  the  mesial  line.  The  pyramidales 
are  then  to  be  cut  across  near  their  origin,  the  linea  alba  exposed,  cautiously 
opened  near  the  pubes,  and  divided  upwards  some  little  way.  The  peritoneum 
must  next  be  pushed  back,  and  the  dissection  carefully  carried  through  the 
areolar  tissue  above  the  bone,  until  the  instrument  previously  introduced  can 
be  felt  through  the  bladder,  when,  if  it  contain  a  sliding  and  pointed  stylet,  tliis 
may  be  pushed  through  the  coats  of  the  bladder  ;  if  not,  an  incision  must  be 
made  down  upon  it,  and  the  aperture  in  the  organ  enlarged  downwards  towards 
the  neck  of  the  bladder  by  means  of  a  probe-pointed  bistoury,  so  as  to  admit 
the  fingers.    The  forceps  must  then  be  introduced,  and  the  calculus  extracted. 

After  the  operation,  there  will  always  be  risk  of  the  occurrence  of  urinary 
infiltration  into  the  areolar  tissue  around  the  margins  of  the  wound.  In  order 
to  prevent  this,  the  older  Surgeons  kept  the  bladder  empty  by  making  incisions 
through  the  perineeum  into  the  membranous  portion  of  the  urethra  or  neck  of 
the  bladder,  thus  complicating  seriously  the  operation  ;  but  this  accident  may 
best  be  prevented  by  introducing  a  gum  elastic  catheter  into  the  ui-ethra,  and 
leaving  it  there  for  a  few  days  until  consolidation  has  taken  place  and  the 
wound  shows  a  disposition  to  close,  pressure  being  at  the  same  time  kept  up  on 
the  lips  of  the  incision. 

Another  cause  of  danger  in  this  operation,  is  wounding  the  peritoneum 
which  may  occiir  in  consequence  of  the  contracted  state  of  the  bladder  causing 
it  to  lie  low  in  the  pelvis,  and  thus  preventing  the  proper  introduction  of  in- 
struments to  carry  it  up  above  the  pubes. 

Humphrj-,  of  Cambridge,  has  collected  104  cases  in  which  this  operation 
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has  been  performed ;  of  these  31  proved  fatal,  chiefly  from  V^f'^'^f^^^}^^^^^ 
inliltration-themortaHty  amounted  conscciuently  to  1  m  5  and  fe°u1.ei^^^^^^^ 
one  of  the  greatest  modern  advocates  of  this  operation,  lost  1  patient  m  3  The 

froperl  ion  was  performed  in  cases  in  which  the  lateral  method  was  not 
applicahk  ^^^^^  of  the  size  of  the  stone,  we  cannot  with  justice  compare 

the  two  procediues  in  regard  to  the  mortaUty  attending  them. 

LITHOTRITY. 

The  operation  of  Lithotrity,  hj  w\doh  the  stone  is  crushed     tlie  bladder 
and  the  pulverised  fi-agments  are  expelled  or  extracted  through  the  urethra  is 
of  modern,  and  indeed  of  very  recent  invention;  for,  notwithstanding  that 
various  rude  and  incomplete  attempts  may  at  different  times  have  been  made 
with  this  view,  it  was  not  until  about  the  year  1818  or  1820  that  the  subject 
began  to  attract  serious  attention  :  and  to  the  French  Surgeons  ib  undoubtedly 
due  the  great  merit  of  having  not  only  introduced  but  perfected  this  operation. 
About  this  time  Civiale,  followed  by  Amussat,  Leroy,  and  others,  began  con- 
structing instruments,  wMch,  though  ^^^f  .i^P^rf^'^^/f  7^  "^^'^  ^ 
break  down  a  calculus  in  the  bladder.    This  was  publicly  done  by  Civiale  m 
1822    From  tHs  period  the  system  made  rapid  progress  ;  and  the  successive 
improvements  made  by  the  Surgeons  whose  names  have  just  been  ^enUoned 
Zther  with  the  ingenious  mechanical  adaptations  introduced  by  Weiss 
nfurtdoup,  CosteUo,:ndChamere,  enabled  Surgeons  to  attack  the  stone  w^th 
certaintv  and  effect.    It  is  principaUy  due  to  the  labours  of  Cmale  in  France 
a  Id  of  Bro'ue  and  Weiss  i^  this  country,  that  the  system  has  been  brought  to 
its  pr  sent  state  of  perfection ;  whilst  the  practice  of  lithotrity  has.been  largely 
adopted  and  ^^^^^         the  Profession  by  Fergusson,  Coulson  Thompson  and 
m^ny  other  Surgeons.    For  the  safe  and  proper  perfonnance  of  thrs  opera  ion 
r  sCeon  mi t  not  only  be  acciuainted  with  the  general  principles  on  which 
?is  XtaSn,  but  he  must  be  thoroughly  conversant  with  the  more  minute 
letart  the  construction  and  the  meoiipulation  of  the  -"^^ -P^Sue 
as  well  as  with  the  state  of  every  part  of  the  urmary  organs.    It  is  impossible 
Sr  Iny  S^geon  who  wishes  to  practise  lithotrity  successfuUy,  to  devote  too 
much  time  and  attention  to  these  points  of  detail. 

INSTRUMENTS-The  instruments  required  for  Hthotrity  are  the  followmg. 
An  oXary  sound  with  a  short  beak  is  required  to  examine  the  condition  of 
thfbladdS  The  steel  sound  should  be  hoUow,  so  that  the  bladder  may,  if 
neces^ary  L  injected  through  it  after  or  during  soundhig,  without  tlie  neces- 
X  of  ch-g-g  the  instrument  (Fig.  515).  This  wiU  be  found  of  much  ser^ace 
in  the  later  stages  of  the  operation  for  detecting  small  fragments. 

A  sSo.,with  ri^gs,  and  having  a  large  piston  rod,  so  that  it  ma 

wotk  eSy  bWcI  be  at  hand,  and  admit  of  adaptation  to  the  ^^oUow  sound^ 
The  Suf^on  should  also  be  provided  with  silver  catheters  of  three  difterent 
iJi"  one  .^th  large  lateral  eyes,  another  with  a  large  eye  m  the  convexi^ 
lands  •  0^1^^        °  ^        concavity  near  the  pomt  (Fig.  555)  ;  aU 

r    V^felal  giSloTgl  fitted  to  the  interior,  instead  of  a  stylet,  to 
havmg  ^^J^'f^^^         556).    These  should  also  fit  to  the  syringe, 
clear  out  the  Iragments  i^x  ig.  ^^^j-  uthnh-ife  as  represented 

The  instrument  for  breaking  the  stone  consists  of  a  hthotnte,  as jep 
iue  mstrum  similar  mstrument  woikecl  Dj  a 

in  the  annexed  cuts  (ligs.  o^6,  o4»,  otoj  ,  m,,st  be  made  of 

rack  and  pinion  is  employed  by  Fergusson.  /be  btho     e^^^*       ^^^^^1,  , 
well-tem/ered  steel ;  and  should  always  be  tested  by  ^^mg  ^^^^^  ^ 
piece  of  sandstone  grit,  of  about  the  size  of  a  walnut.    It  suo 
a  size  as  the  urethra  will  readily  admit ;  it  must  have  the  male  blade  well 
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rated,  and  the  female  or  under  blade  open  at  the  beak,  witli  an  oval  apertui'e, 
tlu'ough  which  the  detritus  of  the  cruslied  stone  is  forced,  and  thus  any  en- 
tanglement of  it  between  the  blades  is  prevented  (Fig.  543). 
The  object  of  this  ojien-bladed  lithotrite  is  to  break  the  larger  and  harder 


Fig.  544. 


l>'ig.  540. 


Fig.  543.— Weiss's  Thumb  screw  Lithotrite  for  breaking  the  Stone. 

Stones  into  fragments  ;  but  it  is  not  ecxually  efficient  with  smaller  calculi  and 
fi"agments. 

The  lithotrite  should  be  cut  oirt  of  a  bar  of  solid  steel,  and  not,  as  is  the  case 
^\•ith  some  instruments,  made  of  a  plate  of  this  metal,  turned  up  at  the  edges  ; 
as  such  an  one  possesses  too  little 
strength  to  be  used  with  safety  on 
large  and  hard  calculi.  Those  cut 
out  of  a  bar  of  metal  have  an  ex- 
ternal blade,  having  a  grooved 
shape,  as  in  Fig.  547.  In  this,  the 
male  or  internal  branch,  cut  to 
fit  accurately  (Fig.  546),  slides 
smoothly,  the  whole  instrument 
possessing  an  amoimt  of  strength 
and  power  that  no  calculus  can 
resist.  The  bent -up  instrument 
is  composed  of  an  outer  tube  of 
metal,  as  represented  in  its  trans- 
verse section  (Fig.  545),  in  which 
the  internal  blade  fits  less  accurately  (Fig.  544),  and  which  possesses  less  strength, 
especially  at  the  elbow,  than  the  lithotrite  cut  out  of  the  solid.  The  scoop 
may,  however,  be  so  constructed  without  danger. 

Civiale's  lithotrite,  such  as  is  represented  ia  Fig.  548,  has  a  most  ingenious 


Fig.  545. 


Fig.  647, 


Fig.  548. — Civiale's  Lithotrite  for  crushing  Fragments, 
double  action,  enabling  the  Surgeon  to  work  it  either  by  the  hand  or  by  a 
screw.    In  this  instrument,  there  is  no  fenestrum  in  the  female  blade.    It  is  of 
two  kinds.    In  one,  the  male  blade  is  much  narrower  than  the  female  ;  in  the 


Fig.  549. — Weiss  and  Thompson's  Improved  Lithotrite. 
other,  it  is  nearly  as  broad.    The  first  kind  is  useful  in  crushing  through 
moderate-sized  stones  ;  the  second  kind,  with  the  broad  male  blade,  is  used  in 
completely  crushing  up  and  removing  the  detritus  of  small  calculi,  and  the  larger 
fragments  into  which  a  stone  has  been  broken  by  the  open-bladed  lithotrite. 
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Weiss  and  Thompson's  litliotrite  (Fig.  549)  somewliat  resembles  Civiale's  in 
its  action,  but  is  more  handy.  It  is  made  with  a  fenestrated  female  blade  for 
breaking  the  stone,  and  has  a  scoop  for  crushing  fragments. 

Preparation  of  the  Patient. — Before  proceeding  to  the  operation  of 
lithotrity,  it  is  necessary  that  the  patient's  constitution  should  be  carefully 
attended  to  ;  the  bowels  should  be  freely  opened,  and  the  condition  of  the 
digestive  organs  regulated,  and  more  especially  that  all  local  irritability 
about  the  luinary  organs  should  be  subdued  by  ordinary  medical  treatment. 
This  is  even  of  much  greater  importance  in  lithotrity  than  in  lithotomy.  In 
lithotrity,  we  must  always  expect  that  any  existing  initation  or  inflammation 
of  the  bladder  will  be  increased  by  the  necessary  introduction  of  instruments, 
and  by  the  presence  of  sharp  fragments  of  calculus  in  the  bladder,  and  their 
passage  along  the  urethra  ;  but  in  lithotomy  all  source  of  irritation  is  at  once 
removed  by  the  extraction  of  the  stone.  The  condition  of  the  urinary  organs 
must  be  very  carefully  examined  :  and,  if  these  be  diseased,  it  will  probably  be 
requisite  to  abandon  the  operation. 

In  a  subsequent  part  of  this  Chapter,  when  we  come  to  the  comparison  of 
lithotomy  and  Lithotrity,  we  shall  examine  the  conditions  which  either  indicate 
or  negative  the  performance  of  the  latter  operation.  At  present,  we  will 
suppose  a  case  in  which  the  Surgeon  may  have  recourse  to  lithotrity  with 
every  prospect  of  readily  and  permanently  freeing  the  patient  of  his  calculus  ; 
one  in  which  the  calculus  is  of  moderate  size,  single,  and  not  too  hard  ;  the 
urinary  organs  healthy,  and  not  over  sensitive  ;  and  the  patient  an  adult,  but 
not  too  aged.  In  performing  the  operation  iu  such  a  case,  but  little  preparatory 
treatment  is  required  ;  tliough  it  is  well  to  keep  the  patient  quiet  for  a  few 
days,  and  to  regulate  his  bowels  before  anything  is  done.  Should  the  patient's 
health  not  be  in  a  satisfactory  state,  or  should  his  urinary  organs  be  irritable,  he 
must  be  treated  on  ordinary  medical  principles  until  his  health  be  sufficiently 
restored  for  the  Surgeon  safely  to  undertake  an  operation.  Should  the  patient 
be  nervous  about  the  use  of  instruments,  or  should  the  urethra  be  irritable,  a 
large  sound  may  be  passed  every  second  day,  so  as  to  accustom  the  patient  and 
the  parts  to  the  use  and  contact  of  instruments. 

Use  of  Anesthetics. — Much  difference  of  opinion  exists  as  to  the  advisa- 
bility of  employing  chloroform  in  lithotrity.  It  has  been  objected  to  its  use 
that  the  sensations  of  the  patient  are  a  useful  guide  to  the  Surgeon  ia  his 
manipulations  ;  and  that,  if  these  be  anniliilated  by  anaesthetics,  injury  may  be 
done  by  the  Lithotrite  nipping  or  otherwise  bruising  the  mucous  membrane. 
But  this  objection  is  not  tenable.  It  is  the  sensations  of  the  Surgeon,  and  not 
those  of  the  patient,  that  constitute  a  valuable  guide  ;  although  in  the  majority 
of  cases  lithotrity,  when  properly  performed,  is  almost  a  painless  procedm-e. 
Yet  cases  not  unfrequently  occur  in  which  the  patient  can  vdth  difficulty 
support  the  necessary  manipulations,  and  in  which,  either  from  nervousness  or 
from  irritability  of  the  bladder,  he  ejects  his  urine  on  the  introduction  of  the 
lithotrite,  or  even  does  not  allow  his  bladder  to  be  duly  distended  by  injection. 
In  such  cases  chloroform  is  of  inestimable  service  ;  and  many  patients  when 
anffisthetised  can  be  safely  subjected  to  lithotrity,  who  could  not  suffer  the 
operation  under  other  circumstances. 

Operation.— The  operation  of  lithotrity  may  be  di^dded  into  tliree  stages  : 
1.  The  Introduction  of  the  Instrument.  2.  The  Search  for  and  Seizure  of  the 
Stone.    3.  The  Crushing  of  the  Stone. 

1.  Introduction  of  the  Lithotrite.— Lifhotvity  may  most  conveniently  be 
performed  with  the  patient  lying  on  his  back  either  upon  a  hard  mattress,  or 
on  a  couch  or  table.    If  the"  patient  be  very  stout,  or  the  prostate  enlarged. 
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the  pelvis  may  be  raised  by  a  hard  pillow,  so  as  to  allow  the  stone  to  roll  up 
on  the  posterior  surface  of  the  bladder.    The  Siu'geon,  standing  on  the  right 
side  of  the  patient,  carefully  introduces  the  hollow  sound,  or  catheter,  and 
draws  off  the  urine  ;  he  then  slowly,  and  very  cautiously,  injects  the  bladder, 
by  means  of  the  brass  syringe,  with  from  four  to  six  ounces  of  tepid  water.  The 
use  of  drawing  off  the  m-ine  is  to  mtike  sure  of  the  bladder  holding  the  proper 
quantity  of  fluid  when  it  is  afterwards  injected  ;  and  the  object  in  injecting  it, 
is  to  distend  it  -with  fluid  to  such  an  extent  as  to  prevent  the  mucous  membrane 
from  being  seized  in  the  grasp  of  the  lithotrite,  or  injured  by  the  splintering  of 
the  stone.    The  instrument  is  then  withdrawn,  after  the  situation  of  the  stone 
has  been  detected  by  it,  and  the  Hthotrite  is  introduced.    Should  the  patient 
be  able  to  hold  enough  urine  to  protect  his  bladder  from  the  action  of  the 
Hthotrite  or  the  fragments,  the  injection  may  be  cHspensed  with,  and  the 
Uthotrite  may  at  once  be  used.    As  this  is  straight,  with  a  sharp  elbow  near 
the  beak,  some  little  skiU  is  required  in  passing  it.    In  doing  this  the  Surgeon 
must  keep  his  eye  upon  the  short  ciu-ved  beak  of  the  instrument,  the  direction 
and  position  of  which  must  be  constantly  observed  or  rather  judged  of ;  and 
especial  care  must  be  taken,  in  carrying  it  imder  the  pubes,  not  to  injure  the 
urethra  by  pushing  the  beak  of  the  Hthotrite  forwards  too  suddenly,  instead  of 
winding  it,  as  it  were,  vmder  the  arch  of  that  bone.    The  instrument  should 
first  be  introduced  nearly  parallel  to 
the  abdomen,  the  penis  being  held 
between  the  left  fore  and  middle 
fingers,  and  drawn  over  it.    As  the 
lithoti-ite  passes  down,  it  must  be 
gradually  raised  to  the  perpendi- 
cular position  J  and  as   its  curve 
passes  under  the  pubes,  the  handle 
should  be  depressed  between  the 
thighs  (Fig.  550),    The  direction  of 
the  curve  is  the  thing  to  bear  in 
mind ;   and  the    position   of  the 
handle  must  be  varied  in  accordance 
with  the  course  which  this  takes. 
The  lithotrite  should  be  well  greased 
with  oKve-oil,  so  that  the  branch 
and    screw  may  work  smootlily. 
Lard  or  ointment  should  not  be  used  for  this  purpose,  as  it  is  apt  to  clog,  and 
to  entangle  gritty  bits  of  calculus. 

2.  Seizure  of  the  Stone. — The  next  point  is  to  seize  the  stone,  which  will 
generally  be  found  in  the  situation  where  its  presence  was  detected  during  the 
sounding  of  the  bladder.  If  large,  the  stone  will  probably  Ue  low,  near  the 
neck  of  the  bladder  ;  if  small,  it  is  most  frequently  met  with  at  the  right  side, 
or  at  the  inferior  fundus.  Should  it  be  situated  in  a  sacculus  or  depression  in 
this  region,  it  may  most  readily  be  seized  by  introducing  a  finger  into  the 
rectum,  and  raising  up  the  lower  part  of  the  bladder ;  or,  better  still,  by 
raising  the  pelvis  on  a  hard  pillow,  and  so  causing  the  stone  to  roll  up  on 
the  posterior  surface.  Brodie  strongly  advises  that  the  Uthotrite  should 
never  be  used  as  a  sound  to  ascertain  the  position  of  the  stone  ;  if  this  be  done, 
the  patient  suffers  pain,  the  bladder  is  irritated,  the  urine  is  expelled,  and  the 
stone  not  readily  seized.  In  seizing  the  calculus,  a  good  deal  of  tact  is  required. 
There  are  two  ways  of  seizing  the  stone,  Brodie  recommends  that  it 
should  be  done  by  pushing  the  female  blade  of  the  lithotrite  against  the 


Fig.  550.— Introduction  of  the  Lithotrite. 
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inferior  fvmdus  of  the  bladder,  pressiiTg  gently  down  with  it  so  as  to  make  a 
conical  depression  in  this  situation,  and  then  inclining  the  Leak  towards  the 
stone,  drawing  hack  the  male  blade  with  the  thumb  (Fig.  551) ;  with  a  slight 
shake  or  jerk  the  Surgeon  then  tries  to  get  the  calculus  between  the  blade.s,  at 
the  same  time  that  the  male  branch  is  being  pushed  forwards  to  seize  it.  Li 
this  manasuvre  the  female  blade  shoidd  be  moved  as  little  as  possible,  but  the 


Fig.  551. — Seizure  of  tlie  Stone. 

stone  must  be  seized  by  pressing  the  thumb  upon  the  half-circle  of  steel  fixed 
on  the  male  branch.    In  this  way  the  stone  may  often  be  seized  at  the  first 
attempt,  but  in  other  cases  it  is  not  grasped  until  after  several  efforts  have 
been  made  to  fix  it ;  the  calculus,  especiaUy  if  round,  slipping  away  from 
between  the  blades  of  the  instrument,  and  being  merely  scraped  by  them. 
Civiale  adopted  another  procedure.    In  passing  the  lithotrite,  he  felt  where 
the  stone  lay  ;  he  then  very  gently  turned  the  beak  of  the  instrament  towards 
the  opposite  side  of  the  bladder,  opened  the  blades,  and  then,  turning  them  over 
towards  the  stone,  seized  it  between  the  open  blades.    In  these  manoeuvres,  aU 
roucrh  handling  must  be  most  carefully  avoided,  and  the  instrument  should  be 
turned  about  as  Uttle  as  possible.    It  is  far  safer  to  desist  in  the  operation,  if 
there  be  any  difi&culty  in  seizing  the  stone,  than  to  persevere  m  repeated  and 
fruitless  attempts,  by  which  the  bladder  may  be  severely  injured  and  inflamed. 
Rather  than  do  this,  the  patient  should  be  aUowed  to  get  up  and  move  about 
for  a  few  minutes,  when  the  position  of  the  stone  may  be  so  far  altered  that  it 
will  admit  of  being  seized. 


Fig.  552.— Position  of  Lithotrite  in  crusliiug  tlie  Stone. 
3.  Brealmig  the  Stone.— When  the  stone  has  been  seized,  it  is  gently  raised 
in  the  grasp  of  the  lithotrite,  so  as  to  be  placed  about  the  middle  of  the 
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bladder,  and  it  is  then  crushed.  This  important  step  of  the  operation,  like  all 
the  others,  requires  to  he  deliberately  and  carefully  done  (Fig.  552).  If  Civiale's 
improved  lithotrite  be  used,  the  stone,  if  small,  may  often  readUy  be  crashed 
by  the  pressure  of  the  hand  alone  mthout  the  action  of  the  screw  (Fig.  553). 
If  the  ordinary  lithotrite  be  employed,  the  breaking  shoiild  not  be  effected  by 


Fig.  553. — Position  of  Hand  in  using  Civiale's  Lithotrite. 

suddenly  and  forcibly  screwing  up  the  instrument,  but  the  screw  should  be 
gradually  worked  by  a  series  of  short  and  sharp  turns,  so  as  to  constitute 
almost  percussive  movements  (Fig.  554).  In  this  way  the  calculus  is  generally 
made  to  crumble  down,  rather  than  to  fly  asunder  ;  and,  as  it  yields,  the  screw 


Pig.  554. — Position  of  Hands  in  using  ordinary  Lithotrite. 


must  be  worked  tightly  home.  The  blades  of  the  instrument  may  then  be 
opened  again,  a  fragment  of  the  broken  calculus  seized  and  crashed  in  the 
same  way  as  before  ;  and  thus  the  disLutegration  of  the  stone  is  in  a  great 
measure  effected  and  sometimes  completed  at  one  sitting.  It  is  of  the  greatest 
moment,  however,  that  too  much  time  be  not  consumed  at  one  sitting. 
Nothing  is  more  dangerous  than  the  long-continued  contact  of  instruments 
with  the  interior  of  the  bladder  ;  in  this  way  great  irritability,  or  an  atonic 
condition  of  this  organ,  terminating  in  low  cystitis  and  pysemia,  is  apt  to  be 
produced,  and  death  may  thus  result.  The  shorter  the  sittings,  the  more  likely 
will  the  case  do  well.  The  first  sitting  shotild  not  exceed  ten  minutes,  and  the 
siibsequent  ones  five.  In  the  repetition  of  the  sittings,  the  Surgeon  must  be 
guided  by  the  effect  produced  on  the  stone  and  on  the  bladder.  The  calculus 
may  be  entirely  destroyed  in  one  sitting,  but  most  commonly  from  tliree  to 
five  or  six  are  required  ;  these  should,  if  possible,  be  conducted  at  intervals  of 
three  or  four  days,  though  this  must  depend  upon  the  amount  of  irritation 
induced  by  them. 

At  the  fij-st  sitting,  it  is  sufficient  to  break  up  the  stone ;  the  fragments  being 
left  to  be  dealt  with  subsequently.  This  sitting  is  by  far  the  most  important 
of  all ;  it  should  not  occupy  more  than  about  ten  minutes.  After  the  stone 
has  been  broken  up,  the  patient  should  be  made  to  lie  in  bed  on  his  back  for 
about  twenty-four  hours,  be  kept  warm,  and  be  plentifully  supplied  with 
diluents.  He  shoiild  pass  water  in  an  lu-inal,  and  not  be  allowed  to  stand  up  or 
to  lean  forward,  lest  the  fragments  fall  against  or  become  fixed  on  the  neck  of 
the  bladder,  where  they  may  produce  great  irritation  and  distress.  Much  of  the 
success  of  lithotrity  will  depend  upon  the  gentleness  with  which  the  proceed- 
ings are  conducted  during  the  first  sitting,  and  the  care  with  which  the  patient 
is  managed  for  a  day  or  two  subsequently. 
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Before  withdrawing  the  lithotrite,  the  Surgeon  must  he  careful  to  see,  hy  the 
scale  on  the  handle,  that  the  male  blade  is  well  home.  If  this  he  not  the  case, 
and  the  instrument  he  enlarged  by  any  fragments  or  detritus  being  entangled 
between  the  blades,  laceration  of  the  neck  of  the  bladder  or  urethra  might 
occur  in  attempting  to  withdraw  it. 

After  the  stone  has  been  broken,  little  detritus  will  usually  escape  during 
the  first  twenty-four  hours  ;  but  after  this  it  is  expelled,  in  some  cases  in  con- 
siderable quantity,  each  time  the  urine  is  passed.  In  others,  it  does  not  escape 
so  readUy ;  and  then  the  Surgeon  requires  to  introduce  Civiale's  instrimient 
(Fig.  548),  by  which  he  can  seize  the  smaller  fragments,  crush  them,  and, 
screwing  the  instrument  home,  extract  the  beak  fiLUed  with  detritus.  In  using 
this  instrument,  however,  care  must  be  taken  not  to  get  hold  of  too  large  a 
fragment ;  for  in  breaking  this  up,  whether  by  the  hand  or  screw,  the  beak  may 
be  clogged  with  the  detritus  in  such  a  way  that  it  does  not  readily  close,  and 
then  there  might  be  considerable  difficulty  in  withdrawing  it.  Should  this 
accident  occur,  the  scoop  may  be  emptied  by  passing  its  beak  back  into  the 
bladder,  tapping  sharply  upon  the  instnmient,  and  moving  the  male  branch  to 
and  fro.  In  crushing  fragments  behind  the  prostate,  Civiale  turned  the  concave 
part  of  the  beak  downwards,  and  seized  the  fragment  in  this  position.  In 
doing  this,  however,  great  care  must  be  taken  not  to  nip  the  mucous  membrane 
of  the  bladder. 

There  is  a  difference  in  the  practice  of  Surgeons  with  respect  to  washing  out 

the  bladder.    Thompson  very  usually  does  not  do  so  ;  other  Surgeons  wash 

out  the  bladder  after  each  sitting,  except  the  first,  with  tepid  water.   The  most 

convenient  instrument  for  this  purpose  is  a  full-sized  silver  catheter,  nearly 

straight,  and  having  a  large  eye  in  its  concavity 

(Fig.  555).    This  acts  as  a  scoop,  and  will 

bring  away  large  quantities  of  fragments  that 

will  not  readily  escape  through  the  catheter 

with  lateral  eyes,  or  that  has  an  opening  at  its 

Fig.  555.— Large  Silver  Catheter  with   convexity.  For  bringing  away  the  finer  de- 
Eye  in  Concavity.  ^^.^^^^^  ^-^^^  ^^^^  ^^^^^^  ^  ^^^1^^^ 

rent  catheter  is  useful.  In  using  the  latter  instrument,  the  point  of  which  should 
be  directed  towards  the  inferior  fundus,  a  considerable  quantity  of  water  may 
sometimes  with  advantage  be  pmnped  through  the  bladder  by  adapting  a  flute- 
valve  syringe  or  elastic  bottle  to  it. 

Clover  has  invented  a  most  ingenious  and  simple  instrument  (Fig.  556),  for 
washing  out  the  bladder.  It  is  especially  useful  in  the  latter  stages  of  the  opera- 
tion, and  more  particularly  in  clearing  the  organ  of  the  last  fragment. 

The  interval  between  the  sittings  wiU  vary  according  to  the  effect  produced. 
If  all  go  well,  the  second  sitting  may  usually  take  place  about  five  or  six  days 
after  the  fixst,  and  they  may  then  be  repeated  at  intervals  of  from  three  to  four 
days ;  each  sitting  shoiild  be  short— not  exceeding  five  to  eight  minutes.  When 
the  Surgeon  believes  that  the  bladder  has  been  emptied  of  all  fragments  and 
detritus,  a  fnal  exploration  must  be  made.  This  last  act  of  the  operation  is 
necessarily  one  of  the  greatest  importance,  as  on  the  precision  with  which  it  is 
conducted  depends  in  a  great  degree  the  future  immimity  of  the  patient  from 
a  recurrence  of  the  disease  ;  any  fragment,  however  minute,  that  is  left  behind 
necessarily  constituting  the  nucleus  of  a  further  calculus. 

The  exploration  is  best  conducted  by  means  of  a  small  lithotrite,  the 
bladder  containing  but  a  moderate  quantity  of  urine.  The  whole  of  the  m- 
terioT,  but  especiaUy  the  part  behind  the  prostate,  should  he  carefiilly 
explored  ;  and  if  any  fragment  be  found  it  must  be  crushed,  and  the  detritus 


AFTER-TEEATMENT  OF  LITHOTRITY. 


585 


extracted.  Civiale  employed  the  "  trilobe,"  allowing  the  urine  slowly  to  trickle 
out  through  the  shaft  of  the  insti-iiment,  at  the  time  when  he  drew  and 
closed  the  blades  over  the  floor  of  the  bladder,  by  pusliing  the  tiibular  shank 
over  them.  As  a  mea- 
sure of  additional  safety, 
the  exploration  should 
be  repeated  after  the 
lapse  of  a  week  or  two, 
and  the  bladder  be  well 
washed  out  after  each 
procedure. 

During  the  whole  of 
the  treatment,  it  is  ne- 
cessary to  adopt  means 
to  allayirritation.  Witb 
this  view  the  patient 
should  be  kept  in  bed, 
or  on  a  couch ;  a  mode- 
rate diet  only  should  be 
allowed,  plenty  of  de- 
mulcent drinks  given, 
such  as  barley-water, 
soda-water,  or  milk  ; 
and  opiates  or  henbane, 
if  necessary,  should  be 
administered. 

The  amount  of  irri- 
tation of  the  bladder 
developed  after  litho- 
trity  will  vary  greatly 
in  different  cases.  In 
some,  where  the  stone, 
when  unbroken,  has 
excited  mnch  pain  and 
irritability  of  the  organ, 
the  sufferings  are  at  once 
lessened  by  its  being  broken  up.  It  is  difficult  to  account  for  this,  except  on  the 
supposition  that  the  fragments,  being  spread  over  a  wider  surface  than  the 
unbroken  calculus,  press  less  directly  on  any  one  part,  and  so  produce  less  local 
irritation.  More  frequently,  however,  the  crushed  stone  produces  much  greater 
irritation  than  the  imbroken  one.  In  this  respect,  however,  much  will  depend 
upon  the  care  that  is  taken  after  the  operation.  If  the  patient  be  kept  lying  on 
liis  back,  if  diluents  be  freely  given,  and  opiate  and  belladonna  rectal  injections 
used,  the  irritation  from  this  source  will  be  materially  lessened.  But  if  the 
patient  be  allowed  to  walk  about,  and  to  pass  urine  standing  up  or  leaning  for- 
wards, some  of  the  fragments  may  be  driven  into  the  neck  of  the  bladder,  or 
even  the  deeper  part  of  the  urethi-a,  producing  there  the  most  intense  and 
painful  strangury.  When  this  imfortunate  accident  occurs,  the  patient  will 
pass  luine  every  half-hour  or  oftener,  squeezing  out  a  few  drops,  writhing,  and 
perhaps  screaming  with  the  agony  he  suffers,  as  the  vesical  neck  contracts  on 
the  rugged  fragments ;  hLs  pulse  will  become  quick,  his  skin  hot  and  perspiring, 
his  tongue  dry,  the  urine  scanty,  high-coloured,  and  perhaps  more  irritating  ; 
and,  unless  reUef  be  speedily  given,  nervous  exhaustion  will  set  in,  and  death 


-Clover's  Lithotritic  Injection-Apparattis.  1.  Elastic 
Stylet  for  Llthotrity  Catheter.  2,  3,  4,  5.  Lithotrity  Catheters 
■with  large  eyes  at  end  or  in  different  sides,  to  be  used  with  or 
without  the  Injection  Apparatus. 


586 


URINARY  CALCULUS. 


ensue.  In  such  unfavourable  circumstances  no  tune  is  to  be  lost.  The  patient 
should  be  anassthetisecl,  the  bladder  injected  with  weak  belladonna  solution,  the 
lithotrity-scoop  introduced,  the  fragments  broken  up  as  completely  as  possible, 
and  detritus  taken  away  or  washed  out.  No  other  means  than  this,  or  litho- 
tomy, will  save  the  patient ;  and  nothing  is  more  remarkable  than  to  witness 
the  immense  relief  that  the  patient  derives  when  the  large  angular  fragments 
are  broken  up  into  detritus. 

Accidents  in  Lithotrity. — In  considering  the  accidents  in  Hthotrity,  I  put 
out  of  consideration  those  that  may  ai-ise  from  the  Surgeon  acting  carelessly, 
or  with  imijroper  force,  and  thus  occasioning  laceration  of  the  urethra,  or  injuiy 
to  the  coats  of  the  bladder  ;  so  also  accidents  occurring  fi-om  the  bending  or 
breaking  of  the  instruments  will  scarcely  happen,  if  these  have  been  properly 
tested  on  a  piece  of  sandstone  grit  before  being  emj)loyed  in  the  bladder. 

Impaction  of  Angular  Fragments  of  Stone  in  the  Urethra. — This  is  a  most 
dangerous  and  painful  accident,  and  not  only  occasions  great  local  irritation, 
ending  perhaps  in  cystitis  or  abscess,  but  may  give  rise  to  severe  rigors  and 
nervous  prostration.  It  most  commonly  arises  either  from  the  Surgeon 
attempting  to  do  too  much  at  the  first  sitting,  or  from  the  patient  moving  about 
too  much,  or  straining  to  pass  urine  after  the  stone  has  been  broken.  The  frag- 
ments are  especially  apt  to  lodge  in  the  prostatic  urethra,  or  about  the  bulb, 
and  there  give  rise  to  a  very  great  degree  of  irritation,  and  even  of  fatal  mis- 
chief, producing  great  constitutional  disturbance  of  an  irritative  and  asthenic 
type.  When  the  pieces  are  impacted  low  down  in  the  urethra,  it  is  absolutely 
necessary  to  remove  them  from  the  canal  as  speedily  as  possible,  lest  the  consti- 
tutional distiu-bance  occasioned  by  them  prove  fatal  to  the  patient.  This  may 
be  done  in  various  ways.  Most  frequently,  they  may  be  pushed  back  into  the 
bladder  by  passing  a  large  catheter  carefully  down  to  them.  The  most  con- 
venient instrument  for  this  purpose  is  one  that  is  open-ended,  so  that  the 
fragment  may  be  received  in  the  aperture  at  the  end  of  the  instrument,  and 
so  pushed  on  before  it.  Through  such  a  catheter  as  this  a  stream  of  water  may 


Fig.  557. — Uretliral  Litliotrite. 


be  injected,  and  the  fragment  thus  forced  back.  Should  these  manceuvres  fail,  it 
has  been  proposed  to  crush  the  fragments  in  the  urethra  with  a  small  Hthotrite 
Fig.  557)  ;  but  this  plan  is  somewhat  hazardous,  as  it  is  very  difficult  to  avoid 
pinching  up  the  mucous  membrane  of  the  canal  with  the  bits  of  stone.  The 
safest  practice  seems  to  be,  either  to  extract  them  through  the  urethral  orifice,  or 


Fig.  568.— Uretlii-al  Forceps. 


to  cut  them  out  through  the  perinasum.  Extraction  tlu-oiTgh  the  urethral  orifice 
may  be  effected  by  the  forceps  (Fig.  558),  or  by  Civiale's  instrimient  (Fig.  163). 
Should  this  means  fail,  or  should  the  fragment  be  very  deeply  seated,  as  in 
the  membranous  portion  of  the  uretlu-a,  and  the  local  and  constitutional  irri- 
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tation  produced  by  it  be  so  great  as  to  tlireaten  abscess  or  a  fatal  termination,  the 
better  plan  would  be  to  make  an  incision  dii-ectly  down  upon  it,  and  to  remove  it 
through  the  perineemn  by  a  median  operation  of  lithotomy.  If  such  an  operation 
as  tills  be  requii'ed,  the  Sui-geon  might  possibly  feel  disposed  to  extend  the  mcision 
a  Uttle,  and  empty  the  bladder  of  any  remaining  detritus  by  means  ot  a  scoop. 

The  Chronic  Enlargement  of  the  Prostate  of  old  people  complicates  seriously 
the  operation  of  lithotiity,  not  only  in  rendering  the  introduction  of  instru- 
ments more  difficult,  but  in  offering  an  obstacle  to  the  expulsion  of  the  frag- 
ments. Enlarged  prostate  cannot,  however,  be  considered  to  be  by  any  means 
an  insuperable  bar  to  Hthotrity  ;  as,  after  the  stone  has  been  crushed,  the 
bladder  may  be  emptied  by  means  of  the  scoop,  by  Clover's  apparatus,  or  by 
Sir  P.  Crampton's  device,  which  consists  in  exhausting  the  air  from  a  properly 
constracted  bottle,  fitted  with  a  stop-cock,  and  then  attaching  this  to  a  catheter 
previously  introduced,  and  opening  the  stop-cock,  when  the  pressure  of  the 
atmosphere  drives  the  contents  of  the  bladder,  urine  and  grit,  into  the  exhausted 
bottle.  As  a  general  rule,  it  is  not  desirable  to  turn  the  blades  of  the  lithotrite 
downwards,  lest  the  floor  of  the  bladder  be  injured.  But  in  some  cases  in 
which  a  small  stone  is  lodged,  or  fragments  have  faUen  into  a  pouch  behind 
the  prostate,  or  in  which  the  prostate  is  enlarged  so  as  to  form  a  bar  which 
rises  above  the  floor  of  the  bladder,  it  will  be  impossible  to  seize  the  calculus  or 
the  fragment,  unless  this  manoeuvre  be  adopted.  In  doing  this,  risk  of  iujury 
wall  be  materially  lessened,  if  not  altogether  removed,  by  somewhat  depressing 
the  handle  of  the  lithotrite,  and  thus  preventing  all  downward  pressure  of  the 
blades,  which  are  gently  opened  and  closed  over  the  base  of  the  bladder. 

Dangers  in  Lithotritt. — The  principal  dangers  in  Hthotrity  arise  from  the 
state  "of  the  bladder  and  kidneys.  They  consist  in  the  induction  of  Cystitis  of 
a  low  form,  Atony  of  the  Bladder,  or  Eenal  Irritation,  or  in  the  occurrence  of 
PyEemia,  with  much  constitutional  disturbance  of  a  low  type. 

Cystitis  may  occur  in  consequence  of  the  increased  irritation  to  which  the 
bladder  is  subjected.  It  sometimes  occurs  during  the  earlier  period  of  the 
operation,  in  consequence  of  the  irritation  of  the  bladder  by  large  and  angular 
fragments,  and  subsides  at  once  when  these  are  crushed  up  and  pulverised. 
Should  it  continue,  it  speedily  assumes  a  low  form,  and  is  apt  to  prove  fatal  by 
the  induction  of  typhoid  symptoms  ;  even  if  it  do  not  do  so,  its  continuance  is 
an  insuperable  obstacle  to  the  further  crushing  of  the  stone  ;  and  in  cases  of 
this  kind  the  best  course  that  could  be  pursued  will  be,  after  getting  the  patient 
into  as  favourable  a  state  as  possible,  to  remove  the  fragments  by  Hthotomy, 

Atoni/  of  the  Bladder  is  one  of  the  most  dangerous  conditions  that  can  occur 
in  Hthotrity.  This  state  of  things  happens  usuaUy  in  old  people,  in  whom  the 
urinary  organs  may  appear  to  be  in  a  pecuHarly  quiet  and  favourable  condition 
before  the  operation,  the  patient  being  able  to  hold  his  urine  for  six  or  eight 
hours,  and  to  bear  the  injection  of  ten  or  twelve  ounces  of  fluid.  In  these 
circumstances,  the  Surgeon  should  be  upon  his  guard  ;  for  the  danger  of  this 
condition  is,  that  the  bladder  does  not  possess  sufficient  contractile  power  to 
expel  the  fragments.  These  consequently  accumulate  iii  the  lower  fimdus,  and 
irritate  the  mucous  membrane,  and  thus  the  foimdation  may  be  laid  for  fatal 
cystitis,  which  in  these  cases  always  assumes  a  typhoid  type. 

The  atony  of  the  bladder  appears  to  arise  partly  from  that  natural  want  of 
expulsive  power,  which  is  not  unfrequent  in  old  people,  and  partly  from  a  Idnd 
of  paralysis  of  the  organ,  induced  by  the  contact  of  the  instruments,  especially 
after  long  sittings,  and  by  the  pressure  of  the  fragments,  by  wluch  the  bladder 
is,  as  it  were,  overpowered.  Such  patients  usually  die  with  severe  constitu- 
tional depression,  and  with  pysemic  symptoms. 
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Wlien  atony  of  the  bladder  1ms  come  on,  it  is  essential  that  the  Surgeon 
should  rid  the  patient  of  the  fragments  which  he  is  unable  to  expel  This  may 
sometimes  be  done  by  means  of  the  scoop,  assisted  by  washing  out  the  bladder 
through  the  large-eyed  catheter  ;  but  the  safer  plan  would  probably  be,  to  get 
the  patient  into  as  good  a  condition  as  possible,  and  then  cut  him.  This  I  once 
did  in  an  interesting  case  under  my  care  at  the  Hospital ;  the  patient,  an  old 
man,  had  been  lithotrised  by  a  Surgeon  out  of  doors  a  few  weeks  before  admis- 
sion, but  no  fragments  had  passed  ;  on  sounding  him,  I  found  a  moderate-sized 
calculus,  with  what  ajDpeared  to  be  a  large  mass  of  soft  concretion,  of  the  nature 
of  wliich  I  was  not  aware  until  after  its  removal ;  the  patient  having  concealed 
the  fact  of  his  having  been  lithotrised.  On  cutting  him  in  the  usual  way,  I 
removed  a  lithic  acid  calculus  about  as  large  as  a  pigeon's  egg,  and  a  handful  of 
fragments  of  another  calculus  of  the  same  composition,  which  had  been  crusted 
over  and  matted  together  by  phosphatic  deposit.  The  patient  made  a  very 
good  recovery.  In  such  cases  I  should,  in  future,  perform  the  median  opera- 
tion, and  clear  out  the  bladder  with  a  scoop. 

Irritation  of  the  Kidneys,  giving  rise  to  suppression  of  urine,  occasionally 
occurs.  In  such  cases,  cupping  the  loins,  and  the  warm  hip-bath,  would  be  the 
proper  ti'eatment  to  pursue. 

Constitutional  Disturbance. — Very  considerable  constitutional  disturbance 
occasionally  follows  lithotrity.  The  patient  is  seized  with  severe  and  long- 
continued  rigors,  followed  by  profuse  sweating,  lasting  for  many  hours.  These 
serious  symptoms  are  most  apt  to  come  on  after  the  first  sitting,  and  aie  ana- 
logous to  those  nervous  phenomena  that  are  apt  to  follow  upon  the  introduction 
of  instruments  in  strictures,  &c.  They  may  pass  off,  leaving  merely  a  tempo- 
rary debrLity ;  or  a  typhoid  state  may  set  in  ;  the  pulse  becoming  quick,  feeble, 
and  intermitting,  the  skin  hot  and  dry,  and  the  tongue  brown.  This  condition 
is  apt  to  prove  fatal,  either  directly,  or  by  intercurrent  visceral  mischief ;  it 
appears  to  arise  in  many  cases  from  causes  independent  of  the  operation,  or 
that  are  called  into  activity  by  the  shock  and  slight  constitutional  disturbance 
induced  by  it.  This  is  more  especially  apt  to  happen  when  there  is  latent  dis- 
ease of  the  kidneys.  Indeed,  there  is  no  condition  of  system  that  is  more 
directly  antagonistic  to  the  success  of  lithotrity  than  chronic  diseases  of  the 
kidneys,  as  indicated  by  the  presence  of  much  albmnen  in  the  urine.  When 
this  occurs  to  any  considerable  extent,  with  or  without  casts  of  tubes  and  blood, 
the  increased  irritation  induced  by  the  operation  wiU  almost  to  a  certainty 
prove  fatal.  In  other  instances,  again,  the  fatal  resrdt  is  more  directly  depen- 
dent on  the  irritation  induced  by  the  operation  leading  to  the  formation  of 
abscess  in  the  neighbourhood  of  the  prostate,  or  around  the  neck  of  the  bladder  ; 
and  in  other  instances,  again,  on  the  supervention  of  unhealthy  suppuration  in 
some  of  the  sacculi  that  are  occasionally  met  with  in  this  organ.  From  what- 
ever cause  arising,  this  condition  is  usually  eventually  fatal  by  the  supervention 
of  pyaemia,  and  is  undoubtedly  often  predisposed  to  by  the  previous  existence 
of  chronic  renal  disease. 

The  Treatment  of  this  state  of  things  should  consist  in  the  free  adminis- 
tration of  stimulants— brandy,  ammonia,  and  ether— followed  by  a  fuU  dose  of 
opiate,  and  abundant  warm  diluents.  Especial  care  must  be  taken  not  to  repeat 
the  sitting  for  at  least  a  week  or  ten  days  after  the  rigors  have  passed  off. 

COMPARISON  BETWEEN  LITHOTOMY  AND  LITHOTRITY. 
Lithotomy  and  lithotrity  differ  so  entirely  from  one  another  in  principle  and 
detail,  that  it  is  useless  to  attempt  to  establish  a  comparison  between  the 
different  steps  of  these  two  operations.    It  is,  however,  a  question  of  the  very 
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fii-st  importance  and  interest  to  ascertain  by  which  operation  a  patient  can  most 
safely  have  a  calculus  removed  from  his  bladder.  In  determining  this  point, 
it  is  not  only  necessary  to  make  a  comparison  between  the  general  results  of 
cases  that  have  been  subjected  to  the  two  procedures,  but  more  especially  to 
ascertain  those  circumstaiaces  that  influence  the  result  of  each  operation  in  par- 
ticular cases — to  determine,  in  fact,  in  what  cases  lithotomy,  and  in  what  litho- 
trity,  holds  out  the  best  prospect  to  the  patient.  It  is,  I  think,  in  the  highest 
degree  impractical  to  enter  into  a  discussion  as  to  which  should  be  the  general 
method  of  treatment  in  cases  of  stone.  Both  operations  have  been  reduced  to 
great  simplicity  and  certainty  ;  but  neither  should  be  exclusively  practised. 
It  is  imdoubtedly  the  duty  of  the  Surgeon  to  make  himself  familiar  with  the 
practice  of  both,  and  to  adopt  that  one  which  promises  best  in  the  particular 
instance  with  which  he  has  to  do.  In  all  cases  in  which  it  is  practicable,  and  in 
all  cases  even  in  which  the  chances  of  the  two  operations  are  evenly  balanced, 
lithotrity  should  as  a  matter  of  htmianity  be  preferred  to  Lithotomy.  Probably 
about  four-fifths  of  all  cases  of  stone  occurring  in  the  adult  are  proper  for  litho- 
trity, and  the  proportion  would  be  much  greater  if  the  patients  applied  earlier 
for  relief,  or  if,  instead  of  being  subjected  to  medical  treatment,  they  were  at 
once  put  imder  proper  Surgical  care,  and  the  stone  detected. 

Statistics. — The  statistics  that  are  before  the  profession  do  not  represent  the 
true  state  of  the  question,  so  far  as  a  general  comparison  between  the  opera- 
tions is  concerned.  For  it  must  be  borne  in  mind  that  those  cases  that  are 
lithotrised  have  invariably  been  picked  ;  whilst  lithotomy  has  been  performed 
on  almost  all  patients  as  they  have  presented  themselves.  For  lithotrity  to  be 
successfiilly  done,  it  is  necessary  that  the  stone  be  of  moderate  size,  single,  not 
too  hard,  and  that  the  urinary  organs  be  in  a  healthy  state  and  free  fr'om  frrita- 
tion  :  and  this  is  the  state  in  which  most  of  the  cases  have  been,  in  which 
crushing  has  been  done.  In  Kthotomy  cases,  on  the  other  hand,  the  Surgeon 
has  had  to  contend  with  all  the  difficulties  of  large  or  multiple  calculi,  diseased 
bladders,  and  bad  constitutions.  Hence,  in  comparing  the  statistics  of  the 
results  of  lithotrity  with  those  of  lithotomy,  we  compare  the  statistics  of  the 
results  of  operations  performed  under  the  most  favourable  cfrcumstances  on  a 
series  of  selected  cases,  with  those  of  cases  taken  indiscriminately  and  often 
presenting  most  unfavourable  conditions. 

Another  cause  of  uncertainty  with  regard  to  the  statistics  of  lithotrity  is, 
that  those  we  possess  are  chiefly  from  a  professed  lithotritist,  Civiale,  the 
accuracy  of  which  has  been  denied  in  a  very  decided  and  emphatic  manner 
by  many  of  the  leading  Surgeons  iu  Paris,  who  have  inqufred  fully  into  the 
matter ;  and  the  conclusions  from  which  must  necessarily  be  received  with 
much  hesitation  in  this  country,  where  it  is  difficult  to  arrive  at  the  real  truth 
of  the  statements  advanced  on  either  side. 

If  we  compare  Civiale's  statistics  of  lithotrity  with  those  of  lithotomy,  as 
practised  by  the  most  skilful  Surgeons,  Cheselden,  Listen,  and  the  Norwich 
operators,  we  should  at  once  decide  in  favour  of  the  crushing  method  ;  for 
Civiale  states  that  out  of  591  operations  he  had  but  14  deaths,  or  1  in  42-2  ; 
whilst,  as  we  have  seen,  the  most  skilful  lithotomists  in  this  coimtry,  where 
the  results  of  the  cutting  operation  have  been  far  more  successful  than  else- 
where, can  only  boast  of  such  a  rate  of  mortality  as  1  in  7"9,  or  at  most  in  10. 
But  though  the  success  is  thus  stated  by  Civiale  to  have  been  great  in  his  own 
cases,  the  accuracy  of  this  statement  has  been  denied  by  other  French  Surgeons, 
and  it  is  certainly  very  different  fr-om  what  has  occurred  elsewhere.  Tims  of 
162  cases  operated  upon  by  lithotrity  by  various  Surgeons  in  Paris,  Civiale 
states  that  death  resulted  in  38,  and  a  cure  in  100  instances  ;  the  results  of  the 


590 


URINARY  CALCULUS. 


remaining  cases  being  unknown,  or  the  cures  incomplete.    In  this  countiy 
it  is  impossible  to  say,  even  approximately,  what  the  average  mortality  alter 
nthotrity  has  been ;  but  I  beUeve  there  is  a  very  general  feeUng  that,  iji 
many  of  the  London  hospitals  in  wMch  it  has  been  performed,  lithotrity  has 
not  been  a  very  successful  operation.    The  same  remark  appears  to  liold  good 
with  reo-ard  to  the  Parisian  hospitals  ;  Malgaigne  estunates  the  mortality  from 
lithotrity  in  these  institutions  at  1  in  4,  while  he  calciilates  that  of  private 
cases  as  1  in  8.    Tliis  difference  between  the  results  of  this  operation  in 
hospital  and  private  practice  can  easily  be  accounted  for  by  the  difference  in. 
the  constitutions  of  the  patients,  and  by  their  applying  for  relief  in  private 
in  a  less  advanced  form  of  the  disease  than  in  hospital  practice.    We  find  that 
the  same  holds  good  with  regard  to  the  restdts  of  lithotomy.    Thus,  Coulson 
states  that  Dudley  lost  only  1  in  36  of  the  private  patients  that  he  cut  ; 
Mettauer,  1  in  36| ;  Martrneau,  1  in  42  ;  and  Mott  1  in  50.    These  results  are 
fully  as  favourable  as  Civiale's  statistics  of  lithotrity,  and  show  the  influence 
that  the  constitution  of  the  patient,  and  a  j)roper  selection  of  cases,  may  exercise 
upon  the  results  of  the  cutting  operation.    The  only  statistics  of  lithotrity  that 
we  at  present  possess  are  those  given  by  Brodie,  Fergusson, "  Keith,  and 
Thompson  as  the  resrdt  of  their  practice.    Brodie's  cases  were  almost  entirely 
private  ones ;  and  many  occurred  early,  before  the  art  was  perfected.  He  states 
that,  out  of  115  cases  of  lithotrity— not  aU,  however,  on  different  individuals, 
the  operation  having  been  repeated  more  than  once  on  several  of  the  patients 
—he  lost  9.    Of  these,  death  was  directly  attributable  to  the  operation  in  5  in- 
stances ;  and  in  the  remaining  4,  it  was  dependent  on  organic  disease,  brought 
into  activity  by  the  shock  of  the  operation.   Fergusson  lost  12  out  of  109  cases, 
and  Keith  7  out  of  129.   Thompson's  statistics  show  a  more  favourable  return. 
This  skilful  lithotritist  informs  me  that  of  84  consecutive  cases  of  lithotrity 
he  only  lost  4.    This  success  is  very  great,  for  the  mean  age  of  the  patients 
was  62|  years — 21  were  above  70,  and  2  above  80. 

Lithotrity,  as  has  already  been  stated,  cannot  be  applied  to  all  cases  of 
stone  ;  but,  in  many  that  are  unsuited  to  this  operation,  lithotomy  may  he 
done  with  success.  In  some  cases,  however,  no  operation  can  he  practised,  in 
consequence  of  serious  disease  of  the  genitals,  bladder,  or  kidneys,  or  of  some 
visceral  mischief  that  would  necessarily  interfere  with  the  performance  of  any 
capital  operation.  The  necessity  of  selecting  cases  of  Uthotrity  is  well  instanced 
by  a  statement  that  Civiale  has  given  with  reference  to  this  point.  This 
dexterous  lithotritist  considered  that,  of  838  calciilous  patients  that  applied  to 
him  during  a  series  of  twenty  years,  only  548  were  fit  cases  for  htliotrity,  and 
290,  or  more  than  one-thii'd,  were  not  operated  on  by  this  method  ;  of  the 
last  332  cases  included  in  tHs  list,  241  were  Hthotrised,  1  in  3-6  bemg  con- 
sidered unfit  for  that  operation.  Of  the  91  cases  not  crushed,  28  were  cut,  and 
in  8  others  lithotrity  and  lithotomy  were  combined.  Of  these  36  cases  sub- 
jected to  lithotomy,  Civiale  lost  18,  or  exactly  one-half.  These  figures  show 
that  lithotrity  cannot  be  considered  the  only  operation  for  stone  ;  but  must, 
even  in  the  hands  of  the  most  dexterous  and  successful  practitioners,  be  m 
many  instances  replaced  by  the  cutting  operation. 

Selection  of  Operation  :  Lithotomy  oh  LiTHOTEiTT.-lhe  circumstances 
that  .must  chiefly  determine  the  Surgeon  in  the  selection  of  the  particular 
operation  to  be  performed  are-1.  The  Age  of  the  Patient ;  2,  the  Size  and 
Character  of  the  Stone  ;  and  3,  the  Conditions  of  the  Urmary  Organs. 

1.  ^^e.— The  age  of  a  patient  is  an  important  element.  As  a  general  ruic, 
it  may  be  stated  that  at  the  middle  and  advanced  periods  of  Ide  litnotiity  is 
most  successful ;  while,  in  eaily  ages  lithotomy  is  the  preferable  operation. 
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In  chikben  under  the  age  of  iniberty,  tlie  genito-urinaiy  organs  are  unde- 
veloped ;  the  urethi-a  is  small,  and  tlie  bladder  narrow.  These  conditions 
not  only  necessitate  the  emplojonent  of  instruments  specially  constructed  of 
reduced  size,  and  render  great  care  in  their  manipulation  requisite,  but  the 
naiTOAvness  of  the  lU'ethra  is  especially  apt  to  render  the  expulsion  of  the 
fi-agments  of  the  crushed  stone  extremely  difficult,  and  to  favour  their  im- 
paction. If,  in  addition  to  this,  we  bear  in  mind  the  great  sensitiveness  of  the 
bladder  in  yoimg  children,  and  their  restlessness  imder  the  repeated  sittings 
which  may  be  necessary,  it  can  easily  be  understood  that  lithotrity  is  neither 
an  easy  nor  a  safe  operation  ia  them ;  unless  the  calculus  be  so  small — ^not 
lai^er  than  a  cherry-stone — that  it  can  be  crushed  and  brought  away  at  one 
sitting.  Lithotomy,  on  the  other  hand,  is  so  successful  an  operation  in  cliildi-en, 
that  the  Surgeon  would  gain  nothing  by  substituting  lithotrity  for  it.  Thus, 
of  35  childi-en  under  10,  operated  on  by  Cheselden,  only  1  died  ;  and  of  58 
children  cut  for  stone  at  St.  Thomas's,  but  1  case  proved  fatal ;  and  the  average 
mortality  of  lithotomy  cases  in  children  is  not  more  than  about  1  in  14. 
Guersant,  at  the  Children's  Hospital  in  Paris,  had  performed  lithotrity  in  boys 
18  times  ;  three  of  the  patients  required  to  be  afterwards  subjected  to  litho- 
tomy ;  and  of  the  remainder  there  were  10  cures  and  5  deaths — a  lamentable 
mortality  in  operations  for  stone  in  children.  Hence  lithotomy,  being  much 
safer  and  far  speedier,  should  be  preferred  to  lithotrity  in  all  patients  under 
ten,  and  in  most  under  twenty  years  of  age. 

At  very  advanced  periods  of  life,  the  irritable  state  of  the  urinary  organs, 
the  tendency  to  the  supervention  of  low  cystitis,  and  the  enlarged  state  of 
the  prostate,  are  often  such  as  to  prevent  the  performance  of  lithotrity  with 
any  prospect  of  success.  At  the  same  time,  the  success  of  lithotrity  in  old 
age  has  been  very  great  in  the  hands  of  some  Surgeons.  Thus  Segalas  states  that^ 
of  14  octogenarians  whom  he  Hthotrised,  he  did  not  lose  one  ;  and  of  27  septua- 
genarians, but  two.  Lithotomy,  on  the  other  hand,  is  very  fatal  in  aged  persons. 

It  is  at  the  middle  period  of  life,  or  in  persons  who,  though  advanced  in 
years,  preserve  their  powers  unimpaired,  that  Lithotrity  is  most  generally 
applicable  and  is  most  successful. 

2.  Size  and  Oliaracter  of  the  Stone. — With  regard  to  the  size  of  the  stone 
Surgeons  generally  recognise  the  fact  that  a  small  stone  is  more  favourable 
to  lithotrity  than  a  large  one.  All  calctdi  below  one  inch  in  diameter  may 
be  crushed,  provided  other  circumstances  are  favourable.  In  regard  to  larger 
calculi,  it  is,  as  a  general  rule,  not  well  to  attempt  to  crush  a  stone  that  is 
above  one  inch  and  a  haK  in  diameter  ;  much,  however,  will  depend  on  the 
composition  and  density  of  the  calculus.  The  objections  to  lithotrity  in  any 
given  case  are,  not  that  a  large  stone  cannot  be  broken,  because  in  most  cases 
this  can  be  done  ;  but  that  the  fragments  may  be  so  large,  angular,  and  sharp, 
as  to  require  separate  crushing  to  enable  them  to  pass  ;  that  their  quantity 
would  be  so  great  that  the  bladder  would  in  all  probability  not  be  able  to  get 
rid  of  them  ;  or  that  their  presence,  and  the  necessary  operations  for  their  dis- 
integration and  removal,  would  produce  a  dangerous  amoimt  of  irritation. 
This  is  especially  applicable  to  Uthic  acid  concretions,  giving  a  clear  and 
ringing  sound,  the  fragments  of  which  do  not  disintegrate,  but  split  up  into 
sharp  and  angular  spicula  and  scales.  Oxalate  of  lime  calcxili,  occm'ring  chiefly 
in  young  people,  comparatively  rarely  admit  lithotrity,  but,  when  crushed 
break  up  very  readily ;  and,  as  there  is  usually  a  co-existing  healthy  state  of 
the  urinary  organs,  the  cases  have  a  favoiu-able  issue.  Phosphatic  calculi 
which  are  soft  and  friable,  and  do  not  yield  angular  fragments  requiring 
repeated  disintegration,  may,  even  if  of  lai-ger  size  than  that  mentioned  be 
broken  up.    Some  of  the  French  lithotrisers  are  in  the  habit  of  breaking  up 
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friable  pliosplmtic  calculi  of  from  fifteen  to  twenty  lines  in  diameter.  At  the 
same  time,  the  shattered  state  of  system,  and  the  irritable  condition  of  tlie 
urinary  organs  in  the  phosphatic  diathesis,  often  counterbalance  the  advantage 
that  would  otherwise  have  been  derived  from  the  character  of  the  stone. 

If  there  be  several  stones,  the  propriety  of  performing  lithotrity  will  depend 
in  a  great  degree  upon  the  size  of  the  calculi.  If  these  be  small— not  larger, 
perhaps,  than  small  nuts,  and  not  very  numerous,  the  bladder  being  healthy — 
the  operation  may  be  performed  with  safety.  I  have  removed  successfully  in  a 
few  sittings  five  or  six  calculi  about  half  an  inch  in  diameter.  But  if  the  calculi 
be  larger  than  that,  lithotrity  is  not  a  very  successful  procedure  ;  for,  though 
each  calculus  may  not  be  very  large,  yet  the  aggregate  of  the  whole  ls  consider- 
able ;  and,  besides  this,  the  calculi  will  each  require  a  separate  operation,  as  it 
were,  and  may  each  contain  a  hard  and  possibly  very  resisting  nucleus. 

The  case  in  which  a  calculus,  after  having  been  broken  up  into  several 
fragments,  has  been  left  in  the  bladder,  each  fragment  forming  the  nucleus 
for  a  new  stone,  is  occasionally  met  with.  Such  cases  are  usually  most  suc- 
cessfully cut ;  but  under  favourable  circumstances  as  to  the  condition  of  the 
urinary  organs,  they  may  be  subjected  to  lithotrity. 

3.  The  Conditions  of  the  Urinary  Organs  that  influence  the  propriety  of 
performing  lithotrity  or  lithotomy  have  reference  to  the  state  of  the  kidneys, 
the  bladder,  the  urethra,  and  the  'prostate. 

As  a  general  rule,  it  may  be  stated  that,  the  greater  the  irritability  and 
inflammatory  tendency  of  the  urinary  organs,  the  less  successful  will  lithotrity 
be.  The  repeated  introduction  of  instruments,  however  carefully  and  skilfuUy 
conducted  ;  the  presence  of  fragments  of  calculus,  and  their  tendency  to 
impaction  or  entanglement  in  the  urethra,  necessarily  dispose  to  inflammation, 
even  in  the  most  favourable  cases,  and  very  readUy  excite  it,  if  there  be  any 
tendency  to  such  action  existing  iu  the  parts.  If,  however,  the  stone  be  small, 
or  of  moderate  size,  and  friable  ;  the  bladder  healthy,  and  of  good  contractUe 
power  ;  the  urethra  capacious  ;  and  the  patient  of  sormd  constitution  and 
quiet  temperament,  tbe  stone  may  often  be  broken  up  and  the  fragments 
expelled  with  comparatively  little  suffering.  In  fact,  under  a  combination  of 
favourable  circumstances,  sucb  as  tbese,  lithotrity  ought  unquestionably  to  be 
preferred  to  lithotomy. 

If,  however,  the  bladder  be  very  irritable,  or  if  the  patient's  constitution  be 
an  excitable  one,  so  that  he  does  not  well  bear  the  iatroduction  of  iustruments ; 
more  particularly  if  it  be  found  that  this  local  and  constitutional  sensitive- 
ness iastead  of  being  blunted  by  the  methodical  iatroduction  of  sounds  or 
bougies,  is  rather  increased  thereby  ;  and  especiaUy  if  the  stone  be  of  such  size 
that  several  sitti:rgs  would  be  required  before  the  fragments  could  be  expeUed 
— ^lithotomy  should  be  employed. 

The  existence  of  organic  disease,  however,  about  the  urmary  organs,  con- 
stitutes the  greatest  obstacle  to  Uthotrity  ;  and,  when  extensive,  must  form 
a  complete  bar  to  the  performance  of  that  operation.  It  is  not  easy,  how- 
ever to  determine  the  amoimt  of  local  disease  that  should  thus  be  held  to 
contra-indicate  Uthotrity.  On  this  point  the  opinions  of  Surgeons  differ  much  ; 
and  it  is  particularly  iu  the  management  of  these  cases  that  the  advantage  of 
the  tact  and  dexterity  in  the  use  of  the  crushing  instrmnents,  which  habit  can 
alone  give,  is  so  well  exemplified. 

The  condition  of  the  Udneys  merits  special  attention.  If  these  organs  be 
diseased,  as  indicated  by  the  presence  of  casts  of  tubes,  or  of  a  considerable 
quantity  of  albumen  in  the  ru-ine,  or  in  any  other  way,  the  peiionnance  ot  a 
series  of  operations  in  the  bladder  would  be  likely  materiaUy  to  mcrease  the 
mischief  in  them,  and  consequently  ought  not  to  be  luidertaken.  Organic 
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disease  of  the  kidneys  is  a  more  serious  obstacle  to  lithotrity  tlian  to  lithotomy, 
ou  account  of  the  prolonged  uatiu-e  of  the  operation,  and  the  greater  liability 
to  sjanpathetic  or  propagated  irritation  in  tliese  organs,  giving  rise  to  pui-ulent 
nephritis.  It  is  not  only  by  the  operation  increasing  the  renal  mischief  that 
harm  might  result,  but  also  in  consequence  of  the  tendency  to  low  and  diffuse 
inflammation  of  the  bladder,  prostate,  and  surrounding  areolar  planes,  and  to 
pyaemia,  that  always  co-exists  with  kidney-disease. 

The  conditions  of  the  Uadder  that  interfere  seriously  mth  lithotrity  are 
partly  functional,  partly  organic.  The  functional  derangements  .are  of  two 
very  opposite  kinds;  viz.,  a  state  of  extreme  irritability  of  the  organ,  and 
an  abnormal  want  of  sensibility  of  it-a  state  of  atony.  The  organic  lesions 
consist  of  hypertrophied,  fasciculated,  sacculated,  and  permanently  contracted 
states  of  the  viscus,  which  is  then  most  commonly  irritable  as  well 

A  chronically  inflamed  or  irritable  state  of  the  bladder,  more  particularly  if 
the  o^an  be  thickened  and  fasciculated,  so  that  it  wiU  not  bear  the  injection 
of  a  few  ounces  of  tepid  water,  seriously  interferes  with  the  success  of  Htho- 
tnty.    A  very  irritable  and  sensitive  bladder  not  only  wiU  be  the  seat  of 
severe  suifermg  on  the  introduction  of  instruments,  but  may  not  admit  of 
holclmg  sufficient  urine  to  make  the  operation  a  safe  one,  and  may  readHy 
become  dangerously  inflamed  in  consequence  of  the  repeated  introduction  of 
instruments,  and  the  presence  of  angular  fragments.    Hence,  if  the  ordinary 
operation  of  sounding  occasion  much  distress  ;  if  the  patient  cannot  hold  his 
urme  long,  but  pass  it  in  smaU  quantities ;  if  it  be  bloody,  or  much  loaded 
with  viscid  mucus,  he  will  scarcely  be  able  to  bear  the  procedures  necessary 
lor  the  operation.    In  some  instances,  however,  the  irritabiHty  of  the  bladder 
maybe  overcome,  and  in  aU  it  maybe  materiaUy  lessened,  by  keeping  the. 
patient  m  bed,  and,  as  BrocUe  recommends,  daUy  injecting  tepid  water.  If 
the  bladder  be  sacculated,  there  will  be  astiH  greater  risk  of  an  unfavourable 
result  ;  the  saccuH  not  only  retaining  fragments  of  calculus,  but  also  becoming 
the  seats  of  unhealthy  inflammation,  in  consequence  of  which  typhoid  cystitis 
of  a  very  serious  character,  followed  by  pyemic  symptoms  and  metastatic 
abscesses,  may  result.    In  such  cases  as  these,  Hthotomy  offers  the  only  chance 
o  the  patient    The  existence  of  a  moderate  amount  of  vesical  catarrh,  if  the 
bladder  be  otherwise  healthy,  is  no  objection  to  lithotrity. 
In  encysted  calculus,  lithotrity  is,  for  obvious  reasons,  inadmissible 
Atoni/  of  the  Uadder  is  not  only  a  serious  inconvenience,  but  a  great  source 
of  danger  m  lithotrity.    It  cannot  in  aU  cases  be  positively  ascertained  before- 
hand ;  though  It  may  be  suspected  if  the  patient  can  hold  his  urine  for  a 
great  many  hours,  and  can  bear  without  complaint  the  injection  of  a  large 
quantity-eight  or  ten  ounces-of  fluid,  the  interior  of  the  bladder  feeUncr 
large  and  smooth  to  the  soimd.    This  condition  chiefly  occm-s  in  old  men 
of  feeble  habit  of  body;  and,  if  ascertained,  caUs  for  the  performance  of 
lithotomy    As  Cmale  has  pointed  out,  this  condition  may  be  a  source  of  great 
danger  alter  hthotnty,  the  organ  not  possessing  sufficient  expulsive  power  to 
nd  itself  of  the  fragments  with  which  it  is  encumbered,  and  of  the  presence  of 
which  It  seems  to  be  insensible,  so  far  as  the  feeHngs  of  the  patient  are 
concerned  ;  while  its  low  vitality  renders  it  peculiarly  liable  to  subacute 
cystitis,  excited  by  the  presence  of  the  fragments  in  the  lower  fundus  It 
must  be  borne  in  mind,  that  this  atony  of  the  bladder  mav,  esi^ecially  in 
feeble  and  aged  individuals,  be  mduced  by  the  contact  of  tlie  instrument  anrf 
especially  by  prolonged  sittings.  ' 

If  the  urethra  be  the  seat  of  stricture,  or  be  veiy  irritable,  lithotrity- whiHi 
may  require  the  frequent  introduction  of  instruments  of  large  size,  and  will 
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entail  the  continued  passage  of  fragments  of  calculus-cannot  be  performed. 
Stricture  of  the  urethra  does  not,  however,  absolutely  prevent  the  performance 
of  lithotrity,  but  only  retards  the  operation  until  the  constriction  can  be  pro- 
perly dilated.  Should  this,  however,  not  be  practicable  to  the  fuU  extent  of 
the  urethra,  lithotomy  on  a  small  staff  must  be  practised 

Moderate  enlargement  of  the  prostate,  such  as  is  habitually  met  with  m 
elderly  people  does  not  necessarily  prevent  the  performance  of  hthotiity ; 
though  it  undoubtedly  complicates  the  operation.  The  introduction  of  the 
lithotrite  wiU  be  attended  by  considerable  difficulty  ;  and  the  fragments  have 
a  tendency  to  become  lodged  in  a  pouch  of  the  lower  fundus  behind  the  enkrged 
gland.  This  more  especially  happens  if  the  middle  lobe  be  enlarged  ;  and  m 
these  circumstances,  though  the  stone  may  undoubtedly  be  crushed,  yet  the 
frac^ments  would  probably  require  to  be  removed  by  the  scoop  ;  the  operation 
would  consequently  be  very  tedious  and  prolonged,  and  lithotomy  would  pro- 
bably be  found  to  answer  best.  Any  inflammatory  disease  or  abscess  of  the 
prostate  must  necessarily  prevent  the  performance  of  lithotrity. 

I  have  said  nothing  in  this  comparison  between  lithotrity  and  Hthotomy 
of  the  comparative  painfulness  of  the  two  operations  ;  for,  as  chloroform  may 
be  administered  with  equal  advantage  in  both  cases,  there  is  Uttle  difference  in 
this  respect,  except  that  perhaps  the  advantage  lies  on  the  side  of  lithotomy, 
as  being  the  shorter  proceeding.  t<-i,     -t  ^ 

From  aU  that  precedes,  then,  it  would  appear  that,  useful  as  lithotrity 
unquestionably  is  in  many  cases,  it  cannot  be  looked  upon  as  a  general  means 
of  treating  stone  in  the  bladder;  being  only  safely  applicable  m  favoiu-able 
conditions  of  the  urinary  organs,  to  calcuU  of  small,  or,  at  most,  but  moderate 
size,  and  after  puberty  ;  and  that  a  large  number  of  cases  wiU  always  be  lelt 
in  which  lithotomy  offers  the  sole  means  of  relief.  _ 

Choice  of  Operation  of  Lithotomy.— The  particular  operation  ot  litho- 
tomy that  should  be  had  recourse  to,  will  also  vary  according  to  the  character 
of  the  stone.    If  this  be  of  small  size,  and  the  patient  an  adult,  the  medmn 
operation  may  advantageously  be  performed.    If  it  be  of  moderate  or  tolerably 
large  size,  and  more  particularly  if  the  operation  be  practised  on  a  child  the 
lateral  appears  to  me  to  be  the  more  applicable.    If,  again,  the  calculus  be  of 
inordinate  magnitude,  the  suprapubic,  the  medio-Ulateral,  or  the  recto-vesual 
operation  should  be  the  method  selected.    In  fact,  the  Surgeon  should  not 
confine  himself  too  exclusively  to  anyone  method  of  operating,  but  should 
adopt  that  procedure  which  appears  to  be  best  adapted  to  the  special  cix- 
cui^stances  presented  by  the  particular  case  before  him,  and  should  vary  his 
method  according  to  the  state  of  the  urinary  organs,  the  age  of  the  patient, 
and  the  size  and  character  of  the  stone. 

The  Result  of  Opekation  for  Stone  wiU  depend  m  a  great  measure  upon 
the  condition  of  the  bladder,  and  the  character  of  the  stone.  I  ^^^  ^ad^^^^^^^ 
healthy,  aE  symptoms  will  cease  on  the  removal  of  the  calculus,  and  the 
patient  will  be  restored  to  perfect  health.  This  usually  happens  when  the 
cakulus  is  of  the  lithic  acid  or  oxalate  of  Ume  varieties,  and  of  renal  origin 
If  however,  the  bladder  be  unsound,  irritable,  and  disposed  to  the  secretion  of 
phosphatic  matters,  the  calculus  being  phosphatic  and  ^^^-^7'  ^  ^^^^y 
vP<,iral  in  its  oricrin,  then  an  irritable  state  of  bladder  may  be  left,  oi  may 
i;:ediy  refurn  afte^  the  operation,  which  will  consequently  have  been  pro- 
ductive of  Httie,  or  only  of  temporary  l^enefit 

Reouerence  of  Calculus  after  Op-hation-^^^^^^^  Jth  constitutional 
three  distinct  causes  :— 1,  in  consequence  of  a  continuance  oi  i  n^i^i^^i,^ 
condition  or  diathesis,  under  the  influence  of  which  the  calculus  was  originally 
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lormed  ;  2,  from  the  descent  of  a  renal  calculus  ;  and,  3,  from  a  fragment  of 
calculus  having  been  accidentally  left  in  the  bladder. 

Relapse  from  the  first  cause  is  probably  not  very  common  :  but  its  occa- 
sional occurrence  shows  the  necessity  of  continuing  constitutional  treatment 
adapted  to  the  particular  diathesis,  after  the  removal  of  the  calculus  from 
the  bladder.  It  is  relapse  from  this  cause  that  probably  occurs  in  cases  of 
lithotomy ;  though  even  in  this  operation  a  fragment  of  calculus  may  acci- 
dentally be  broken  off  diu-ing  extraction,  and  left.  Yet  such  an  accident  is  not 
ver>'  frequent ;  for,  if  the  calculus  happen  to  be  broken  during  extraction,  the 
fragments,  if  not  completely  cleared  out  of  the  bladder,  will  usually  be  washed 
away  through  the  woimd  by  the  flow  of  urine.  The  registers  of  the  Norwich 
Hospital  show  1  relapse  in  58  cases  ;  and  those  of  LuneviUe,  1  in  116  cases  of 
lithotomy  (Coulson). 

After  Hthotrity,  on  the  other  hand,  relapse  is  more  common  ;  although  it  is 
probably  less  frequent  now  than  formerly,  and  will  become  less  frequent  as  the 
details  of  the  operation  come  to  be  better  understood,  and  are  more  carefully  prac- 
tised.   In  the  practice  of  Civiale  it  has  occurred  about  once  in  every  tenth  case. 
But  this  estimate,  high  as  it  is,  falls  below  what  happens  in  surgical  practice 
generally.    Civiale  states  that,  of  36  private  patients  on  whom  he  operated  in 
1860,  10  had  previously  been  operated  on,  the  stone  having  reappeared.  This 
must  evidently  arise  from  some  fragment  of  calculus  having  escaped  detection 
and  being  left  behind,  thus  constituting  a  nucleus  for  a  fresh  formation.  The 
frequency  of  the  occurrence  of  secondary  calculi  after  Hthotrity,  even  in  such 
practised  hands  as  Civiale's,  if  it  does  not  constitute  an  objection  to  that  opera- 
tion, shows  the  necessity  of  the  Surgeon  most  carefully  examining  the  bladder 
before  he  pronounces  the  patient  cured  ;  and  even  then  watching  him  for  some 
length  of  time,  in  order  to  meet  the  recurrent  calculus  at  its  first  formation,  and 
to  adopt  means  for  its  early  removal.   Lithotrity  cannot  therefore  be  said  to  be 
so  complete  a  cure  in  all  cases  as  lithotomy.    Not  only  is  recurrence  of  calculus 
more  common  after  the  former  than  after  the  latter  operation,  but  it  not 
uncommonly  happens  that  patients  who  have  been  Kthotrised  successfuUy, 
and  in  whom  no  recurrent  calculus  has  formed,  continue  to  suffer  for  a  great 
length  of  time  afterwards  from  very  distressing  irritability  of  the  bladder, 
which  resists  in  the  most  obstinate  manner  all  the  ordinary  methods  of 
treatment.     This  is  not  the  case  after  Hthotomy :  when  a  patient  once 
recovers,  his  bladder  usuaUy  regains  its  tone  completely,  and  no  trace  of  evil 
consequences  is  left. 

Treatment— In  the  event  of  a  secondary  calculus  forming,  whether  after 
lithotomy  or  Hthotrity,  either  method  may  again  be  employed,  according 
to  the  nature  of  the  case.  If  Hthotomy  have  previously  been  performed" 
and  it  be  thought  proper  again  to  have  recourse  to  it,  this  may  be  done 
again  in  the  usual  way,  through  the  cicatrix  left  by  the  former  wound  ;  or 
the  Surgeon  may  adopt  Liston's  advice  to  cut  through  the  right  side  of  'the 
perinseum  on  a  staff  with  a  groove  to  the  left  of  its  convexity.  As  this  proce- 
dure, however,  would  entail  the  use  of  the  left  hand  for  cutting  and  extracting 
most  Surgeons  would,  I  think,  prefer  either  the  operation  tlu-ough  the  site  of 
the  old  wound,  or  else  the  median  operation.  Whatever  procedure,  however 
may  be  adopted,  it  should  be  borne  in  mind  that  the  rectum  may  have  become 
rather  firmly  adherent  to  the  membranous  portion  of  the  urethra  and  the  apex 
of  the  prostate,  in  consequence  of  the  contraction  of  the  old  cicatrix,  and  may 
thus  be  endangered.  ' 
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URETHRAL  CALCULUS. 
Calculi  are  not  mifreciueiitly  found  impacted  in  the  urethra,  especially  in 
children.  They  may  he  formed  ia  two  ways  ;  first  and  most  commonly  in  the 
kidney,  whence  they  pass  into  the  hladder,  and  thence  into  the  urinary  canal, 
throuc'h  which  they  usually  escape,  but  in  other  instances  lodge  in  it,  more 
especially  at  the  bulb  or  in  the  naviciilar  fossa.  These  calculi  are  commonly  of 
the  lithic  acid  or  oxalate  of  lime  varieties  ;  they  are  frequently  round,  but  not 
uncommonly  elongated  or  spindle-shaped.  But,  although  most  urethral  calculi 
are  undoubtedly  renal  in  their  origin,  there  can  be  little  doubt  that  in  some 
more  rare  cases  they  may  be  primarily  formed  in  the  canal.  They  wOl  then 
be  found  to  be  phosphatic,  are  usually  consequent  upon  stricture,  and  may 
attain  a  large  size.  In  some  cases  these  concretions  are  moulded  in  the  pro- 
static and  bulbous  portions  of  the  urethra,  being  elongated,  rounded  at  one  end, 

and  pointed  at  the  other.  In  other  instances, 
again,  they  appear  to  be  formed  in  a  pouch  that 
lies  to  the  outside  of  the  uxethra,  and  that  is  only 
connected  with  it  by  a  small  aperture.  I  have 
removed  a  stone  of  this  kind  composed  of  triple 
phosphates,  weigliing  an  ounce^  and  about  the  size 
of  a  walnut,  smooth  and  rotmded,  from  a  point 
lying  between  the  upper  wall  of  the  urethra  and 
the  symphysis  pubis,  in  a  clergyman  who  had  for 
many  years  suffered  from  very  tight  stricture. 
One  of  the  most  remarkable  instances  of  this 
kind  is  represented  in  the  aimexed  cut  (Fig. 
559),  taken  from  a  drawing  in  Sir  R.  Carswell's 
collection  at  University  College.  The  stone  here 
was  of  very  large  size— equal  in  bulk  to  two 
horse-chestnuts. 

Symptoms. — The  presence  of  a  calculus  in 
the  urethra  may  always  be  determined  by  the 
difficulty  that  is  occasioned  in  micturition,  and  by  the  possibility  of  feeling  the 
stone  thi-ough  the  walls  of  the  canal,  or  of  detecting  it  by  introducing  a  sound 
into  the  urethra. 

Treatment.— The  removal  of  these  calculi  may  be  effected  either  by  extrac- 
tion or  by  excision.  When  situated  towards  the  anterior  part  of  the  canal,  a 
xirethral  calculus  may  frequently  be  extracted  by  quietly  working  the  stone 
forwards  between  the  finger  and  thumb,  the  patient  being  under  chlorofoi-m. 
Should  this  plan  not  succeed,  it  may  be  removed  by  passmg  a  long  and  very 
narrow-bladed  pair  of  forceps  down  to  it,  by  which  it  is  seized  and  draAvn 
forwards  ;  occasionally,  when  it  has  reached  the  navicular  fossa,  it  vnll  not  pass 
through  the  m-ethral  orifice  unless  this  be  dilated  by  incision  with  a  probe- 
pointed  bistoury.  If  the  calculus  be  too  large  to  be  extracted  in  this  way,  and 
appear  to  be  firmly  fixed,  an  incision  may  be  made  down  upon  it,  through  the 
urethra,  by  which  it  may  be  removed.  It  is  a  good  rule  not  to  make  this  m- 
cision  in  any  part  of  the  urethra  anterior  to  the  scrotmn  ;  for,  in  consequence  ol 
the  coverings  of  the  penile  portion  of  the  urethi-a  being  very  thin,  the  aperture 
wiU  probably  not  be  closed,  but  a  fistulous  opening  left.  When  the  stone  is 
situated  in  the  scrotal  portion  of  the  urethra,  there  would  be  some  risk  ol 
abscess  and  of  urinary  infiltrations  if  the  incision  were  made  through  the  lax 
tissues  of  the  scrotum.    Hence  it  is  better,  if  possible,  to  push  the  stone  back 


Fig.  559. — Urethral  Calculus. 
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towards  the  membranous  portion  of  the  canal,  to  cut  do-\vn  upon  it,  and  extract 
it  here.  This  operation  may  readily  be  done  by  passing  a  staff,  grooved  along 
its  convexity,  or  an  ordinary  director,  as  far  as  the  calculus,  and  making  an 
incision  upon  the  end  of  it,  so  as  to  lay  open  the  urethra  ;  the  staff  is  then 
removed,  and  the  calculus  extracted  by  means  of  a  slender  pair  of  forceps.  A 
catheter  should  next  be  passed  into  the  bladder,  and  retained  there  for  a  few 
days,  in  order  to  lessen  the  tendency  to  the  formation  of  lu-inary  fistula. 

It  may  happen  that  the  calculus,  impacted  in  the  urethra,  is  only  one  of  several ; 
others  being  lodged  in  the  bladder.  In  order  to  ascertain  this,  the  Surgeon 
should,  after  removing  the  calculus  for  which  the  operation  has  been  performed, 
pass  a  sound  into  the  bladder,  so  as  to  ascertain  whether  any  other  concretions 
exist  in  that  organ  ;  and  if  so,  they  should  at  once  be  removed  by  extending 
the  incision  of  the  membranous  portion  of  the  urethra  into  the  bladder,  by  the 
median  operation  of  lithotomy.  I  once  saw  Liston  extract  two  vesical  calculi, 
after  having  removed  one  that  had  blocked  up  the  tu-ethra,  by  converting  the 
perinteal  incision  into  that  of  lateral  lithotomy. 

The  Impaction  of  a  Calculus  in  the  deeper  portion  of  the  m-ethi-a  of  a  boy 
may  lead  to  very  serious  consecLuences.  In  the  majority  of  instances  it  occa- 
sions more  or  less  complete  retention  of  urine,  which  requires  relief ;  either, 
if  the  calculus  be  deeply  seated,  by  pushing  it  back  into  the  bladder,  extracting 
it  by  the  ui'ethral  orifice  if  practicable,  or  cutting  it  out  through  the  peri- 
nseum.  But  another,  and  perhaps  more  serious  evil  than  this  even,  has 
occasionally  been  met  with  ;  viz.,  the  ulceration  of  the  urethra  by  the  pressure 
of  the  stone,  which  escapes  into  the  areolar  tissue,  the  formation  of  urinary 
abscess  in  the  perinasum,  followed,  perhaps,  by  the  extravasation  of  ui-ine 
into  the  scrotum,  and  its  diffusion  along  the  superficial  fascia  in  the  usual  direc- 
tion, and  with  the  ordinary  disastrous  results  of  inflammation  and  sloughing 
that  accompany  and  follow  such  infiltration. 

In  such  cases  as  these,  the  child,  after  sufi'ering  from  the  ordinary 
symptoms  of  vesical  calculus,  wiU  become  affected  by  intense  irritability 
of  bladder,  the  urine  passing  with  much  pain  every  few  minutes  ;  or  incon- 
tinence even  will  set  in.  Some  purulent  discharge  wiU  be  observed  about 
the  meatus,  and  there  will  be  some  hard  ill-defined  swelling  in  the  perinseum, 
with  much  tenderness  in  this  region.  On  passing  a  sound,  no  stone  probably 
wiU  be  found,  as  this  has  escaped  from  the  urethra,  and  is  lying  in  a  pouch  in 
some  part  of  the  perinseum,  and  in  the  midst  of  broken  down  areolar  tissue  and 
pus  ;  into  this  cavity  the  soimd  will  readily  pass.  The  Treatment  in  these  cases  is 
simple.  It  consists  of  introducing  a  grooved  staff,  placing  the  child  in  the 
lithotomy  position,  and  then  freely  incising  the  mesial  line  of  the  periuEeum 
so  as  to  open  up  the  urinary  abscess  ;  in  this  tlie  stone  may  be  found,  or  it  may 
be  so  enveloped  in  the  sloughy  tissues  as  to  escape  detection  ;  perhaps  it  will 
escape  throiigh  the  wound  in  a  few  days,  and  be  foimd  lying  on  the  bed. 
Should  there  be  much  liasmorrhage,  a  petticoated  lithotomy  tube  should  be  in- 
troduced. If  extravasation  of  urine  have  occurred,  Iree  incisions  must  be  made 
in  the  usual  way,  and  the  child  be  put  upon  a  series  of  stimulating  diets. 

PROSTATIC  CALCULUS. 
Prostatic  calculus  differs  from  all  other  urinary  concretions  in  situation  and 
composition,  being  formed  in  the  ducts  of  the  prostate  gland,  and  composed 
principally  of  phosphate  of  lime  and  some  animal  matter ;  usually  about  85  per 
cent,  of  the  phosphate,  to  15  of  the  organic  ingredient.  Sometimes,  also  the 
concretion  is  said  to  consist  of  carbonate  of  Ume  (p.  535).  It  generally  occurs 
in  old  people,  though  it  may  sometimes  be  met  with  in  young  subjects.  "  From 
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a  lad  of  nineteen,  whom  I  cut  for  vesical  calculus,  I  extracted  two  prostatic 
concretions. 

Characters.— Prostatic  calculus  is  usually  of  a  grey  or  a.sliy  colour,  some- 
wliat  triangular  in  outline,  smooth  and  polished  (Fig.  560)  ; 
having  facets,  being  very  hard,  and  seldom  much  larger  than 
a  cherry  or  pkimstone  ;  though  it  may  occasionally  attain  a  con- 
siderable bulk,  having  been  met  with  as  large  as  a  hen's  egg, 
and  then  presenting  a  branched  or  irregular  appearance.  Though 
Fig.  561).— Pro-  .^^guallv  but  One  or  two  exist,  which  are  sometimes  deposited  in 

static  Calculus.  "°   .    i     ^       ^   .     ^,  t  ^ 

a  kind  of  cyst  in  the  organ,  as  many  as  thirty  or  forty  nave 
been  met  vrith,  the  ducts  being  fiUed,  and  its  whole  tissue  being  studded  with 
them. 

Symptoms.— Calculus  in  the  prostate  gives  rise  to  a  sense  of  weight,  pain 
and  irritation  in  the  perinseum,  sometimes  to  retention  of  urine,  and,  in  fact,  to 
the  ordinary  symptoms  of  enlarged  and  irritated  prostate  ;  it  often  occasions  a 
tolerably  free  secretion  of  mucus  in  the  ui-ine.  On  introducing  a  sound,  this 
passes  over  the  stone,  sometimes  rubbing  or  striking  it  with  a  distinct  grate  or 
click  before  its  beak  enters  the  bladder.  This  is  increased  by  the  finger  in  the 
rectum  pushing  the  organ  up,  and  thus  bringing  the  stone  into  more  direct 
contact  with  the  sound.  In  some  instances  the  calculus  is  deeply  imbedded  in 
the  prostate,  and  cannot  be  touched  by  the  soimd.  In  these  cases  the  stone 
may  usually  be  felt  through  the  rectum.  If  there  be  many  smaU  calculi  in  a 
sacculus  in  the  prostate,  they  may  be  felt  by  introducing  the  finger  into  the 
rectum,  when  a  peculiar  crackling  or  grating  sensation  may  be  experienced  by 
the  rubbing  together  of  the  calculi,  something  like  that  produced  by  beads 
in  a  bag. 

Treatment. — The  treatment  of  prostatic  calculus  will  depend  upon  the 
situation,  size,  and  number  of  the  concretions.  When  they  are  large,  single,  or 
at  most  two  or  three  in  number,  readily  struck  with  the  sound,  and  situated  on 
the  lu-ethi-al  surface  of  the  organ,  the  ordinary  median  operation  may  advan- 
tageously be  performed,  and  the  calculus  removed  with  a  scoop  or  forceps.  If 
the  calculi  be  smaR  and  very  numerous,  not  to  be  felt  -with  sound,  but  only 
through  the  rectum,  it  wiR  be  wiser  not  to  have  recourse  to  operation,  which 
could  not  succeed  in  removing  the  whole  of  the  concretions.  In  such  circum- 
stances, a  palliative  treatment  directed  to  the  subdual  of  the  irritation  of  the 
prostate,  and  the  use  of  the  catheter  to  reReve  retention,  is  the  only  course^  to 
pursue.  When  prostatic  and  vesical  calculus  occur  together,  the  same  operation 
wiR  rid  the  patient  of  both  forms  of  the  disease. 

CALCULUS  IN  THE  FEMALE. 

Stone  is  of  rare  occuixence  in  women  ;  in  London,  certainly,  it  is  not  often 
met  with.  Thus,  South  states  that,  during  a  period  of  twenty-three  years, 
144  males  were  operated  on  for  stone  at  St.  Thomas's  Hospital,  and  only 
2  females.  In  some  districts,  however,  stone  would  appear  to  be  more  common 
in  women  than  this.  Thus,  according  to  Crosse,  at  the  Norwich  Hospital,  the 
proportion  has  been  about  1  woman  to  19  men.  Civiale  states,  as  the  result  of 
his  researches,  that  in  the  North  of  Italy,  the  proportion  is  1  to  18  ;  and  in 
France,  about  1  to  22.  Calculus  in  women  is  most  frequently  deposited  upon 
foreign  bodies,  accidentaRy  or  purposely  introduced  into  the  bladder,  such  as 
pins,  pieces  of  pencil,  &c.  .  . 

At  the  University  CoRege  Hospital  we  had  not  had  a  case  of  stone  in  tne 
female  for  many  years  untR  1865,  when  three  came  under  my  care  m  the  course 
of  a  few  months  :  and  since  that  period  several  have  occurred. 
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Symptoms.— The  symptoms  of  stone  in  the  female  closely  resemble  those 
that  occur  in  the  male,  and  its  presence  may  usually  be  easily  detected  by 
means  of  a  short  and  neai-ly  straight  sound,  or  a  female  catheter.  It  is  often 
simiUated  very  closely  by  the  u-ritation  occasioned  by  a  vascular  urethral 
tumour,  or  by  an  ii-ritable  bladder  ;  but  exploration  of  the  viscus  will  always 
determine  the  diagnosis. 

Large  calculi  may  be  met  Avith  in  very  young  female  childi'en.  I  have 
removed  a  \iric  acid  calculus  incrusted  with  phosphates,  measuring  IJ  inch  in 
length  by  |  inch  in  breadth,  from  a  little  girl  four-  years  old.  The  stone  was 
removed  unbroken,  by  gradual  dilatation  of  the  urethra. 

In  the  adult  they  may  attain  a  very  large  size.  I  have  extracted  one  from 
a  yoimg  woman  measuring  8  inches  in  its  long,  and  6  inches  in  its  short 
circumference. 

Calculus  in  the  female  bladder,  if  allowed  to  remain  mireUeved,  will  not 
only  occasion  the  various  morbid  conditions  in  the  urinary  organs  that  have 
been  described  as  following  the  long-continued  presence  of  stone  in  the  male, 
but  ynR  give  rise  to  diseased  states  peculiar  to  the  female.  Thus  the  stone 
may  be  spontaneously  discharged  through  the  urethra  ;  if  of  small  size,  with- 
out any  bad  results  following  ;  but  if  large,  by  a  process  of  ulceration,  in 
consequence  of  which  permanent  incontinence  of  urine  wiU  remain  :  or  it  may 
slough  through  into  the  vagina :  or  lastly,  it  may  offer  a  serious  obstacle  during 
parturition  to  the  descent  of  the  fcetal  head,  when,  if  it  cannot  be  pushed 
aside  to  be  dealt  with  afterwards,  it  must  be  cut  out  or  craniotomy  be  per- 
formed. 

Removal. — A  stone  may  be  extracted  from  the  female  bladder  by  one  of 
three  methods  :  1,  by  Lithectasy,  through  a  dilated  lu-ethra  ;  2,  by  Lithotomy ; 
3,  by  Lithotrity.  These  different  operations  cannot  be  employed  indis- 
criminately, but  each  one  is  more  especially  adapted  to  certain  kinds  of 
calculus. 

1.  Lithectasy  may  be  performed  in  two  ways — either  by  simply  Dilating  the 
Urethra  by  means  of  a  sponge-tent  or  dUator,  or  else  by  Incising  the  Mucous 
Membrane  at  the  same  time  that  the  canal  is  being  expanded. 

a.  Simple  Dilatation  of  the  urethra  may  be  effected  quickly  by  the  introduc- 
tion of  a  tent  of  compressed  sponge,  or  a  three-bladed  dilator,  which  is  rapidly 
screwed  up.  In  this  way,  in  from  a  few  minutes  to  two  hours  the  canal  may 
be  easily  dilated  sufficiently  to  admit  of  the  introduction  of  a  pair  of  forceps, 
and  the  extraction  of  a  calculus  of  moderate  size.  Some  Surgeons  prefer  a 
slow  process  of  dilatation,  continued  through  many  hours  ;  but  this  appears  to 
me  to  possess  no  advantage  over  the  more  rapid  expansion,  and  has  the  very 
decided  disadvantage  of  prolonging  the  patient's  sufferings.  The  plan  that  I 
have  adopted  with  success  is  to  introduce  a  sponge-tent  two  hours  before 
the  intended  extraction  ;  and  then,  when  the  patient  is  under  the  influence  of 
chloroform,  to  dilate  the  uretlira  to  the  required  extent  with  a  two-  or  three- 
bladed  dilator,  or  with  the  forceps  used  for  extraction. 

b.  Incision  may  be  employed  conjointly  with  dilatation,  in  order  to  prevent 
injurious  stretching  of  the  urethra,  and  conseqvient  laceration  of  its  mucous 
membrane.  The  incisions  recommended  with  this  view  should  be  made  after 
the  urethra  haa  been  dilated  to  some  extent,  a  probe-pointed  bistoury  being 
introduced  by  the  side  of  the  canal,  and  the  mucous  membrane  divided.  Brodie 
made  an  incision  directly  upwards  ;  Liston  downwards  and  outwards  on  each 
side — on  the  whole,  I  think,  the  best  direction  for  the  incisions,  as  more  space 
may  thus  be  obtained. 

By  dilatation,  either  alone  or  with  incision  of  the  mucous  membrane,  small 
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stones  may  readily  be  extracted  ;  but  in  tbe  removal  of  moderate-sized  calculi, 
the  great  objection  to  this  operation  is  tbe  liability  to  incontinence  of  urine 
resulting  from  it.  It  is  difficult  to  say  to  wbat  extent  the  urethra  may  be 
dilated  without  incontinence  resulting  ;  this  must  necessarily  vary  in  different 
individuals.  It  certainly  can  be  expanded  sufficiently  to  admit  of  the  intro- 
duction of  the  index-finger,  and  to  allow  of  the  extraction  of  a  stone  eight  or 
ten  lines  in  diameter,  without  any  evil  resulting.  The  incontinence  of  urine 
that  may  be  left  after  the  removal  of  larger  calculi  than  this  may  not  be  by 
any  means  complete  ;  but  a  weakened  state  of  the  sphmcter  of  the  bladder 
results,  so  that  the  patient  cannot  hold  her  m'ine  for  more  than  an  hour  or  two 
at  the  most. 

2.  Lithotomy  in  the  female  may  be  perfomied  in  a  variety  of  ways.  There 
are,  however,  only  two  modes  of  practising  this  operation  that  appear  to  me  to 
deserve  serious  attention  ;  viz.,  the  Swpnvpulic  and  the  Vaginal. 

The  Suprapubic  or  high  operation  in  women  differs  in  no  very  material  res- 
pect from  the  same  procedure  in  men ;  except  that  it  requires  additional  care  in 
consequence  of  the  difficulty  there  is  in  causing  the  female  bladder  to  retain 
enough  urine  to  make  the  viscus  rise  sufficiently  above  the  pubes.  The  extrac- 
tion of  the  stone  is  easy,  as  it  can  be  raised  into  the  grasp  of  the  forceps  by 
being  pushed  i;p  fi-om  the  vagina. 

Vaginal  Lithotomy  is  an  operation  easy  of  performance.  It  may  be  practised 
by  passing  a  straight  grooved  staff  into  the  bladder,  pressmg  the  end  weU  down 
against  the  anterior  wall  of  the  vagina,  and  fixing  it  there  with  the  left  index- 
finger.  A  scalpel  is  then  pushed  through  the  anterior  wall  of  the  vagina  and 
iitferior  fimdus  of  the  bladder  into  the  groove  in  the  staff,  which  is  made  to 
enter  just  beliind  the  urethi'a,  and  is  then  riin  backwards  for  about  1^  inch  ; 
through  the  aperture  thus  made  the  forceps  is  passed,  and  the  stone  extracted. 
The  incision  into  the  bladder  through  the  anterior  vaginal  wall  should  be 
brought  together  by  metallic  sutm-es,  as  in  ordinary  operations  for  vesico- 
vaginal fistula,  and  may  thus  be  successfully  closed,  as  has  been  done  by  J. 
Lane,  Aveling,  and  others. 

Both  the  high  and  the  vagiual  operations  are  easy  of  performance.  In  the 
high  operation,  there  would,  with  care,  be  but  little  risk  of  injuring  the  peri- 
toneum ;  and  the  chance  of  vuinary  infiltration,  which  is  a  serious  objection  in 
the  male,  may  be  prevented  in  the  female  by  the  introduction  of  a  siphon 
catheter  into  the  uretlu'a.  The  vaginal  operation,  though  easier  of  perform- 
ance, is  open  to  the  objection  of  possibly  leaving  a  permanent  urinary  fistula. 
If,  however,  the  lips  of  the  incision  have  not  been  bruised  by  the  forceps,  or 
in  the  extraction  of  the  stone,  and  be  immediately  brought  together  by  metallic 
sutures,  the  risk  of  a  fistula  is,  after  all,  not  great.  Vaginal  lithotomy  may,  in 
some  cases,  be  the  only  alternative.  I  extracted,  by  this  operation,  a  calculus 
measuring  eight  inches  by  six  in  circumference,  from  the  bladder  of  a  woman 
twenty- three  years  of  age,  who  had  suffered  from  symptoms  of  stone  from 
childhood.  The  stone  by  its  size  oftered  so  serious  an  obstacle  to  the  descent 
of  the  foetal  head  during  parturition,  that  craniotomy  had  been  rendered 
necessary ;  the  anterior  vaginal  wall  had  been  a  good  deal  bruised,  and  I  feared 
that  sloughing  of  it  might  take  place  ;  hence  I  extracted  the  stone  by  the 
vaginal  method.  Lithotomy  is  not  so  dangerous  an  operation  in  the  female 
as  in  the  male  ;  yet  death  occasionally  occurs,  more  particularly  in  feeble 
children,  from  cystitis  and  peritonitis,  more  particularly  if  the  extrac- 
tion of  the  stone  have  been  tedious  and  deficient,  the  bladder  being  much 
manipulated. 

3.  LiTHOTRiTY  in  the  female  requires  to  be  practised  on  the  .same  principles 
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as  m  the  male.  The  details  of  the  operation  differ,  however,  in  some  im])ortant 
particulars.  The  chief  difficulty  in  the  performance  of  the  operation  in  the 
female,  consists  in  causing  the  bladder  to  retain  urine  or  water  that  is  injected 
into  It.  In  consequence  of  this  there  is  not  only  gi-eat  difficulty  in  seizing  the 
stone,  the  bladder  collapsing  and  falHng  into  folds  around  it,  but  also  danger 
W  J^)"^"^""  mucous  membrane  with  the  lithotrite.  In  order  to  cause  the 
bladder  to  retain  the  necessary  quantity  of  urine,  the  pelvis  must  be  well 
n  f  I?'       1*^^  «<^'^Pressed  against  the  lithotrite.    It  is  weU  not  to 

lUate  the  iirethra  before  the  introduction  of  the  instrument,  as  the  incontinence 
IS  thereby  mcreased. 

thJL°'i'^>!!'^,r^'.^*^*"*'^'  not  a  very  convenient  instnmient  to  use  in 

cte  in  ffn'  ?  f -n'  "  ^^^"^^^  ^'^^  awkwardly  long.  Tlois  is  especially  the 
case  m  female  children.    Hence  I  have 

foimd  it  convenient  to  have  a  shorter 

mstrimient  constructed,  with  which  it 

is  far  more  easy  to  manipulate  in  the 

female  bladder.  If  urine  or  water  can- 
not be  retained,  the  calculus  may  more 

safely  be  seized  and  crushed  by  means 

of  a  smaU  and  strong-bladed  pair  of 

lithotomy-forceps  ;  or,  if  the  stone  be 

larger,  by  a  crushing  instnmient,  made 

of  the  shape  of  that  depicted  in  Fig. 

561.  In  performing  lithotrity  in  the 
female  it  is  not  necessary  to  pulverise  the 
calculus,  but  merely  to  break  it  up  into 
fragments  of  such  a  size  as  to  admit  of 
easy  extraction  through  the  urethra. 

After  the  stone  has  been  broken  up, 
the  urethra  (unless  this  have  previously 
been  done)  may  be  dilated  by  means 
of  the  two-bladed  instrument  to  a 
moderate  degree,  the  larger  fragments 
removed  by  means  of  a  pair  of  slender 
forceps,  and  the  detritus  and  smaUer 
fragments  cleared  out  of  the  bladder  by 
repeated  injections  of  tepid  water.  The 
whole  of  the  fragments  and  detritus 
should  be  removed  at  one  sitting.  The 
shortness  and  wide  capacity  of  the 
female  urethra  will  readily  allow  the 
escape  of  any  detritus  that  may  im- 
avoidably  be  left. 

^o^^Z^^^^-^^^:;-^^  of  the  very  largest  size, 
at  one'  sitting,  from  thf  bTaEf\.\l^^^^^^^  '''''^  ^^^^  ^^'^^^ 

(phosphatic)  fully  as  large  as  a  hen's  eir^Ev  tH.  .^"^"l  ' 

removed  piecemeal  and  at  once      tl  mffTl.  ^       operation  the  stone  may  be 

such  a  decree  as  to  inci^  the  ris^of     '  7"""*^/'  "^^'"'''^  "^'''^'^ 
trity  may  be  had  recourse  to  at  ^ll  LfL  ""f 
I  have  crushed  and  successfully  removal  „  l    ^^^^ /^^Sf  ^^11  as  the  old. 
and  a  half  years  of  a^e  the  vo  „TJt        T  ^  '^'^'^  '^''"^ 

this  method.  Althou^f  the  urethrf  r  ^  °"  "^'"^  ^  ^^'^^  '^''^'^^ 

nou^n  tne  urethia  of  so  young  a  female  child  is  not  very 


Fig.  561. -Crusher  for  largo  Calculus  in 
Female  Bladder. 
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dilatable,  yet  it  can  readily,  by  means  of  a  sponge-tent,  be  enlarged  sufficiently 
to  admit  an  11  or  12  lithotrite.  „    .  ,  „ 

Forei'm  bodies  of  various  kinds,  such  as  hair-pins,  pieces  of  stick,  straw,  &c., 
are  not  unfreciuently  introduced  into  the  female  bladder,  where  they  produce 
irritation  and  give  rise  to  symptoms  simulating  those  of  stone,  and  eventually 
become  encrusted  by  phosphatic  matter.  By  dUating  the  urethra  to  a  sufficient 
extent,  they  may  usuaUy  be  readily  seized  by  forceps  or  a  lithotrite  and  easily 
extracted. 


CHAPTER  LXVIIL 


DISEASES  OF  THE  BLADDER. 


CONGENITAL  MALFORMATION. 

Extroversion  of  the  Bladder,  consisting  in  an  absence  of  the  anterior 
waU  of  the  organ,  with  deficiency  in  the  corresponding  part  of  the  abdominal 
parietes,  is  occasionally  met  with  as  a  congenital  malformation.  It  may  occur 
in  either  sex,  but  is  most  common  in  males. 

This  condition  essentially  consists  in  an  arrest  of  development,  in  consequence 
of  which  the  anterior  part  of  the  pelvic  circle  is  deficient,  the  bodies  of  the 
pubic  bones  being  imperfectly  developed  and  the  symphysis  being  absent.  The 
recti  muscles  separate  at  their  lower  part,  and  pass  obHquely  outwards  to  be 
inserted  into  the  lateral  abutments  of  the  pubic  bones.  A  triangular  space  is 
thus  left,  into  which  the  bladder  is  forced,  and  where  its  anterior  wall, 
being  fused  with  the  common  integuments,  becomes  deficient  and  thus  leaves 
the  interior  exposed.  At  this  spot  also  the  umbilical  cord  traverses  the 
abdominal  wall,  and  thus  the  umbilicus  wiU  be  found  wanting  in  aU  these 
cases,  and  the  uretlira  to  be  in  a  state  of  epispadias.  The  posterior  waU  of  the 
bladder,  being  pushed  forwards  by  the  pressure  of  the  abdominal  viscera 
behind, 'forms  a  rounded  tumour  of  about  the  size  of  a  small  orange  just  above 
the  pubes.  The  surface  of  this  tumour  is  red,  vascular,  and  papillated,  evi- 
dently composed  of  mucous  membrane  ;  at  its  lower  aspect  the  orifices  of  the 
ureters  wiU  be  observed  to  open,  and  to  discharge  the  urine  in  drops  or  in  a 
stream.  For  a  full  description  of  the  mechanism  of  the  passage  of  the  unne 
in  this  malformation,  I  would  refer  to  a  case  which  fell  under  my  notice, 
and  in  which  I  made  a  number  of  experiments  on  the  rapidity  of  the 
passage  of  foreign  matters  through  the  kidney,  reported  in  the  Medical  Gazette 

for  1845.  .     •,  .  J     m      1  f  fi 

This  malformation  is  of  the  most  distressing  kind.  The  odour  constantly 
exhaled  from  the  patient  by  the  dribbUug  of  the  urine  is  a  source  of  annoyance 
to  himself  and  of  disgust  to  others.  In  order  to  render  his  presence  at  all 
tolerable  to  others,  this  dribbling  must  be  prevented  by  some  mechaiucal  con- 
trivance With  this  view  the  patient  should  wear  a  properly  constructed 
instrument  to  receive  and  coUect  the  urine,  consisting  of  a  hoUow  shield 
strapped  over  the  pait,  communicating  by  means  of  a  tube  mth  an  India- 
rubber  bottle,  which  may  be  attached  along  the  inside  of  the  thigh. 

Treatment.-Vi^  to  a  comparatively  recent  period  tliis  condition  was  considered 
incurable.  Of  late  years,however,operationshave  been  devised  and  p-acU^^^^^^^ 
the  view  of  covering  in  the  exposed  bladder,  forming  an  anterior  wall  to  the  ^  iscus, 
and  restoring  the  urinary  canal ;  so  as  to  protect  the  tender  extroverted  suJlace 
of  the  bladder,  to  prevent  the  pain  and  irritation  arising  from  contact  ot  the 
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clothes  with  it,  and,  by  giving  a  proper  concliiit  to  the  urine,  to  save  the 
patient  aU  the  annoyance  of  constant  dribbling. 

The  fii-st  operation  for  the  remedy  of  this  malformation  that  was  success- 
fully performed  was  done,  in  1859,  by  Ayi-es  of  New  York,  in  the  case  of  a 
young  woman  28  years  of  age.  He,  consequently,  has  the  merit  of  having 
been  the  pioneer  in  this  branch  of  Surgery.  He  was  followed  by  Pancoast 
of  PhUadelphia,  and  subsequently  by  Holmes  and  Wood  of  London. 

The   operation  practised  by  Ayres  comprised  two  steps.    The  first  con- 
sisted IB  dissecting  do^vn  a  long  flap  of  integument  and  of  superficial  fascia  from 
the  anterior  waU  of  the  abdomen  above  the  bladder,  and  turning  this  down 
so  that  the  cuticular  surface  Avas  innermost  and  lay  over  the  exposed  bladder 
as  far  as  its  inferior  border.    Lateral  union  was  then  secured  in  this  position, 
but  the  lower  part  of  the  flap  was  left  open,  so  as  to  aUow  a  free  exit  for 
the  unne.    In  this  way  the  bladder  was  covered  in  completely  by  a  skin- 
flap,  havmg  Its  cuticular  surface  underneath,  and  consequently  next  to  the 
exposed  vesical  mucous  membrane.    The  integimients  of  the  abdomen  were 
now  suQiciently  separated  from  their  areolar  comiections  with  the  muscles 
beneath,  on  each  side  of  the  reversed  flap,  to  admit  of  their  sUding  for- 
wards, and  being  united  by  sutures  along  the  mesial  line,  so  as  completely  to 
cover  m  the_  exposed  raw  surface  of  the  flap.    In  this  way  the  bladder  was 
overlaid  by  mtegumental  stiuctm-es,  which  readily  united  along  the  mesial 
luie;  and  were  the  patient  a  male,  Uttie  more  would  require  to  be  done  than  to 
dissect  up  the  mtegumental  structures  below  this  flap,  and  so  to  close  in  the 
epispadias  and  form  an  anterior  waH  to  the  urethra.     In  Ayres's  case,  as 
the  patient  was  a  female,  the  second  step  of  the  operation,  which  was  practised 
after  a  lapse  of  three  weeks,  consisted  in  fasHoning  a  covering  for  the  vulva 
by  dissectmg  up  the  integuments  covering  the  pelvic  bones  on  each  side  and 
uniting  them  to  one  another  on  the  mesial  line  and  to  the  lower  part  of  the 
revelled  flap.  The  prmciple  of  the  operations  adopted  by  Pancoast,  Holmes,  and 
Wood,  IS  essentiaUy  the  same  as  that  practised  by  Ayres-viz.,  that  of  ra  sin^ 
mtegumental  flaps  from  the  abdominal  waU,  and  co/ering  in        bladder  b^ 
turning  the  cuticular  surface  of  these  flaps  towards  it.    But  the  details  of  the 
operations  differ  chiefly  in  this,  that  the  flaps  have  been  taken  from  the  groins 
and  lateral  aspects  of  the  abdominal  wall,  with  thefr  bases  downwards,  so 
that  they  might  be  nourished  by  the  recurrent  branches  of  the  common  femoral 
arter}^. 

CYSTITIS, 

IcUopathic  inflammation  of  the  bladder  is  of  rare  occurrence.  This  disease 
most  commonly  originates  either  from  traumatic  causes,  as  from  the  passage 
of  mstaruments,  the  irritation  of  broken  fr-agments  of  calculus,  &c  •  or  it  mav 
anse  from  imtation  produced  by  the  application  of  blisters,  the  administra 
tion  of  diuretics,  or  directly  from  the  extension  of  gonorrhoea  to  the  interior 
of  the  organ.  ^^^^-ji 

Acute  CysTiTi8.-The  Symptorros  of  cystitis  consist  not  only  in  local  pain 
and  weight  about  the  hypogastric  and  iUac  regions,  with  tenderness  on  pressure 
in  these  situations,  and  a  good  deal  of  constitutional  imtation;  but  in  the 
existence  of  extreme  irritabiHty  about  the  bladder.  So  soon  as  a  few  drops  of 
unhe  collect,  they  excite  so  much  irritation  in  this  viscus  that  they  cannot  be 
retamed,  and  are  expeUed  by  a  kind  of  spasmodic  or  convulsive  eflbrt  consti 
tuting  strangiiry,  often  accompanied  by  a  good  deal  of  tenesmus  and  trreit 
suffermg.  The  unne  wiU  be  found  to  be  high  coloured,  mixed  mth  more  nr 
less  mucus  or  pus,  and  often  tinged  with  blood. 


604  DISEASES  OF  THE  BLADDER. 

Temvination.-AAx  acute  attack  of  cystitis  usually  terminates  in  tlie  cliromc 
form  of  the  disease,  and  thus  gradually  undergoes  resolution.  Occasionally, 
hoAvever,  it  terminates  fatally  ;  and  when  this  is  the  case  the  patients  symp- 
toms commonly  assume  an  ataxic  character,  the  tongue  hecoming  brown  and 
drv  the  imlse  rapid  and  weak,  and  the  urme  very  offensive.  On  examination 
after  death  it  will  commonly  be  foiuid  that  the  inflammation  of  the  bladder 
Las  gon;  oi  to  gangrene  of  the  mucous  membrane  to  diffuse  Peritonitis  or  to 
the  formation  of  abscess,  either  in  the  substance  of  the  wall  of  the  bkdder  or 
between  the  bladder  and  the  rectum,  with  perhaps  infiltration  of  urme  m  the 
deep  areolar  tissue  of  the  pelvis  or  the  perinoeum._ 

Treatment.— treatment  of  cystitis  is  very  simple,  the  disease  admitting 
of  little  being  done  in  the  way  of  medicines.  The  free  appUcation  of  leeches 
to  the  neighbourhood  of  the  inflamed  organ,  long-continued  soaking  m  wann 
hip-baths,  the  application  of  poppy  fomentations  or  of  laudanum  and  Hnseed- 
meal  poultices,  the  injection  of  emolUent  enemata,  and  the  copious  adminis- 
tration of  barley-water  or  mucHaginous  drinks,  will  subdue  the  mflammation 
and  afford  the  patient  great  comfort;  to  these  means  may  be  added  the 
administration  of  antimonials  with  henbane  or  opiates.  The  only  salmes 
that  are  of  much  use  are  the  citi-ate  and  nitrate  of  potass ;  and  these  must 

be  given  largely  diluted.  .  ^    ^^  ^ 

Chronic  CYSTiTis.-Acute  cystitis  commonly  degenerates  mto  the  chrome 
form  of  the  disease,  the  symptoms  of  which  closely  resemble,  though  m  a 
modified  degree,  those  that  have  just  been  described  as  characterismg  acute 
cystitis,  and  constitute  one  of  the  varieties  of  the  «  irritable  bladder  _ 
^The  Treatment  of  chronic  cystitis  must  be  of  a  moderately  antiphlogistic 
character,  so  long  as  .inflammatory  action  keeps  up  ;  when  once  this  subsides 
and  the  disease  falls  into  an  asthenic  condition   the  management  of  the 
disease  must,  to  a  considerable  extent,  be  modified.    In  the  early  stages 
whilst  there  is  tenderness  and  inflammatory  action,  leeches,  warm  hip-baths, 
poppy  fomentations,  mucUaginous  drinks,  with  henbane,  and  some  alkalme 
remedies,  especially  the  liquor  potass^  largely  diluted,  will  be  "  -ost 
useful,  the  bowels  at  the  same  tinie  being  kept  open  by  castor-od  and 
enemata    If  there  be  much  strangury  of  a  spasmodic  character  it  will  best 
be  relieved  by  cupping  or  leeching  the  perineetmi,  the  internal  admmistration 
of  cUoric  ether  aid  opiates,  or  the  camiabis  indica,  and  the  use  of  opuun 

TStabiuty  of  the  Bladder  is  a  condition  of  very  frequent  occun-ence. 
It  IS  mtt^th  at  all  ages,  compHcates  many  of  the  diseases  to  which  the 
urinary  organs  are  liable,  and  arises  from  a  gi-eat  variety  of  causes. 

SS"oma.-The  patient  has  a  frequent  desii-e  to  pass  urine;  the  fluid  i 
J  rX  ejected  foLibly,  or  even  spasmodicaUy,  and  m  smaU  quantities  at 
f  time    Iti  passage  is  attended  by  pain  of  a  burning   aclnng  spasmodic 
chracter,  then  conWin^  sometimes  confined  to  the  body,  some- 

times to  the  neck  of  the  bladder,  not  unfi-equently  extending  to  the  pomt 
7tle  penis  or  radiating  round  the  pelvis  and  down  the  thighs.  The  uniie 
of  the  perns,  01  ra^     »  ^^^^^  throughout,  continue  to  be 

but  x^ore  c  mmmJy,  after  the  disease  has  lasted  some  Httle  tiane, 

it^s^i^s^idXiS^^^^^^^^ 

is  abundant,  viscid  and  glutinous,  the  affection  "^^^^-^^^'^^f^'^^^^^^ 
this  stage  its  duration  may  be  indefimte,  more  particularly  m  indnadua 

advanced  in  years.  ,    ,  t„,„c,  nw  made  un 

Symptoms  of  Vesical  Catarrh.-ln  vesical  catarrh  the 
■   of  local  irritation  and  constitutional  debility.    There  is  frequent  desire  to  pass 
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urine,  whicli  is  usually  ainmoniacal  and  fetid,  and  is  mixed  with  a  large 
quantity  of  glutinous  stringy  mucus,  which  gives  it  a  tui-bid  appearance.  The 
luine,  on  standing,  separates  into  two  parts,  the  upper  being  clear,  but  the 
lower  consisting  of  a  thick,  viscid,  slimy  or  gummy  mucus,  often  semi-opaque 
and  purulent  in  appearance ;  it  sticks  tenaciously  to  the  bottom  of  the  pot,  and 
when  poured  out  hangs  from  the  edge  in  long  strmgy  masses.  It  is  often 
mixed  with,  urinary  deposits,  more  especially  of  a  phosphatic  kind.  Its  micro- 
scopic appearances  are  represented  in  Fig.  562. 

The  alkaline  condition  of  ui-ine  in  vesical  catarrh  has  been  supposed  to 
depend  upon  the  fermentative  mucus 
of  that  disease ;  but  Niemeyer  and  Lister 
have  shown,  that  urine  mixed  with 
mucus  may  continue  acid  for  a  great 
length  of  time,  unless  it  have  become 
mixed  with  lower  organisms,  with  vibrios, 
&c.,  which  Niemeyer  has  supposed  to 
enter  the  bladder  through  badly  washed 
catheters,  but  which,  according  to  Salis- 
bury, are  developed  directly  from  the 
epithelium  of  that  organ. 

This  chronic  form  of  inflammation 
of  the  bladder  is  not  unfrequently  fatal, 
death  resulting  eventually  with  symp- 
toms of  a  typhoid  character ;  the  tongue 
becoming  brown  and  the  pulse  feeble  ; 
and  these  conditions  are  usually  asso- 
ciated with  urinary  poisoning  of  the 
blood,  the  mental  manifestations  be-  _  _ 

coming  dull  and  obscured,  and  the  body  emitting  a  strongly  urinous  odour 
with  a  dense  clammy  sweat.  "i^uui, 

Pathologiccd  C%anges.~On  examining  the  bladder  after  death  in  such  cases 
grea    thickemng  of  the  muscular  coat  and  of  the  mucous  membrane  wS 
usuaUy  be  found,  together  with  a  dilated  and  tortuous  condition  of  the  vis 
ramifying  upon  it,  the  blood  contained  within  which  is  peculiarly  bla  k 
Abscesses  may  be  found  in  the  waUs  or  outside  them,  c£cumscribed  and 
bounded  by  plastic  matter.    The  mucous  membrane  is  thrown  into  folds  and 
ridges,  which  become  thickened  and  hardened,  having  iiTegular  depression, 
between  them,  so  as  to  cause  the  interior  of  the  bladder  to  resemble  somewhat 
the  mside  of  one  of  the  cavities  of  the  heart  v^dth  its  projecting  colun 
cameae.    This  fasciculated  condition  is  almost  an  invariable  accompaniment 
long-contmued  chronic  inflammatory  irritation  of  the  • 
bladder.    As  the  organ  becomes  hypertrophied,  in 
consequence  of  the  continuance  of  the  disease  it 
usually  becomes  succulated,  the  cysts  forming  at  its 
posterior  or  lateral  parts.  The  sacculi  are  of  two  kinds 
both  of  which  are  formed  by  projections  between 
the  fasciculi  of  the  wall  of  the  bladder.    In  the  first 
and  least  common  kind,  the  muscular  as  well  as  the 
mucous  coat  is  pushed  outwards.    In  the  second 
form  of  cyst,  the  mucous  coat  alone  forms  a  kind 

of  hernial  protrusion  (Fig.  563).    In  the  cysts  thus  formed,  accumulations  of 
vanoiLs  kinds  may  take  place  :  mucus,  pus,  sabulous  matter,  and  even  ml 
culous  concretions,  not  unfrequently  being  met  vnth  in  tliese  situations    It  is 


n„f  Si  v^-"^^'^''?^'"?'''''!  Appearances  in  Mu- 
cus of  Vesical  Catarrh.— 1,  l.  Mucus     2  Eui- 

T^"^-      "0»-ganic  Globules,"  met 
with  m  the  Urine.  ' 


63  —Cyst  in  the  Wall 
of  the  Bladder. 
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the  retention  of  ui'ine,  mixed  with  mucus  or  pus  in  these  cysts,  where  it 
undergoes  decomposition,  that  is  a  common  canse  of  the  great  fetor  of  the  urine 
in  such  cases. 

Oawses.— Irritahility  of  the  bladder  may  arise,  as  has  already  heen  stated, 
from  a  great  variety  of  causes.  These  differ  somewhat  as  the  disease  occurs  in 
men,  women,  or  in  children.  The  causes  of  irritability  of  the  bladder  in  mm 
may  be  arranged  imder  the  following  heads. 

1.  Morbid  Conditions  of  the  Urine.— U  this  secretion  be  pretematuraUy  acid 
and  acrid  and  loaded  with  lithates  and  the  products  of  imperfect  assimilation, 
it  is  especially  apt  to  occasion  an  irritation  of  the  bladder,  attended  by  pain 
and  a  frequent  desire  to  expel  the  offending  fluid.  Urine  containing  the 
phosphates  and  oxalates  in  large  quantity  is  sometimes,  though  more  rarely,  a 
source  of  irritability  of  the  bladder,  which  in  these  cases  is  perhaps  increased 
by  the  morbidly  sensitive  state  of  the  nervous  system  usually  co-existing  with 
these  conditions  of  the  urine. 

In  gout,  irritability  of  the  bladder  is  not  unfrequently  met  with.  This 
appears  in  some  cases  to  be  owing  to  the  acid  and  acrid  character  of  the  urine 
in  that  disease  ;  in  other  cases,  to  the  excitation  of  a  distinct  gouty  inflamma- 
tion of  the  bladder  and  prostate,  co-existing  or  alternating  with  the  articular 
form  of  the  disease. 

2.  Eenal  Disease,  more  particularly  the  lodgment  of  a  stone  in  the  kidney, 
wiU  often  occasion  sympathetic  pains  in  the  bladder,  with  much  irritability  of 
that  organ,  so  as  closely  to  simulate  vesical  irritability,  or  even  to  lead  to  a 
suspicion  of  the  existence  of  stone  in  the  bladder. 

3.  Disease  of  the  Bladder  itself,  as  a  chronically  inflamed  state  of  its  mucous 
membrane,  will  give  rise  to  pain  and  irritation  on  the  accumulation  of  a  small 
quantity  of  urine  in  the  organ,  with  a  frequent  desire  for  its  expulsion.  So, 
also,  when  the  interior  of  the  organ  is  fasciculated,  or  contains  cysts,  a.nd  more 
especially  if  there  be  a  tumoiir  in  a  state  of  ulceration,  a  degree  of  morbid 
irritability  will  be  induced,  often  of  the  most  severe  and  intractable  kind. 

4.  The  Lodgment  of  a  Stone  in  the  Bladder  wUl  always,  by  its  mechanical 
action,  by  its  weight  and  pressure,  by  rolling  about  when  the  body  is  in  motion, 
irritate  the  interior  of  the  organ  ;  and,  in  fact,  the  "rational  symptoms"  of 
stone  in  the  bladder  are  simply  those  of  irritability  of  that  organ. 

5.  InflaTrvmation,  Ulceration,  Abscess,  or  other  Diseases  of  the  Prostate,  and 
inflammation,  gonorrheal  or  simple,  and  abscess  or  stricture  of  the  deeper  por- 
tions of  the  urethra,  may  also  not  unfrequently  be  referred  to  as  the  occasioning 
causes  of  irritability  of  the  bladder. 

6.  Various  Diseases  in  Neighbouring  Organs  will  occasion  this  condition. 
Amongst  the  most  frequent  are  fissure  and  ulcer  of  the  rectum  and  anus,  pUes, 
prolapsus,  intestinal  worms,  gall-stones,  and  varicocele. 

Diagnosis.— The  diagnosis  of  irritability  of  the  bladder  is  easily  made  ;  but 
it  is  often  a  matter  of  no  little  difficulty,  though  of  the  very  first  importance, 
to  diagnose  the  precise  cause  of  that  irritability.  This  can  of  course  only  be 
done  by  a  careful  surgical  exploration  of  the  whole  of  the  urinary  organs,  and 
often  of  the  neighbouring  parts  ;  no  mere  inquiry  into  the  nature  of  the  symp- 
toms no  chemical  examination  of  the  urine,  can  do  more  than  establish  the  fact 
of  the  existence  of  "  irritabUity  of  the  bladder,"  and  afford  some  evidence  of  a 
negative  kind  as  to  the  absence  of  certain  causes.  But  nothing  short  »  5^^" 
ful  surgical  exploration  by  means  of  the  catheter,  finger,  and  sound,  ot  the 
urethra,  prostate,  and  bladder,  can  enable  the  practitioner  to  state  with  absolute 
certainty  on  what  this  condition  of  irritabiUty  depends.  I  have  repeatedly  seen 
cases  of  stone  in  the  bladder,  and  of  prostatic  disease,  vainly  ti-eated  by  medical 


TREATMENT  OF  VESICAL  CATARRH. 


607 


means  for  months  as  cases  of  simple  "irritability  of  the  bladder  ;"  the  exis- 
tence of  the  real  cause  of  the  symptoms  having  been  overlooked  altogether, 
until  a  proper  surgical  examination  of  the  luinary  organs  was  instituted.  So 
closely,  in  fact,  do  the  sjTnptoms  of  vesical  irritation,  arising  from  gout  or 
sympathetic  Avith  kidney-disease,  simulate  those  that  are  occasioned  by  stone  in 
the  bladder,  that  it  is  impossible  for  the  most  experienced  medical  practitioner 
to  refer  them  with  certainty  to  the  right  cause  without  exploring  this  cavity. 
And,  indeed,  I  have  known  several  patients  who  had  been  successfully  operated 
on  for  stone,  and  who,  some  years  afterwards,  suffered  from  gouty  or  other  irri- 
tability of  the  bladder,  imagine,  but  erroneously,  that  they  were  labouring 
imder  a  recurrence  of  the  calculus  ;  so  closely  do  the  two  classes  of  symptoms 
coincide  in  character. 

Treatment— The  treatment  of  irritability  of  the  bladder  must  have  reference 
to  the  removal  of  its  cause,  and  the  subdual  of  the  local  irritation,  by  the  nse 
of  demulcents  and  soothing  means.  It  must  be  borne  in  mind  that  this 
condition  is  not  a  substantive  disease,  but  is  an  assemblage  of  symptoms  result- 
mg  from  the  influence  of  a  great  number  of  very  various  causes,  which  must 
first  be  removed  before  the  bladder  can  recover  its  normal  sensibiHty  and  tone. 
When  once  the  occasioning  cause  has  been  removed,  whether  that  be  a  calcu- 
lus, or  gout,  or  prostatic  disease,  or  a  pUe,  the  remaining  local  vesical  irritation  ' 
may  usually  be  removed  by  the  assiduous  use  of  weak  alkaline  and  mucilacn- 
nous  drinks,  with  henbane,  cannabis  indica,  or  opiates,  a  carefuUy  regulated 
diet,  warm  hip-baths,  and  opiate  suppositories  in  the  rectum. 

Treatment  of  Vesical  Catarrh.—When  vesical  catarrh  has  come  on,  and  the 
disease  has  lost  its  active  inflammatory  character,  appearing  rather  to  consist  of 
atomc  exudation  from  the  mucous  membrane,  a  different  plan  of  treatment  wiU 
require  to  be  adopted.  In  such  cases  as  these,  the  greatest  benefit  will  be 
derived  from  warm  stimulating  and  balsamic  diuretics.  Amongst  the  best  are 
mfusion  of  buchu  or  matico  in  large  doses.  These  remedies  are  useless,  imless 
taken  m  quantities  of  a  pint  or  a  pint  and  a  half  in  the  day.  They  may  be  con- 

'^^'^  ^"'^  ^""^  ^""'i^^'  ^  tlie  urine  be  alkaline  and 

the  bladder  atomc.  But  no  remedy  appears  to  me  to  possess  so  much  influence 
over  the  mere  ropy  mucoid  discharge  as  the  balsam  of  copaiba.  Tur- 
pentme,  cubebs,  and  tincture  of  the  sesquichloride  of  iron,  wiU  be  found  useful 
It  IS  often  difficult  to  say  beforehand  which  diuretic  wiU  suit  best,  and  I  can 
lay  dovni  no  precise  rules  to  guide  the  practitioner  in  this  respect     But  thev 
may  often  be  tried  or  alternated  with  advantage.    In  many  cases  great  tempo- 
rary relief  IS  obtained  fi-om  each  new  remedy,  which  faUs  to  be  maintained 
In  the  more  advanced  forms  of  the  disease,  when  typhoid  symptoms  come  on' 
bark  and  ammonia  will  be  found  most  useful,  together  with  the  administration 
of  the  brandy-and-egg  mixture     In  these  cases  also  it  is  of  great  importance  to 
empty  the  bladder,  by  means  of  the  catheter,  of  the  viscid  mucus  that  accumu- 
lates m  It,  and  the  putrefaction  of  which,  together  with  that  of  the  residual 
uxme,  tends  to  engender  the  depressed  state  into  which  the  patient  sinks  In 
some  cases,  this  may  advantageously  be  done  by  washing  it  out  with  warm 
water  injections  through  a  double-current  catheter.  In  this  stage  of  the  disease 
benefit  may  occasionaUy  be  derived  from  the  employment  of  very  slicditlv 
astrmgent  mjections.    Amongst  the  most  useful  of  these  will  be  found  the 
nitrate  of  silver,  m  the  proportion  of  one  grain  to  four  or  sk  ounces  of  tepid 
distiUed  water.  Brodie  has  advantageously  employed  water  very  sliditlv  acidu- 
lated with  nitric  acid,  '' 

Irritability  op  the  Bladder  in  Children  appears  to  be  an  affection 
closely  allied  to  the  congestive  and  subacute  inflammatory  conditions  of  the 
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ilifferent  mucous  membranes,  as  of  the  eyes,  nose,  and  throat,  that  commonly 
occur  in  strumous  subjects.  In  this  disease  the  child  passes  urine  with  great 
frequency  and  with  much  pain  ;  the  urine  is  offensive,  and  usually  phos- 
phatic  ;  not  unfrequentlv  there  is  much  uneasiness  complained  of  about  the 
groins  and  along  the  penis  ;  in  fact,  many  of  the  ordinary  symptoms  of  stone 
are  present.  On  sounding  the  bladder,  it  will  be  foimd  roughened,  fascicu- 
lated and  often  containing  sabulous  matters  mixed  with  mucus.  Occasionally 
there  is  a  good  deal  of  gastro-intestinal  iiiitation,  and  not  imfretiuently  worms 

are  present.  ,    i- .  i 

The  Treatment  should  consist  in  attention  to  the  general  improvement  ot  the 
health  of  the  patient,  in  the  removal  of  intestinal  irritation,  in  the  regulation 
of  the  digestive  functions,  and  in  the  administration  of  copaiba  in  small  doses, 
either  alone  or  conjoined  with  a  few  minims  of  Hquor  potassse,  at  the  same  time 
that  general  antistrumous  treatment  must  be  properly  carried  out. 

Irbitability  of  the  Bladder  in  Women  not  unfrequently  occurs,  and 
often  simulates  stone  so  closely,  that  it  is  only  after  very  careful  sounding  that 
the  Surgeon  is  satisfied  that  no  calculus  exists.    This  condition  appears  to  be 
dependent  on  a  morbidly  sensitive  state  of  the  mucous  membrane  of  the  urethra 
and  bladder,  that  may  arise  from  a  variety  of  causes.  In  some  cases  it  is  a  truly 
neurotic  or  hysterical  condition.    In  other  instances  it  is  sympathetic  :  being 
connected  vnth  some  local  disease  of  the  genito-urinary  organs,  with  a  vascular 
tumour  at  the  meatus  of  the  urethra,  or  with  some  congestive  affection  of  the 
uterus,  which  wiU  require  to  be  cured  before  the  bladder  can  be  brought  into  a 
sound 'state.    Prolapsus  of  the  anterior  wall  of  the  vagina,  drawing  down  the 
corresponding  portion  of  the  bladder,  wiU  keep  up  this  condition  ;  if  so,  the 
prolapsus  must  be  cured  by  some  plastic  operative  procedure.    In  aH  cu-cum- 
stances,  however,  when  this  state  has  once  been  set  up,  it  is  very  difficult  to 
remove.    In  many  cases  it  is  imdoiibtedly  due  to  the  irritation  produced  by  a 
morbid  state  of  the  iu>ine,  dependent  on  mal-assimilation,  and  usually  con- 
nected with  an  excess  of  Hthates.   In  cases  of  this  kind,  careful  regulation  of 
diet  and  the  administration  of  potass  with  henbane  or  copaiba,  will  afford 
much  relief  ;  but  the  complaint  is  of  a  very  chronic  and  intractable  nature,  and 
under  the  most  careful  treatment  will  often  continue  for  years. 

TUMOURS  OF  THE  BLADDER:  AND  HEMATURIA. 

Polypi  and  Fungous  Growths  are  occasionally  met  with  in  the  bladder, 
flat  pedunculated,  or  pyrilbrm  in  shape.  Polypi  of  the  bladder  may  be  com- 
posed of  various  elements  ;  sometimes,  but  rarely,  fibrous,  at  others  villous ; 
they  may  occur  at  aU  ages,  and  usuaUy  give  rise  to  a  certain  degree  of  irritation 
in  this  organ,  which  is  especially  marked  when  they  occur  m  the  vicmity  oi  its 
neck  where  they  may  even  cause  retention  of  urine,  and  some  of  the  symptoms 
of  stone  Fungous  Groioths  most  commonly  are  of  a  malignant  character,  fibro- 
plastic, epitheUal,  or  encephaloid ;  they  then  give  rise  to  bloody  urine,  m  wluch 
cancer-cells  and  d&bris  may  be  found  on  microscopic  examination,  thus  ser\nng 
as  a  diagnostic  mark  of  the  nature  of  the  disease.  _ 

Malignant  fungus  or<;ancer  of  the  bladder  is  usually  associated  vnth  similar 
diseases''  of  the  prostate  or  neighbouring  structures,  and  in  women  may  be 
secondaiy  to  cancer  of  the  uterus.    According  to  Walshe,  it  does  not  appeal 

before  the  fortieth  year.  .  p„rrusted 

These  tumours,  whether  simple  or  malignant,  occasionaUy  1^<^<=° 
with  phosphatic  matter,  deposited  upon  them  by  the  urine  ;  and  ^l^^^^^J^^ 
resemble  still  more  closely  a  calculus  when  the  bladder  is  ' 
however,  they  may  be  distinguished  by  their  fixed  character,  and  by  the  unpos- 
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sibility  of  passing  a  sound  ai-ound  them.  Some  difficulty  is  often  experienced 
in  examining  the  bladder  in  these  cases  ;  for,  as  the  fungous  mass  pushes  back 
the  posterior  wall  of  the  viscus,  it  has  a  tendency  to  elongate  the  prostatic  por- 
tion ol  the  urethra  and  the  neck  of  the  bladder,  so  that  a  very  long  instrument 
may  be  required  to  reach  it. 
Little  can  in  general  be  done  in  the  way  of  Treatment  in  this  disease ;  though 

vp^irT^  of  Civiale  might,  in  some  cases,  be  advantageously  foHowed,  who 
nlTot '  ;t    S^r*^  '""'^'^  "^^^^  °f      bladdei- by  seizing  and  iwist- 

S  kf  '^1-  '''''  ''''''''''  ^  '^'^  ^  ^^'^^  ^  of 

Jmi^L  2tLr       '''' ''''        "^'^^''^^  °^  -f*- 

_  H^-MATUKIA.-The  admixture  of  blood  mth  the  urine  may  usuaUy  be  reco- 
msed  by  the  coloiu-  that  it  commxmicates  to  this  fl^ud.  ff  hTbLc  be  1 
lai^e  quantities,  the  urine  will  be  dark  bro.vn,  chocolate,  or  mtoon  coloteT 
and  wdl_  stain  red  the  bottom  of  the  utensil  or'a  piece  ofVMt™Z:;"er' 

wall  be  httle  discoloured,  but  will  deposit  a  red  or  br^vn  seclimeTon  s  ,nd 
mg.    Heat  coagulates  the  blood  into  a  brownish-grey  depositT!^.°  .  T 
'  HoLCm^  tTeLUt 

apfarZr"tt\'or'^*°"  °'  """"^  ^  P^^*  -^ary 

appardtus    but  it  often  assumes  so  great  an  importance  from  the  loss  of  blood 
mduced,  that  it  must  be  looked  upon  as  a  substantive  disease 

Produce  r  The ^^^^^^^         7^"""""  '''^  '''''''  -iU 

produce  It.    The  recogmtion  of  the  precise  morbid  condition  that  gives  rise  to 

hematuria  is  of  the  first  importance  in  its  treatment 

1.  Scemorrhage  from  the  Kidneys-When  occurring  fi-om  the  Iddneys  the 
bl  eding  may  be  the  resailt  of  congestion  of  those  org^s,  of  the  presence  of  a 
calciilus  m  them,  or  of  its  descent  down  the  ureter,  or  of  mali^^nantXTse  Th^ 
™rr\?  "7^1"'  -fl—a tory  or  passive  in  either  cfse  th  2e  ^ 
present,  after  the  discharge  of  blood  has  ceased,  evidences  of  chronic  reTal 
ease  in  the  for™  of  albumen,  pus,  or  casts  of  tubes.  When  the  hli^o^hte 
arises  from  renal  calculus,. either  stationary  or  descending,  the  symptoms  oTthat 
morbid  condi  ion,  described  in  p.  540,  vol.  ii.,  will  be  well  markT 

2.  hemorrhage  frorn  the  Bladcler.-li  the  blood  proceed  from  the  bladder  it 
may  be  the  resiilt  ol  congestion  of  the  mucous  membrane,  of  the  irritation  n'f  ! 
calculus,  or  of  the  xilceration  of  mabgnant  cHsease.  When  it  depenTot "sll 
congestion  there  wiU  be  a  sensation  of  weight  in  the  region  of  the  bladcU  S 
frequent  desire  to  pass  urine  ;  when  on  calciilus,  the  Special  symptoms  o^^^^^ 
existence  of  stone  wiU  be  present;  and  when  on  malignant  Sse  the  r  , 
charge  of  pus,  and  of  the  debris  of  the  ulceratin-  tumour  v^}^  l^T^  ' 
evidences  of  the  true  source  of  the  ha^moXge.         '  xmequivocal 

3.  ir^arr7^a£r.>om  <A.  Pro.tote.-If  the  prostate  be  the  soiirce  of  haamonliac^^ 
the  discharge  may  be  occasioned  by  congestion  of  that  organ,  or  by  iruTeratLu 
simple  or  malignant.    In  "these  cases,  exploration  bv  tln«  .If  n  ' 
will  indicate  the  true  cause  of  the  bleedLg. 

In  general,  when  the  hoamaturia  is  renal,  the  urine  wiU  be  imifomly  mixed 
with  the  blood;  when  it  is  prostatic  or  vesical  the  first  ui-inP  flinf 
that  is  dra.vn  off  by  the  catheter,  wiU  be  pale  ^n^tuto^Xl  Z  ^^Z 
at  the  termination  of  the  flow  nothing  but  blood  may  escape  ' 

4.  Hemorrhage  from  the  Urethra.— The  bleeding  may  ai-ise  froiYi  «,-rv,  ^ 
gestion^of^the  mucous  membrane,  from  inflammatory  irritation  o^S,  or  mTy^ 
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foUow  rupture  of  the  walk  of  the  canal,  consequent  on  injury  or  on  the  intro- 

duction  of  instruments.  .,    ,       ^^f^-^a-noa  tr. 

Treatment  -The  treatment  of  hsematuria  must  necessarily  have  teferen^e  to 
its  cause  f  it^lse  from  inflammatory  congestion  of  the  kidneys,  hkdder,  or 
SosJI  cxip  n.  or  the  application  of  leeches  over  the  affected  part,  demul- 
prostate  cuppn  m  ^ffi^^^ious  ;  if  from  passive  congestion,  it 

'^TZliX^^  tl.at  the  hepatic  portal  system  is  at  fault,  and  a  dose  or 
Zo  o  Uue  pill  or  calomel,  followed  by  a  pm-gative,  and  afterwards  by  the  uje 
S  astringents,  wiU  speedily  induce  a  cessation  of  the  hsemoii-hage.  The 
^.trin-ent  that  exercises  the  most  marked  influence  in  arresting  hEematuna, 
whenVat  condition  is  purely  passive,  is  undoubtedly  gallic  acid.  This jnay 
be  given  in  five  or  ten  grain  doses,  frequently  repeated,  in  infusion  of  buchu  or 

uva  UTsi.  .     .  , ,  . 

As  a  general  rule,  it  is  better  not  to  use  the  catheter  m  these  cases  ;  but 
sometimes  the  bladder  becomes  distended  by  a  large  soft  coagulum,  filling  up 
its  interior,  and  causing  it  to  reach  to  the  umbUicus,  forming  a  rounded  solid 
tumour,  like  a  gravid  uterus.  In  such  circumstances,  the  more  fluid  contents 
may  be  di-awn  ofl:  by  a  large  catheter,  and  the  more  solid  portions  broken 
down  and  washed  away  by  the  injection  of  tepid  water  through  a  large-eyed  or 
double-current  catheter.  If  decomposition  occur-  in  the  coagulum,  givmg  nse 
to  the  formation  of  flatus  in  the  bladder,  a  weak  tepid  saline  solution,  to  which 
a  little  creasote  has  been  added,  may  advantageously  be  used.  I  have  known 
abundant  haematuria  to  continue  for  many  years-for  twelve  or  fourteen- 
without  any  very  evident  cause,  and  without  deranging  the  general  health  to 
so  great  an  extent  as  might  be  expected  from  so  continuous  and  copious  a  loss 
of  blood. 

ATONY  OE  THE  BLADDER 
Ato7iy  of  the  Bladder  may  occur  with  the  opposite  conditions  of  retention  and 
incontinence  of  urine,  according  as  the  neck  of  the  organ  retains  or  ^^^s  Jo^t  its 
contractne  power.  When  the  body  of  the  bladder  is  paralysed,  whilst  the 
neck  presei-ves  its  contractility,  retention  of  ui-ine  will  ensue  m  consequence 
of  simple  inabmty  on  the  part  of  the  organ  to  expel  its  contents,  and  not  from 
the  existence  of  any  mechanical  obstacle  to  the  outward  flow  of  the  urme. 
When  on  the  other  hand,  the  neck  of  the  bladder  is  paralysed,  the  urme 
cannot  be  retained,  but  dribbles  away  involuntarHy,  thus  constitutmg  mcon- 

Eetention  of  Urine.-Loss  of  tone  in  the  body  of  the  bladder,  leading 
eventually  to  its  paralysis,  not  unfrequently  occurs  in  old  age  as  the  result  ot 
simple  diminution  of  muscular  power  ;  or  it  may  happen  as  a  consequence  ot 
fever  ;  or  as  one  of  the  symptoms  of  paraplegia,  fi-om  whatever  cause  arismg. 
It  may  occur  suddenly  in  cases  of  injury,  in  which  the  lower  of  the  spmal  cord 

llSoms'-When  this  condition  comes  on  slowly  as  the  result  of  disease,  the 
patient  usuaUy  finds  that  the  urine  escapes  in  a  dribbling  manner  ;  that  there 
is  some  difficulty,  and  at  last  an  impossibiHty,  in  emptying  the  bladder  com- 
pletely ;  and  there  is  not  that  forcible  ejection  of  the  last  drops  of  imne  that  is 
characteristic  of  a  healthy  tone  in  the  organ ;  at  the  same  time  there  is  not  im- 
Crequently  a  tendency  to  the  dribbling  away  of  a  few  drops  towards  ^^^^ 
the  emission  of  urine,  and  after  its  apparent  cessation.  There  is 
sional  escape  of  urine  at  night.  Wlien  complete  retention  occurs,  ^^J^';*'^^^  ""J 
take  place  gradually  or  suddenly,  the  bladder  slowly  enlarges,  nsmg  at  last  out 
of  the  pelvis  into  the  abdomen,  stretching  up  into  the  hypogastric  region, 
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reaching  even  as  higli  as  the  umbilicus.    On  examining  the  lower  part  of  the 
abdomen,  the  orgaji  Avill  be  felt  hard,  elastic,  rounded,  and  pyriform  in  shape, 
projecting  above  the  pubes,  and  feeling  much  like  an  enlarged  uterus.    In  this 
situation,  also,  percussion  will  elicit  a  dull  sound  ;  and  on  exploring  the  part 
through  the  rectum,  the  bladder  wiU  be  found  to  project  in  this  direction  also ; 
ajd  on  tapping  with  the  fingers  above  the  pubes,  fluctuation  may  be  felt  through 
the  waU  ol  the  gnt.  After  the  bladder  has  once  become  distended,  it  commonly 
Happens  tJiat  a  quantity  of  lu-ine  continues  to  diibble  out  of  it ;  in  fact,  the 
amount  that  escapes  in  this  manner  may  be  very  considerable,  though  the  re- 
tention contmue  uni-elieved.    Tliis  retention  with  dribblvng  is  a  condition  of 
much  practical  importance,  as  the  continued  escape  of  urine  may  lead  the 
patient,  and  even  the  Surgeon,  to  overlook  the  true  nature  of  the  disease  ;  the 
more  so,  as  m  elderly  people  retention  slowly  induced  often  occasions  but  little 
inconvemence.    I  have  drawn  off  nearly  a  gallon  of  urine  from  a  patient  in 
whom  it  had  not  been  suspected  that  retention  existed,  in  consequence  of  the 
continuance  of  this  dribbling.    In  women,  retention  is  not  by  any  means  so 
common  as  m  men,  but  the  bladder  will  sometimes  attain  an  enormous  size 
nsing  as  high  as  the  umbiHcus ;  and  such  large  bladders  have  been  tapped 
under  the  supposition  of  the  tumour  being  an  ovarian  cyst,  or  some  simHar 
growth.    I  once  witnessed  such  a  case  in  which  the  Surgeon,  to  his  siu-prise 
on  tappmg  the  tumour,  drew  off  a  quantity  of  clear  and  healthy  luine  instead 
of  ovanan  fluid;  fortimately  no  bad  effects  foUowed.    This  retention  with 
dnbbhng  occurs  in  consequence  of  the  bladder,  as  it  rises  out  of  the  pelvis, 
elongatmg  its  neck  ;  and  as  the  body  becomes  bent  forward  over  the  pubes  a 
sharp  curve  or  angle  is  formed  at  the  junction  of  the  neck  and  body  of  the 
viscus,  through  which  a  small  body  of  urine  continues  to  drible  away,  and 
escapes  rather  by  its  own  gravity  than  by  any  expulsive  effort  on  the  part  of 
the  patient. 

Diagnosis.— Retention  from  atony  can  easUy  be  diagnosed  from  retention 
from  obstruction:  for,  on  introducing  the  catheter  when  the  patient  is  lying  on 
his  back,  the  mstrument  will  not  only  readily  enter,  but  the  urine  wiU  simply 
flow  out  in  a  slow  uniform  stream,  not  being  projected  in  a  jet  by  the  contrac- 
tion of  the  waUs  of  the  organ,  but  rising  and  faUing  in  obedience  to  the 
respiratory  movements.  The  urine  that  escapes  in  a  case  of  retention  wiU 
always  be  found  to  be  high-coloured  and  very  ammoniacal ;  its  specific  gravity 
is  also  considerably  increased,  in  consequence  probably  of  the  absorption  of  its 
more  watery  constituents. 

Eesults.— The  habitual  retention  of  a  small  quantity  of  urine  in  an  atonic 
bladder  which  is  incapable  of  discharging  completely  the  whole  of  its  contents 
occurs  much  more  frequently  than  is  suspected.  The  quantity  thus  retained 
wiU  vary  from  an  ounce  to  haK  a  pint  :  the  patient  believing  that  he  has 
emptied  his  bladder,  but  the  introduction  of  a  catheter  proving  the  existence 
of  retained  urine.  This  condition  wiU  be  a  source  of  serious  inconvenience,  and 
eventuaUy  of  disease,  to  the  patient.  In  consequence  of  the  bladder  never 
being  completely  emptied,  there  will  be  frequent,  sudden,  and  almost  irresistible 
calls  to  pass  urme,  so  as  to  simulate  irritability  of  the  bladder.  The  retained 
unne  becomes  offensive,  ammoniacal  or  fishy  in  odour,  and  mixed  with  mucus 
or  muco-pus.  The  constituents  of  the  urine  become  absorbed,  give  rise  to  im- 
paired nutrition,  and,  being  eliminated  by  the  skin,  irritate  it  and  occasion 
intractable  forms  of  skin-disease.  I  have  seen  chronic  eczema  of  the  most  in- 
veterate character  produced  in  this  way,  and  only  yield  to  treatment  on  care 
being  taken  to  keep  the  bladder  clear  and  free  from  residual  lu-ine.  The  con- 
tinuance of  complete  retention  of  urine  from  paralysis  or  atony  of  the  bladder 

H  R  2  ' 


G12  DISEASES  OF  THE  BLADDER. 

wUl  probaWy  give  rise  to  fatal  consequences  ;  a  suWite  inflammation  taking 
place  in  tlie  mucous  membrane  of  the  organ  winch  falls  into  a  s  oughy  con- 
dition, accompanied  by  symptoms  of  a  typW  type  In  some  ^tan~a 
supervenes,  owing  to  the  poisoning  of  the  system  by  the  absorption  of  the 
Xarconstituents.  Even  though  the  retention  be  reheved,  this  condition  is 
ITto  come  on;  vesical  catarrh  with  fetid  urine  supervemng,  the  tongue 
becomme  brown,  and  low  fever  setting  in.  It  is  very  seldom  that  the  bhidder 
ulcerates  or  bui-sts  when  the  retention  arises  from  paralysis  of  that  organ  inde- 
pendent of  any  mechanical  obstacle  ;  the  continued  dribbling  preventing  this 

TrSieS".— The  treatment  of  this  form  of  retention  must  have  reference  to 
the  cause  of  the  atony  or  paralysis  of  the  bladder  ;  but  in  aU  circumstances 
the  urine  must  be  drawn  off  regularly.  A  large  gum  catheter  must  accordmgly 
be  introduced  twice  a  day,  even  though  the  retention  be  not  complete,  m  order 
to  empty  the  bladder  of  the  smaU  quantity  of  residual  urine  left  in  it  after  the 
apparent  evacuation  of  its  contents ;  and,  in  doing  this,  care  must  be  taken  that 
the  beak  of  the  instrument  properly  enters  the  body  of  the  bladder,  which  is 
fiu-ther  removed  from  the  pubes  than  usual ;  for  it  will  sometimes  happen  that 
it  may  enter  the  dilated  prostatic  part  of  the  urethra,  or  elongated  neck  of  the 
bladder,  when,  an  oimce  or  two  of  mine  escaping,  it  may  be  supposed  that 
there  is  no  more  left,  though  in  reality  the  viscus  is  immensely  distended.  In 
order  to  get  the  catheter  weU  in,  its  point  should  be  closely  hooked  around  the 
pubes  and  raised  by  depressing  the  handle  between  the  thighs.    In  cases  oi 
paralysis,  the  catheter  should  not  be  allowed  to  remain  in  the  bladder,  lest  the 
pressure  of  its  point  against  the  mucous  membrane  increase  the  tendency  to 
low  cystitis,  or  give  rise  to  sloughing. 

If  the  retention  arise  from  paralysis  dependent  on  injury  or  disease  oi  the 
spine  it  will  occasionaUy  be  found  that  strychnine,  either  administered  inter- 
naUy  or  applied  endermicaUy,  will  tend  to  lessen  it.  If  the  atony  arise  from 
old  age,  the  administration  of  cantharides,  or  the  application  of  a  blister  to 
the  samim,  may  be  of  use.  In  some  cases  the  application  of  cold  to  the  mside 
of  the  thighs  or  to  the  abdomen  will  facilitate  the  contraction  of  the  organ  ; 
hence  it  is"  the  custom  of  some  old  men  labouring  under  this  affection  to  press 
the  chamber  atensil  against  the  inside  of  the  thighs  ;  and  I  have  known  a 
patient  find  more  relief  from  sitting  on  the  marble  top  of  his  commode,  than  m 

any  other  way.  n  j  j 

Incontinence  of  Ueine  arises  from  weakness  of  the  neck  of  the  bladder, 
in  consequence  of  which  there  is  not  sufficient  power  to  hold  the  contents  of 
the  organ,  and  the  urine  escapes.  It  may  be  regarded  as  active  or  passive, 
according  as  the  body  of  the  bladder  retains  or  has  lost  its  contractile 

power.  . 

Active  Incontinence  is  most  frequent  in  chHdren,  in  whom  it  occurs  during 
sleep,  the  patient  losing  command  over  the  sphincter  so  soon  as  a  smaU 
quantity  of  urine  has  accumulated  beliind  it.  In  many  cases  it  is  sympathetic, 
dependent  on  the  irritation  of  piles,  stricture  of  the  uretlira,  or  stone  m  the 
bladder  ;  and  occasionaUy  it  results  fi-om  nervous  causes,  more  particularly  in 
women  of  a  hysterical  temperament.  In  strumous  chilcben,  nocturnal  in- 
continence of  urine  is  very  apt  to  occm-;  probably  from  the  u-ritation  produced 
by  the  fluid,  which  is  generally  found  loaded  with  uric  acid  crystals. 

Passive  Incontinence,  or,  as  it  has  been  termed  by  Thompson,  over/ow  ot 
urine,  occm-s  when  the  bladder  is  in  a  state  of  atony.  In  such  cases,  the 
sphincter-like  action  of  the  neck  may  not  be  quite  lost,  so  that  a  anall 
quantity  of  urine  is  ejected  from  tune  to  time,  as  it  overcomes  the  slight 
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resistance  oflerecl  by  the  jjartial  contractility  of  the  neck.  Over-distension  of 
the  bhidder  will  occasion  iacontiaence  of  urine,  not  from  paralysis,  but  fi-om 
a  kind  of  strain  of  the  muscular  structures  of  the  part :  in  this  way  a  patient, 
who  from  cii-cimistfmces  has  been  unable  to  empty  his  bladder  for  a  con- 
siderable time,  may  sutler  from  incontinence.  Incontinence  or  overflow  is 
also  liable  to  occur  in  cases  of  enlarged  prostate;  being  here  preceded  by 
distention  (see  page  620).  In  old  people  it  may  occur  from  simple  debiHty, 
and  is  commonly  associated  with  a  tendency  to  retention. 

Treatment.— The  treatment  must  depend  upon  the  cause.  When  the  in- 
contmence  occurs  in  weakly  chHcben,  if  it  be  not  connected  with  worms  or 
gastro-mtestmal  in-itation,  which  should  then  be  removed,  the  administration 
ol  tomes  wiU  be  foimd  useful-either  quinine  or  the  tincture  of  sesquichloride 
ot  u-on,  alone  or  conjoined  with  tincture  of  cantharides.  If  there  be  irritation 
of  the  mucous  membrane  of  the  bladder,  the  administration  of  alkaUes,  in 
conjunction  mth  a  tonic,  as  the  potassio-tartrate  of  iron,  or  a  little  copaiba 
mi^ed  with  honey,  will  be  foimd  very  serviceable.  Cold  sponging,  Hght 
clo  hmg  at  mght,  and  means  calculated  to  break  the  habit,  such  as  waking  the 
child  at  the  time  at  which  it  generaUy  occurs,  changing  his  position  in  bed,  &c., 
should  not  be  omitted.  When  it  occurs  at  a  more  advanced  period  of  life,  if 
there  be  any  source  of  sympathetic  irritation,  this  must  be  removed  •  if 
none  can  be  discovered,  recourse  must  be  had  to  tonics,  especiaUy  iron  and 
lytta  with  stiychnine,  and  galvanism,  together  with  cold  douching  or  shower- 

Hysterical  Eetention  and  IncoxNtinence  op  Urine  not  mifrequently 
occur  m  nervous  girls,  and  require  to  be  treated  by  antihysterical  remedies, 
amongst  which  preparations  of  sesquichloride  of  iron,  either  alone  or  with 
valerian,  wiH  be  foimd  most  useful.  Cold  douches  are  also  of  great  service. 
In  cases  of  hysterical  retention,  it  may  sometimes  be  necessary  to  use  the 
catheter  ;  but  m  such  circumstances  it  is  weU  not  to  employ  this  instru- 
ment too  frequently,  as  the  patients  are  apt  to  get  into  the  habit  of  having  it 
mtroduced,  and  wiU,  with  that  morbid  propensity  that  characterises  hysteria, 
contmue  for  a  length  of  time  to  requfre  its  introduction.  If  left  to  themselves 
though  the  bladder  may  become  much  distended,  it  wiU  not  burst,  but  will 
probably  empty  itself  without  further  trouble,  particularly  if  the  patient  be 
put  mto  a  tub  and  weU  douched  over  the  Hp  and  loins  with  cold  water.  In 
some  cases,  these  morbid  conditions  in  women  appear  to  be  connected  with 
some  local  irritation  about  the  urethra  or  uterus  ;  and  then  proper  treatment 
must  be  dfrected  to  these  organs  before  the  disease  can  be  removed. 

Painful  Conditions  of  the  Bladder.— The  bladder  is  often  the  seat  of 
severe  pam,  either  continuous  or  remittent,  without  any  disease  beinc.  dis- 
cernible in  it  on  the  closest  examination ;  the  pain  being  either  a  Icfrid  of 
neuralgic  condition,  especiaUy  occurring  in  hysterical  or  hyiiochondriacal 
patients;  or  else  being  sympathetic  with,  and  dependent  on,  disease  at  a 
distance,  as  in  the  kidneys,  uterus,  rectum,  &c.  At  the  same  time  it  must 
be  borne  m  mmd,  that  the  secretion  of  acid  or  frritating  urine  wiU,  in  some 
individuals,  be  a  source  of  much  and  constant  suffering  ;  and  that  any  disease 
seated  about,  or  coming  into  contact  mth,  the  neck  of  the  bladder,  as  tumour 
stone,  &c.,  IS  especially  apt  to  give  rise  to  severe  suffering,  and  wiU,  in  many 
cases,  be  accompanied  by  frequent  desii-e  to  micturate,  with  much  spasm  about 
the  part. 
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CHAPTER  LXIX. 


DISEASES  OF  THE  PKOSTATE. 
The  prostate  is  subject  to  Acute  and  Clironic  Inflammation,  to  Hypertrophy, 
and  occasionally  to  Atrophy,  MaHgnant  Disease,  Tubercle,  and  the  formation 
of  Calculi. 

PEOSTATITIS. 

Acute  Inflammation  of  the  Prostate,  or  Prostatitis,  very  rarely  occui-s 
as  an  idiopathic  affection.  When  met  with,  it  is  usuaUy  the  result  of  gonorrhoea, 
or  of  the  use  of  stricture-instruments,  more  especially  in  middle-aged  men. 

Symptoms— These  are  deeply  seated  dull  pain,  with  heat  and  weight  in  the 
permseum,  a  frequent  desire  to  pass  urine,  and  very  great  and  spasmodic  pain 
accompanying  the  act ;  in  fact,  the  irritability  that  is  set  up  about  the  neck  of 
the  bladder  is  perhaps  the  most  marked  and  distressing  feature  in  the  disease. 
These  symptoms  are,  however,  common  to  various  inflammatory  affections  of 
the  urinary  organs,  and  they  can  only  be  distinctly  referred  to  the  inflamed 
prostate  by  rectal  exploration.  On  introducing  the  finger  into  the  gut,  the 
prostate  will  be  found  much  enlarged  and  exquisitely  tender  to  the  touch  ;  and 
the  patient  often  suffers  considerably  from  the  pressure  of  the  inflamed  organ 
upon  the  rectum  duriag  defecation. 

Treatment.— This  should  be  of  an  active  antiphlogistic  character,  so  as  to 
prevent,  if  possible,  the  formation  of  abscess.  The  perinseum  must  be  cupped 
or  well  leeched ;  warm  hip-baths  and  poppy  fomentations  assiduously  em- 
ployed ;  and  salines  with  antimony  administered.  In  this  way,  the  formation 
of  abscess  within  or  aroimd  the  prostate  may,  in  many  cases,  be  prevented.  ' 

Prostatic  Abscess  may  happen  either  as  a  consequence  of  acute  rnflam- 
mation  running  into  the  suppiuative  stage,  and  in  this  way  it  is  not  very 
unfrequently  met  with  as  a  compHcation  of  gonorrhcEa  ;  or  it  may  occur  with 
comparatively  little  antecedent  mflammation  —  as  sometimes  happens  m 
pyteniia,  or  if  the  organ  be  accidentaUy  bruised  dui'ing  Hthotrity.  In  these 
cases  abscess  perhaps  as  frequently  forms  in  the  areolar  envelope  as  m  the 
organ  itself.  Idiopathic  suppm-ation  of  the  prostate,  irrespective  of  any  of  the 
above  causes,  is,  however,  of  rare  occurrence  ;  but  it  may  occur  in  individuals 
of  broken  health,  the  matter  then  usuaHy  accumulating  m  large  quantity,  and 
discharging  itself  into  the  bladder. 

Symptoms.— When  inflammation  of  the  prostate  terminates  m  abscess,  rigors, 
with  strangury,  and  perhaps  retention  of  urine,  occur.  In  many  cases  the 
perineeum  becomes  brawny;  in  others,  tenderness  of  the  gland  and  deep 
fluctuation  may  be  felt  tlirough  the  rectum.  When  left  to  itself,  the  abscess 
most  usuaUy  gives  way  into  the  urethra  or  neck  of  the  bladder  ;  but  it  may, 
especially  when  occurring  in  the  prostatic  capsule,  open  externaUy  mto  the 
perineeum,  or  even  into  the  rectum.  In  many  cases,  the  abscess  presentmg 
on  the  urethxal  surface  of  the  prostate  is  burst  dui-ing  the  mtroduction  of 
the  catheter,  used  for  the  reUef  of  the  retention  of  urine  induced  by  the 
pressure  of  the  tumefaction;  the  matter  escaping  along  the  side  ot  ana 

through  the  instrument.  „   ,       .  .  ,'„j,Vofi'r.n 

Treatment.-It  not  unfrequently  happens  that  the  first  certain  indication 
afforded  to  the  Surgeon  of  the  formation  of  a  prostatic  abscess  is  tne  escape  ot 
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pus  by  the  ixretlira,  or  mixed  with  the  lu-iue,  so  as  to  give  this  fluid  a  thick 
milky  appearauce.  In  such  circumstances,  the  only  available  treatment  is  that 
which  is  directed  for  the  relief  of  the  strangury  and  local  vesical  irritation  on 
ordinary  medical  principles,  such  as  have  already  been  described.  But  if,  as 
sometimes  happens,  the  pus  come  forwards  into  the  perineum,  then  a  more 
decided  line  of  treatment  is  required.  In  these  cases  a  hard  brawny  mass  will 
be  felt  lying  deeply  on  the  side  of  the  perinfeum  ;  and  into  tliis  a  deep  incision 
should  be  made.  The  Surgeon  must  not  wait  for  fluctuation,  but  must  cut 
deeply  in  the  direction  of  the  matter,  keeping,  however,  as  nearly  as  possible 
in  the  mesial  line,  -vvith  the  back  of  the  knife  towards  the  rectum.  Even  if  no 
pus  escape  at  first,  it  may  do  so  if  the  part  be  weU  poulticed  for  a  few  hours  ; 
and  thus  communication  with  the  urethra  or  rectum  may  be  prevented. 

Retention  op  Ubine  from  Prostatitis.  —  In  prostatitis,  retention  may 
occur  from  the  swelling  of  the  organ,  from  the  infiltration  of  exudation- 
matters  ai-ound  it,  or  from  the  formation  of  pus  in  it.  In  these  cases  the  neck 
of  the  bladder  will  be  carried  to  a  considerable  distance  from  the  surface,  and 
may  very  probably  not  be  reached  by  an  ordinary  catheter,  which  may  be 
buried  up  to  the  rings  and  yet  not  enter  the  cavity  of  that  organ.  In  these 
circumstances  a  silver  prostate-catheter  should  be  employed  ;  and  this  miist  be 
carefully  iatroduced,  lest,  by  entering  the  cavity  of  an  abscess  which  has 
already  burst  per  urethram,  it  might  be  supposed  to  have  entered  the  bladder 
itself.  In  introducing  the  instrument  under  these  circumstances,  care  should 
be  taken  to  keep  its  point  constantly  in  contact  with  the  upper  surface  of  the 
urethra,  and  to  hook  it  round  the  pubes.  The  upper  surface  of  the  uretlira  is 
a  sure  guide  to  the  bladder  ;  for  any  abscess,  false  passage,  or  irregularity  of 
direction  will  always  first  aifect  the  lower  aspect  of  this  canal,  being  sur- 
rounded by  yielding  structures  ;  whilst  the  upper  part,  being  firmly  supported 
by  bone  and  ligument,  cannot  so  readily  alter  its  direction. 

CHRONIC  ENLARGEMENT  OF  THE  PROSTATE. 

Chronic  Enlargement  of  the  Prostate  may  be  looked  upon  as  a  senile  disease, 
seldom  occurring  before  the  age  of  fifty-five,  and  being  commonly  met 
with  after  this.  At  that  period  of  life,  as  Brodie  observes,  when  the  hair 
becomes  grey  and  scanty,  when  atheroma  begins  to  be  deposited  in  the  coats 
of  the  arteries,  and  when  the  arcus  senilis  forms  on  the  cornea,  the  prostate 
often  becomes  increased  in  size.  At  the  same  time,  however,  other  changes 
take  place  in  the  genito-urinary  system  ;  thus  the  urethra  becomes  dilated 
and  the  bladder  thickened ;  and,  unless  the  enlargement  of  the  prostate 
advance  in  too  great  a  proportion  to  the  other  changes,  so  as  to  interfere  with 
the  free  escape  of  the  urine,  no  disease  can  properly  be  said  to  be  established. 
If  we  look  upon  the  diseased  enlargement  of  the  prostate  as  such  an  amount  of 
hypertrophy  of  this  organ  as  interferes  seriously  with  the  discharge  of  the 
urine,  we  shall  probably  not  fijid  it  so  frequent  even  in  old  men  as  is  generally 
supposed.  Guthrie  states  that  it  is  not  commonly  found  in  the  pensioners  at 
Greenwich  Hospital.  Thompson  found  that  an  enlargement  appreciable 
after  death  existed  in  34  per  cent,  of  men  above  the  age  of  sixty ;  but 
that  such  a  degree  of  enlargement  as  to  give  rise  to  symptoms  during  life 
was  only  met  with  in  15  or  16  per  cent,  of  the  cases  he  examined.  Though 
age  must  be  looked  upon  as  the  primary  cause  of  this  particular  hypertrophy 
of  the  prostate,  there  can  be  little  doubt  that  it  may  be  predisposed  to  by 
any  continued  source  of  irritation  of  the  urinary  organs,  such  as  gonorrhoea, 
stricture,  or  hard  living. 
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Characters.— Enlargement  of  the  prostate  is  due  to  hypertrophy  of  the 
normal  structures— fibrous  and  glandular— of  the  organs.  Most  commonly 
there  ia  an  excess  of  development  of  the  fibrous  structure  ;  generally,  how- 
ever, when  the  size  of  the  gland  has  been  very  slowly  and  not  greatly 
enlarged,  there  is  nearly  equal  hypertrophy  of  aU  the  tissues.  In  rare 
instances  there  is  excessive  development  of  the  glandular  element ;  and  in 
some  cases  homologous  tumours  are  developed.  The  enlargement  generally 
occupies  the  whole  of  the  organ,  and  may  cause  its  size  to  increase  to  that 
of  a  hen's  egg  or  a  small  orange ;  in  most  cases,  all  the  lobes  are  enlarged 
equally  or  nearly  eo,  hut  sometimes  there  is  a  greater  development  of  one  of 
the  lateral  lobes  or  of  the  middle  portion.  More  rarely,  the  lateral  lobes  or 
the  anterior  commissure  alone  are  enlarged. 

The  enlarged  prostate,  ia  the  earlier  stages,  presents  to  the  naked  eye  an 
appearance  of  rotundity  and  increased  fulness  :  at  a  more  advanced  stage, 
there  may  be  great  irregularity  of  outline.  There  is  usually  no  change  of 
colour  externally  :  and  the  texture  of  the  gland  is  generally  indurated,  though 
sometimes  it  is  found  to  be  looser  and  softer  than  natural.  On  making  a 
section,  the  cut  surface  bulges  above  the  level ;  and  the  shades  of  colour  are 
more  strongly  marked  than  in  the  healthy  prostate.  Not  uncommonly,  single 
gland-lobules  are  found  hypertrophied  ;  and  in  some  cases,  spheroidal  pro- 
minences are  seen,  which  are  easily  enucleated,  and  which  are  tumom-s  formed 
in  the  substance  of  the  gland.  These  we  shall  presently  speak  of.  In  some 
instances,  an  abimdance  of  fluid  escapes  from  the  cut  surface  and  from  the 
openings  of  the  prostatic  ducts  ;  while  ia  other  cases  this  is  entirely  wanting. 
Small  cavities,  dilatations  of  the  gland-folUcles,  are  occasionally  foimd  ;  some- 
times empty,  and  sometimes  contaiaing  a  yeUow  fluid  resembliag  pus  in 
appearance,  but  which  consists  of  the  jprostatic  secretion  in  a  thickened  state. 

Simple  Prostatic  Tumours. — The  nature  of  simiDle  tumours  of  the  prostate 
has  been  carefully  studied  by  Sir  Henry  Thompson  ;  to  whose  elaborate  work 
on  the  diseases  of  tliis  organ  the  student  is  referred  for  further  information. 
According  to  Thompson,  tumours  of  non-malignant  character  are  met  vdth  in. 
most  cases  of  hypertrophied  prostate,  and  also  occasionally  when  there  is  no 
enlargement  of  the  organ.    He  divides  them  iato  two  classes. 

"  1.  Tumours  which  are  generally  imbedded  ia  the  substances  of  the  pro- 
state, but  the  structures  of  which  are  isolated  from  those  which  surroimd  it. 

"  2.  Outgrowths  which  are  continuous  ia  structure  with  the  parts  of  the 
prostate  whence  they  spriag,  but  which  manifest  a  tendency  to  become 
partially  isolated,  by  assuming  a  more  or  less  polypoid  form,  and  maintaiaing 
attacliment  to  the  parent  organ  through  the  medium  of  a  pedicle  only." 

1.  The  isolated  tumours  ia  the  substance  of  the  i^rostate  have  been  recognised 
by  Sir  E.  Home,  CruveiUiier,  Eokitansky,  Paget,  and  other  pathologists.  They 
may  occupy  any  portion  of  the  organ  ;  but  are,  perliaps,  more  numerous  in 
the  lateral  lobes  than  elsewhere.  They  are  easily  enucleated,  having  but  a 
loose  connection  with  the  substance  of  the  gland.  In  diameter  they  vary 
from  ith  to  fths  of  an  inch.  They  are  firmer  and  mostly  paler  in  colour  than 
the  proper  prostatic  tissue,  and  are  less  vascular. 

"  The  basis  of  the  tumours  appears  to  be  the  fibrous  basis  or  stuma  of  the 
prostate  itself,  an  admixture  of  unstriped,  soft,  pale  muscular  fibres,  and 
connective  with  a  little  elastic  tissue,  closely  iaterwoven.  Interspersed  v.dth 
this,  there  are  present  ia  most  cases  small  cavities  containing  flattened  poly- 
gonal or  spheroidal  epithelium,  like  that  seen  in  a  pouch  at  the  extreniity  of 
a  prostatic  gland-duct,  and  sometimes,  also,  some  prismatic  epithelium.  These 
cavities  are  sometimes  solitary,  sometimes  slightly  branched,  and  sometimes 
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of  an  elongated  or  tubular  form.  In  a  few  instances  there  is  very  little,  or 
perhaps,  no  such  ghmdular  tissue  to  be  foimd  ;  generally,  however,  a  careful 
search  will  discover  it.  In  some  of  the  outlying  tumours  the  glandular 
structure  is  more  perfectly  developed — in  some  it  is  quite  so— and  a  duct 
IS  furnished  which  evidently  carries  secretion  to  the  appointed  destination." 

2.  The  part  of  the  prostate  which  is  most  usually  the  seat  of  outgrowth  is  the 
middle  or  uretlu-al  portion,  which  may  become  greatly  enlarged  in  size,  with 
or  without  hypertrophy  of  the  lateral  lobes.  The  growth  assumes  a  pyriform 
shape,  and  is  more  or  less  pedunculated.  It  is  continuous  in  structure  with 
the  prostatic  tissues,  and  has  its  ow  duct,  wliich  opens  into  the  tirethra 
through  the  pecUcle.  Prostatic  concretions  are  commonly  found  in  these  out- 
groAvths  ;  never  in  the  isolated  tumoiu-s. 

Outgrowths  are  most  common  in  the  middle  portion  of  the  prostate  ;  but 
sometimes  there  may  be  a  projection  from  the  posterior  part  of  one  of  the 
lateral  lobes,  or  from  that  portion  of  the  gland  which  Hes  above  or  in  front  of 
the  inner  orifice  of  the  urethra. 

In  rare  instances,  the  verumontanum  alone  appears  to  be  afl^ected,  formin- 
a  thickened  polypoid  projection,  which  projects  in  a  valvular  manner,  and 
mterteres  materially  with  the  flow  of  mine. 

Thompson  points  out,  as  had  been  suggested  by  Velpeau,  that  remarkable 
analogies  exist  between  these  prostatic  outgrowths  and  the  fibroid  tumours 
ot  the  uterus.    This  view  is  in  accordance  with  the  teaching  of  Leuckart 
bimpson,  and  others,  that  the  prostatic  utricle  in  the  male  is  the  analogue 
ol  the  uterus  in  the  female. 

Mechanicai,  Effects  of  Enlarged  Prostate  on  the  Urinary  Organs 
—Enlargements  of  the  prostate  are  productive  of  inconvenience  with  regard  to 
the  flow  of  urine,  giving  rise  either  to  retention  or  to  incontinence,  or  to  a  kind 
of  mixture  of  both  conditions.  When  the  lateral  lobes  are  enlarged,  there  is  a 
cUniiniition  of  the  lateral  or  transverse  diameter  of  the  canal,  at  the  same  time 
that  the  antero-posterior  diameter  is  increased,  so  that  the  canal  becomes  a 
chmk-hke  passage^  The  urethra  also  becomes  greatly  elongated  and  tortuous  : 
and  IS  diverted  from  the  natural  direction— this  varying  with  the  form  of 
enlargement.  When  the  median  portion  is 
enlarged,  there  is  a  more  or  less  angular 
curvature  of  the  canal  at  the  prostatic 
portion.  When,  in  additi  on,  there  is  enlarge- 
ment of  a  lateral  lobe,  the  urethra  is  also 
curved  laterally  in  the  direction  of  the  en- 
larged lobe.  The  lateral  deviation  may 
occur  also  when  there  is  enlargement  of  the 
middle  lobe  ;  but  it  then  affects  both  sides. 

The  inner  orifice  of  the  urethra  also 
undergoes  changes.  Enlargement  of  the 
posterior  part  of  the  middle  portion  of  the 
prostate  giving  it  a  crescentiic  form,  with 
the  convexity  directed  upwards  :  and,  in 
enlargement  of  either  lateral  lobe,  the  con- 
vexity of  the  crescent  lies  towards  the  side 

opposite  the  enlarged  lobe.    Sometimes,   ..^=uvi,u 

when  there  are  two  or  more  ii-regularly  enlarged  lobes,  ^h7 orifice  is  very 
much  distorted,  elongated  and  ortuous.  Sometimes,  in  cases  of  valvularTr 
pedimcula  ed  projections  from  the  posterior  portions,  the  orifice  appears  to  be 
overlapped  altogether.    This  condition  existed  in  the  case  from  wliich  the 


Figr.  564.— Enlargement  of  Urethral 
Portion  of  Prostate. 
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accompanying  figure  (Fig.  564)  was  taken  ;  the  third  or  median  lobe  forming 
a  pedunculated  tumour  which  acted  Uke  a  valve— obstructing  the  exit  of  the 
urine  from  the  bladder,  though  it  did  not  offer  any  obstacle  to  the  introduction 

The  elongation  and  expansion  of  the  prostatic  portion  of  the  urethra  gives 
rise  to  an  iTicrease  in  its  capacity,  so  that  it  sometimes  holds  two  or  three 
ounces  of  urine  ;  and  the  elongation  wiU  carry  the  neck  of  the  bladder 
upwards  and  beliind  the  pubes,  to  a  considerable  distance  from  the  urethra. 

While  the  lateral  enlargements  cause  the  urethra  to  assume  a  somewhat  tor- 
tuous course,  the  middle  lobe,  if  hypertrophied,  may  readily  occasion  retention, 
by  projecting  against  the  entrance  to  this  winding  channel,  and  falling  over  it 
like  a  valve  whenever  the  patient  attempts  to  pass  urine,  as  in  Fig.  564, 
Then,  again,  if  the  middle  lobe  continue  small  whUst  the  enlargement  of 
the  lateral  lobes  takes  a  direction  up  towards  the  bladder,  widening  as  they  go, 
the  vesical  neck  may  be  so  dilated  that  inconttuence  and  a  continuous 
dribbling  will  occur  through  a  kind  of  fissure  that  extends  between  the  lateral 
lobes. 

The  obstacle  offered  to  the  passage  of  the  urine  by  an  enlarged  prostate  will 

~  usually  eventually  give  rise  to  a  chro- 
nically thickened,  fasciculated,  and  sac- 
culated bladder,  the  fundus  of  which 
descends  below  and  behind  the  enlarged 
gland,  forming  a  kind  of  pouch  that 
cannot  empty  itself,  and  in  which 
mucus  and  morbid  concretions  are 
apt  to  collect.  The  ureters  often  be- 
come dilated  and  the  Icidneys  chro- 
nically diseased  ;  a  series  of  changes 
well  illustrated  by  the  annexed  cut 
(Fig.  565). 

Symptoms. — The  symptoms  of  en- 
larged prostate  arise  primarily  from 
the  mechanical  obstacle  offered  to  the 
escape  of  the  urine.    The  first  symp- 
toms usually  consist  in  the  feeling  of 
a  necessity  to  straiu  slightly  before  the 
urine  wOl  flow;  and  then,  after  the 
bladder  has  been  apparently  emptied, 
in  the  tavoluntary  escape  of  a  small 
quantity  of  urine.    The  patient  also 
finds  that  he  is  much  longer  than  usual 
m  emptying  the  bladder  ;  for,  though 
the  stream  flows  freely  enough  so  soon 
as  it  has  once  begun  to  escape,  yet  it 
cannot  be  properiy  projected,  the  viscus 
having,  to  a  certain  extent,  lost  its 
tonicity.  About  this  time  changes  begin  to  take  place  in  the  urine  which  usually 
becomes  somewhat  fetid,  even  while  it  continues  acid,  and  is  often  nitermixecl 
with  more  or  less  viscid,  stringy  mucus ;  though  in  many  cases  it  is  clear,  paic 
and  not  in  any  way  altered  in  character.    The  symptoms  often  come  on  m  a 
very  gradual  manner,  the  patient  straining  and  experiencing         ^^'^  .j^ 
in  the  extrusion  of  the  urine  for  months  or  even  years  before  i-eten^wi  w^i 
occur.     As  the  disease  advances  and  the  bladder  becomes  less  capaoie  oi 


Fig.  565.— Results  of  Enlarged  Prostate  : 
Bladder  thickened  and  enlarged  ;  Ureters  di- 
lated ;  Chronic  Disease  of  ICidneys. 
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emptying  itself,  two  or  three  or  three  ounces  or  more  of  resichial  urine  are  left, 
which  becomes  clai-k,  and  mixed  with  adhesive  sticky  mucus  ;  and,  at  last,  if  the 
mucous  membrane  of  the  bladder  fall  into  a  chronic  state  of  inflammation,  it 
assumes  a  milky  appearance  from  an  admixture  of  pus,  and  becomes  honibly 
offensive,  blackening  the  silver  catheter. 

Diagnosis. — The  exact  condition  of  the  enlarged  prostate  can  only  be  ascer- 
taiaed  by  examination  through  the  rectimi  and  urethra.  By  rectal  exploration 
with  the  finger,  the  degree  of  enlargement  of  the  lateral  lobes  can  best  be 
ascertained  ;  though,  as  in  many  cases  the  end  of  the  finger  cannot  reach  the 
further  extremity  of  the  gland,  it  wiU  be  impossible  to  say  to  what  extent  the 
hypertrophy  has  extended.  The  urethi-al  exploration  must  be  conducted  by 
means  of  a  long  gum-elastic  or  a  silver  prostatic  catheter,  and  wiU  afford 
information  that  rectal  exploration  cannot  give  ;  and  by  it  are  ascertained 
approximately  the  size  of  the  middle  lobe,  and  the  condition  of  the  urethra  as 
to  elongation  and  curve. 

The  diagnosis  of  obstruction  in  consequence  of  enlarged  prostate  has  to  be 
made  from  that  produced  by  1,  Stricture  of  the  Urethra ;  2,  Calculus  of  the 
Bladder  ;  3,  Vesical  Tumour  ;  4,  Chronic  Cystitis  ;  5,  Atony  of  the  Bladder  ; 
6,  Paralysis  of  the  Bladder. 

1.  In  Stricture  the  stream  of  urine  is  small;  the  obstruction  is  within  six 
inches  of  the  meatus  ;  and  the  disease  mostly  occurs  before  middle  Ufe.  In 
enlarged  prostate,  the  flow  of  uriue  is  not  always  reduced  in  volume  ;  the 
obstruction  is  at  least  seven  inches  from  the  orifice  ;  and  the  enlargement  does 
not  occur  imtil  after  middle  Hfe. 

2.  Calculus  presents  many  symptoms  in  common  with  enlarged  prostate,  and 
its  more  special  symptoms  may  be  absent.  The  presence  of  a  small  quantity  of 
florid  blood  in  the  urine  passed  after  exercise  should  make  the  Siu-geon  strongly 
suspect  the  presence  of  a  stone ;  but  the  use  of  the  soimd  will  alone  lead  to  an 
exact  diagnosis. 

3.  Vesical  Tumoior  gives  rise  to  more  pain  and  tenderness  on  the  introduction 
of  instruments  than  prostatic  enlargement ;  and  the  nrine  generally  contains 
sanious  discharge  and  flocculi,  often  with  sabulous  matter.  Microscopic  exami- 
nation of  the  contents  of  the  tu-ine  may  show  the  presence  of  the  component 
tissues  of  the  tumour.  Tumours,  especiaUy  of  the  malignant  kind,  may  be 
felt  through  the  rectimi  ;  while  villous  tumours  give  rise  to  the  almost  con- 
stant presence  of  blood  in  the  urine. 

4.  In  Chronic  Cystitis,  without  complication,  the  absence  of  the  physical  signs 
of  enlarged  prostate,  as  ascertauied  by  examination,  will  establish  the  dia- 
gnosis. 

5.  In  Atony  of  the  bladder  from  over-distension,  the  diagnosis  is  effected  by 
observing  the  maimer  in  which  the  urine  flows  on  the  introduction  of  a  catheter. 
In  prostatic  obstruction — provided  that  the  distension  have  not  produced  atony 
—the  flow  of  urine  is  often  forcible,  and  can  be  accelerated  by  the  will  of  the 
patient ;  while,  in  atony,  the  urine  simply  runs  out  thi-ough  the  catheter. 

6.  True  Paralysis  of  the  bladder,  accompanied  with  a  similar  affection  of 
other  parts,  is  recognised  by  its  concomitant  conditions,  and  by  the  absence  of 
physical  signs  of  enlarged  prostate,  and,  as  in  atony,  by  the  passive  nature  of 
the  flow  of  urine  through  the  catheter. 

Retention  of  Urine  constitutes  the  great  danger  in  advanced  cases  of  en- 
larged prostate.  It  commonly  comes  on  gradually,  the  patient  having  for  some 
time  before  experienced  considerable  difficulty  in  passing  his  urine,  and  he  will 
often  find  that  the  more  he  strains  in  his  efforts  to  do  this  the  less  readily  Avill 
it  come  away  ;  whereas,  when  he  remains  quiet,  it  will  usually  flow  with  more 
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freedom.  Tlie  retention  from  prostatic  eiilargement  is  of  the  mixed  kind,  there 
being  always  more  or  less  incontinence,  or  rather  overflow,  conjoined  with  it. 
When  the  bladder  has  become  tense,  and  the  prostatic  portion  of  the  ui'ethra 
put  upon  the  stretch,  the  escape  of  a  certain  quantity  of  urine  will  take  place, 
until,  by  the  relief  of  the  tension  of  the  over-distended  bladder,  the  parts  about 
its  neck  and  the  enlarged  prostate  become  relaxed,  so  that  they  again  fall  to- 
gether, and  thus,  the  urethra  resuming  its  tortuous  condition,  the  outlet  is 
occluded.  In  these  cases  error  may  always  be  guarded  against  by  the  Surgeon 
feeliao-  the  enlarged  bladder  rising  up  above  the  pubes,  and  reaching  perhaps 
as  hioh.  as  the  imibilicus.  This  condition  is  an  extremely  dangerous  one,  not  so 
much  from  any  risk  of  the  bladder  or  uretlira  giving  way  in  consequence  of 
over-distension,  which  very  rarely  happens  in  retention  from  enlarged  prostate, 
as  from  the  occurrence  of  atony  of  the  bladder,  or  the  probability  of  the  early 
setting  in  of  chronic  iniiammation  of  its  mucous  membrane,  which  is  especially 
apt  to  take  place.  The  bladder  has  usually  not  emj)tied  itseK  comi)letely  for  a 
considerable  length  of  time  before  the  retention  is  complete  ;  and  a  quantity 
of  ropy  mucus,  having  collected  in  the  fundus  behind  the  prostate,  whence  it 
cannot  be  expelled,  becomes  putrid,  and  thus  disposes  to  the  supervention  of 
that  form  of  chronic  inflammation  of  the  vesical  mucous  membrane,  which, 
occun-ing  in  a  depressed  state  of  the  system,  is  especially  apt  to  give  rise  to  a 
brown  tongue  with  qxiick  pulse,  and  typhoid  symptoms.  Indeed,  when  death 
occurs  from  prostatic  disease,  it  usually  takes  place  in  this  way. 

In  some  rare  instances  there  is  evidence  of  true  incontinence  of  urine,  the 
bladder  being  found  emj)ty  and  contracted,  while  the  prostate  is  enlarged  con- 
siderably but  equally,  so  that  the  urethral  orifice  is  patent. 

Treatment. — In  the  treatment  of  enlarged  prostate,  little  can  be  done  by 
medical  means  ;  though  the  patient's  condition  may  be  somewhat  ameliorated 
by  remedies  calculated  to  lessen  irritation  about  the  urinary  organs,  and  to 
improve  the  condition  of  the  urine.  With  this  view,  if  it  be  very  acid,  alka- 
lies with  henbane  should  be  given ;  if  neutral  or  alkaline,  the  dilute  nitric  acid 
with  henbane  or  opium  ;  if  mixed  with  ropy  mucus  or  muco-pus,  the  infusion 
of  buchu,  or  the  balsams  of  copaiba  or  Peru,  or  turpentine  should  be  adminis- 
tered. If  haemorrhage  occur,  tiacture  of  sesquichloride  of  iron,  infusion  of 
uva  ursi,  or  gaUic  acid,  will  be  useful.  Coimter-irritation,  the  application  of 
iodine,  and  other  measures  calculated  to  promote  absorption  of  the  enlarged 
gland,  will  be  found  of  little  service,  and  usually  produce  serious  annoyance  to 
the  patient. 

In  the  treatment  of  enlarged  prostate,  it  is  of  great  importance  to  use  the 
catheter  regularly,  in  order  to  empty  the  pouch  that  forms  in  the  has  fond  of 
the  bladder  behind  the  prostate  ;  and  which,  being  below  the  level  of  the 
urethra,  tends  to  collect  an  accumulation  of  ■\ascid  mucus  and  fetid  urine  wMch 
the  patient  cannot  expel  without  aid,  partly  from  their  gra-ntating  into  this 
pouch,  and  partly  from  the  muscular  power  of  the  organ  being  impaired.  The 
removal  of  these  matters  is  of  great  importance  ;  as,  independently  of  any  re- 
tention, they  may,  by  rmdergoing  putrefaction,  give  rise  to  typhoid  infection. 
The  bladder  should  be  effectually  emptied  at  least  tmce  every  day.  This  may 
best  be  done  by  the  introduction  of  a  gum  catheter  of  fuU  size,  which  shoiild 
be  passed  without  the  stylet.  This  the  patient  should  be  taught  to  do  liimself ; 
and  thus  the  habitual  distension  of  the  bladder,  or  retention  iu  it  of  a  quantity 
of  urine,  will  be  prevented,  and  all  the  accompanying  constitutional  distiu-bance 
averted.  Sometimes,  in  order  to  reach  and  empty  tlie  bladder  tliorouglily,  a 
prostatic  catheter  must  be  used.  This  instrument  should  be  made  of  sUver,  and 
be  of  large  size,  equal  to  about  No.  12.   In  order  to  properly  enter  the  bladder. 
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which  is  carried  away  from  the  sm-face  by  the  elongated  urethra,  the  j)rostatic 
should  be  about  four  inches  longer  than  an  ordinary  catheter ;  and,  as  tlie  neck 
of  the  viscus  is  iisually  pushed  up  high  behind  the  pubes  by  the  projection 
upwai'ds  of  the  lateral  lobes,  the  curve  of  the  instrument  should  be  greater  and 
longer  than  usual.    I  find  the  best-shaped  prostatic  catheter  to  be  one,  the 
curve  of  which  is  exactly  the  third  of  the  circumference  of  a  circle  five-and-a- 
hall  inches  in  diameter.    The  eyes  should  be  large  and  rounded  ;  and  I  have 
foimd  it  of  use  to  have  the  lower  end  of  the  stylet  provided  with  a  piston-plate, 
so  that,  by  withdraMdng  this,  the  mucus  may  be  sucked  in  through  the  eyes  of 
the  instrument.    In  some  cases,  however,  a  moderately  curved  gum-elastic 
catheter,  of  full  size,  enters  the  bladder  most  easily  ;  in  fact,  no  one  cm-ve  nor 
one  kind  of  instrimient  will  answer  in  all  cases.    Tn  introducing  the  catheter, 
care  should  be  taken  when  the  point  enters  the 
prostatic  portion  of  the  urethra,  to  depress  the 
hancUe  weU  between  the  thighs,  lest  the  end 
hitch  against  the  enlarged  middle  lobe  (Fig.  566) 
or  do  not  sweep  sufficiently  round  the  pubes. 
The  middle  lobe,  even  when  very  greatly  en- 
larged and  valvular,  as  was  the  case  in  Fig.  564, 
does  not  necessarily  offer  much  obstacle  to  the 
iatroduction  of  the  catheter,  the  point  of  which 
pushes  it  back.    It  is  of  great  moment  to  ascer- 
tain that  the  catheter  does  fairly  enter  the  body 
of  the  bladder.    In  enlarged  prostate,  the  corre- 
sponding portion  of  the  m-ethra  is  often  elongated 
and  dilated,  forming  a  bend  or  pouch,  containing 
perhaps  half  an  ounce  or  one  oimce  of  uriae; 
this  pouch  the  catheter  may  enter  and  empty, 
and  the  Surgeon,  then  erroneously  supposing  that 
he  has  passed  the  instrument  into  the  bladder, 
may  rest  content ;  but  this  is  a  grievous  error,  as  the  bladder  is  left  distended 
beyond  the  pouch. 

Treatment  op  Retention  op  Urine.  — When  retention  has  occurred 
relief  can  only  be  afforded  by  the  proper  use  of  the  catheter,  and  this  should 
never  be  delayed,  as  typhoid  symptoms  in  elderly  people  rapidly  set  in.  Three 
questions  present  themselves  in  connection  with  the  treatment  of  this  form  of 
retention. 

1.  As  to  the  kind  of  catheter  that  should  be  used,  Brodie  recommends 
a  gum-elastic  instrument,  long,  of  large  size,  and  kept  on  a  weU-curved  iron 
stylet,  so  to  preserve  its  curve  when  that  is  withdrawn.  This  must  be  intro- 
duced either  with  or  without  the  stylet ;  if  possible,  without  it.  Other  Suro-eons 
of  great  authority  in  these  matters  prefer  the  sUver  prostatic  catheter ;  and  I 
certainly  think  that  for  the  relief  of  retention  a  silver  instrument  is  safer  and 
more  easily  managed,  than  the  gum-elastic  one.  It  might  be  supposed  that  a 
less  chance  of  mischief  would  result  from  the  gum-elastic  than  from  the 
metallic  catheter,  as  being  the  softer  and  more  yielding  instrument ;  but  tliis  is 
erroneous,  if  the  stylet  be  allowed  to  remain  in,  as  it  is  then  as  ricrid 
at  the  point,  as  hard,  and  as  likely  to  penetrate  soft  structures  as  a  silver  one 
would  be.  If  the  stylet  be  vnthdrawn,  it  is  often  a  very  umnanageo,ble  instru- 
ment ;  it  is  impossible  to  know  how  to  direct  its  point ;  and  if  the  obstacle  be 
difficult  to  surmount,  it  is  not  easy  to  guide  the  instrument  over  it.  With  the 
metallic  catheter,  on  the  other  hand,  the  Surgeon  can  feel  his  way  as  it  were 
and  will,  if  he  depress  the  handle  well,  as  soon  as  the  point  enters  the  prostatic 


Fig.  566.— Enlarged  Middle  Lobe 
of  Prostate. 
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portion  of  tlie  urethra,  find  little  difficulty  in  guiding  it  into  the  bladder.  It 
is  the  first  introduction  of  the  instrument  that  especially  requires  care,  and  as 
much  gentleness  as  possible ;  after  it  has  once  been  introduced,  it  will  almost 
invariably  readily  find  its  own  way. 

It  is  a  question  whether  the  patient  should  be  placed  in  the  erect  or  in  the 
recumbent  position,  when  the  catheter  is  introduced  for  the  relief  of  urinary- 
retention.  I  certainly  think  that  the  recumbent  is  not  only  the  easiest  position 
in  which  to  introduce  the  instrument,  but  the  safest.  In  old  and  feeble  subjects 
the  sudden  withdrawal  of  the  urine,  by  removing  compression  from  the  abdo- 
minal veins,  and  allowing  these  vessels  to  re-fill,  may  induce  syncope,  which 
occurring  in  the  erect  position  might  prove  fatal.  I  have  heard  of  one  case, 
in  which  the  sudden  death  of  the  aged  patient  in  such  circumstances  was 
attributed  to  this  cause. 

2.  The  next  question  in  connection  with  the  relief  of  retention  in  these  cases 
is,  whether  the  catheter  should  be  left  in  the  bladder,  or  be  withdrawn  after  the 
viscus  is  emptied.  As  a  general  rule,  it  is  certainly  far  better  not  to  leave  the 
catheter  in ;  its  presence  in  the  diseased  bladder  setting  up  a  low  form  of  in- 
flammation, or  giving  rise  to  sloughing  of  the  mucous  membrane.  The  instru- 
ment should  be  introduced  twice  in  the  twenty-four  hours  ;  and  care  should  be 
taken,  if  possible,  to  empty  the  pouch  behind  the  prostate  by  depressing  its 
point.  When  the  instrument  is  used  habitually  in  this  way,  the  gum-catheter 
may  be  employed.  Should  the  mucus  be  very  viscid  and  offensive,  the  bladder 
may  be  washed  out  with  tepid  water  through  a  double  current  catheter.  After 
the  bladder  has  been  emptied  for  the  first  time,  it  will  be  found  to  refill  in  the 
course  of  a  very  few  hours,  usually  in  six  or  eight,  the  secretion  of  the  kidneys 
appearing  to  be  set  free  on  the  removal  of  the  pressure. 

Should  any  great  difficulty  be  experienced  in  introduciag  the  catheter,  it  may 
be  thought  desirable  to  leave  it  in  the  bladder  for  two  or  three  days ;  and 
then  a  gum-elastic  one  is  always  to  be  preferred,  as  in  these  circumstances  it 
presents  a  great  advantage  over  the  silver  catheter,  becoming  soft,  accom- 
modating itseK  to  the  shape  of  the  parts  after  the  stylet  has  been  taken  out,  and 
not  being  so  liable  to  irritate  the  mucous  membrane  -with  its  point,  which, 
dipping  down  into  the  pouch  behind  the  prostate,  acts  as  a  syphon,  emptjdng 
this  part  of  the  bladder  far  better  than  a  silver  catheter  could  do.  ^ 

3.  The  third  question  in  connection  with  the  relief  of  retention  from  en- 
larged prostate,  is  as  to  the  course  that  should  be  pursued  if  no  imtru7nent  can 
be  introduced  into  the  bladder  in  the  ordinary  way.  In  these  cases,  which, 
however,  very  rarely  occur,  three  lines  of  practice  may  be  adopted  ;  puncture 
of  the  bladder  above  the  puhes,  puncture  above  the  rectum,  ox  forcible  catheterism.^ 

Puncture  above  the  Pubes  can  very  seldom  be  required.  Since  the  University 
College  Hospital  was  opened,  only  three  cases  have  presented  themselves  in 
which  it  was  thought  proper  to  adopt  such  a  procedm-e  for  retention  from  en- 
larged prostate ;  and  in  one  of  these  cases,  which  was  under  my  care,  the 
enlargement  of  the  prostate  was  complicated  with  impermeable  stricture,  which 
was,  hideed,  the  main  cause  of  the  retention.  The  operation  consists  either  in 
pushing  the  trochar  at  once  through  the  abdominal  waU  ;  or  else,  as  in  tapping 
for  ascites,  making  a  smaU  incision  about  half  an  inch  in  length  thi-ough  the 
integuments,  exactly  in  the  mesial  Hue,  immediately  above  the  pubes,  aud  then 
passing  a  curved  trochar,  with  its  concavity  downwards  and  backwards,  mto 
the  bladder  beliind  that  bone,  and  consequently  underneath  the  reflection  of 
the  peritoneum  (Fig.  567,  a).  After  the  bladder  has  been  emptied,  the  canmila 
or  an  elastic  gum  tube  must  be  left  in  for  the  escape  of  the  lu-ine,  whilst  the 
continuity  of  the  natural  passage  is  being  restored.  When  the  bladder  is  greatly 
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Fig.  567. — a.  Puncture  above  Pubes.    6,  Puncture  througb 
Rectum,   c.  c.  ReSexions  of  Peritoneum. 


distended,  in  consequence  of  retention  from  enlargement  of  tlie  prostate  or  any- 
other  cause,  the  peritonetil  reflection  is  carried  up  with  it,  and  a  considerable 
portion  of  the  anterior  wall  of  the  organ  uncovered  by  peritoneum  is  left  above 
the  pubes.    In  a  case  of  un  - 
relieved  retention  from  stric- 
ture, in   which  the  patient 
died    suddenly  during  the 
administration  of  chloroform, 
and  which  I  had  an  oppor- 
tunity of  dissecting,  I  found 
that  the  fundus  of  the  bladder 
reached  to  five  inches  above 
the    symphysis    pubis,  and 
was  only  two  inches  below 
the  umbiHcus  ;  that  the  line 
of   reflection  of   the  peri- 
toneum was  3^  inches  above 
the  bone  ;  and  that  the  space 
uncovered  by  serous  mem- 
brane was  2J  inches  wide- 
The  bladder  contained  nearly 
forty  ounces  of  urine,  the  retention  having  lasted  during  forty-eight  hours. 

Brander  of  Jersey  and  others  have  modified  this  operation  by  puncturing 
through  the  symphysis  pubis,  by  means  of  a  trochar  and  cannula.  There  is 
not,  however,  sufficient  evidence  to  enable  us  to  decide  as  to  the  merits  of  this 
procedure. 

Puncture  through  the  Rectum  is  not  generally  a  safe  procedure  in  retention 
from  enlarged  prostate,  in  consequence  of  this  structure  encroaching  on  that 
part  of  the  inferior  fundus  of  the  bladder  which  is  uncovered  by  peritoneum . 
When,  however,  the  retention  arises  from  enlargement  of  the  urethral  portion 
rather  than  of  the  lateral  lobes,  this  operation  may  be  safely  done  ;  and, 
indeed,  I  have  known  it  put  in  practice  with  advantage  in  such  cases  (Fig. 
567,  h). 

A  safer  procedure  than  this,  and  one  that  is  recommended  by  Brodie,  Liston, 
and  most  surgeons  of  authority  in  these  matters,  is  Forcible  Catheterism,  or 
Tunnelling  the  Prostate.  As  the  retention  is  generally  owing  to  an  enlargement 
of  the  urethral  portion  of  the  prostate,  relief  may  be  afforded  by  pushing  the 
point  of  a  silver  catheter  through  this  obstacle  into  the  bladder.  A  false 
passage  is  thus  formed,  in  which  the  instrument  should  be  left  for  about  forty- 
eight  hours,  when  it  will  generally  enter  it  with  sufficient  readiness  on  being 
introduced  again. 

After  the  retention  has  been  relieved,  the  bladder  will  often  remain  in  an 
atonic  state  for  a  time,  the  urine  flowing  out,  but  with  no  power  of  expulsion, 
for  some  weeks.  In  these  circumstances  the  catheter  should  be  used  twice  in 
the  twenty-four  hours  ;  good  diet,  with  wine,  quinine,  and  extract  of  nux 
vomica  may  be  given,  and  blisters  applied  to  the  sacrum  ;  afterwards  the 
patient  should  be  taught  to  pass  the  catheter  for  himself  once  or  twice  daily. 

The  radical  cure  of  the  impediment  to  the  flow  of  the  urine  has  been  pro- 
posed to  be  efiected  by  removing  the  enlarged  middle  lobe  of  the  prostate  by 
ligature,  by  excision  with  a  lithotrite,  or  by  lateral  or  median  incision  of  the 
perineum.  Such  operations,  however,  from  their  difficulty  and  danger,  should 
not  be  lightly  undertaken  ;  perhaps  the  least  dangerous  mode  of  removal  would 
be  by  median  urethrotomy. 
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OTHER  DISEASES  OF  THE  PROSTATE. 
Atrophy  of  the  Prostate  sometimes  occurs.    It  may  "be  the  result  of 
exhausting  disease,  especially  i^hthisis,  of  old  age,  of  mechanical  pressure  from 
tumovu's  or  calculi,  or  of  local  disease  of  the  gland  itself.    The  atrophy  may  also 
he  congenital. 

Malignant  Disease  op  the  Prostate  is  of  rare  occurrence  ;  and,  when  it 
occurs,  is  most  commonly  of  the  encephaloid  form.  It  has  heen  observed  only 
in  childhood  and  in  advancing  age.  Its  presence  may  commonly  he  ascertained 
by  exploration  through  the  rectum  and  urethra.  The  passage,  also,  of  hloody 
lU'iae,  or  of  clear  urine  followed  hy  a  discharge  of  hlood,  mixed,  perhaps,  with 
the  debris  of  a  cancerous  growth,  will  likewise  tend  to  establish  the  nature  of 
the  affection,  which  is  necessarily  fatal,  and  admits  of  palliative  treatment 
only. 

Tubercle  op  the  Prostate  is  occasionally,  but  rarely,  met  with ;  and  is  to 
be  regarded  as  a  manifestation  of  a  constitutional  disease. 

Cysts  or  Cavities  are  sometimes  found  in  the  prostate  ;  they  may  be 
dilatations  of  gland-follicles,  abscesses,  or  cavities  containing  concretions  or 
calculi. 

Prostatic  Calculi  have  been  already  described  in  the  Chapter  on  Urinary 
Calculus  (vol.  ii.  p.  598). 

Prostatorrhcea  has  been  described  by  Gross  as  a  discharge  of  clear  glairy 
mucus  from  the  prostate,  in  consequence  of  irritation  of  that  organ.  The  disease 
is  characterised  by  the  discharge  of  a  few  drops  of  ropy,  viscid  mucus  from  the 
urethra  after  micturition  or  defaecation.  It  is  chiefly  of  importance  from  its 
liability  to  be  confounded  with  spermatorrhoea,  and  from  the  depressing  effect 
consequently  produced  upon  the  patient's  mind. 

The  Diagnosis  of  prostatorrhcea  from  spermatoirhosa  may  be  effected  by 
microscopical  examination  of  the  characters  of  the  discharge. 

The  Treatment  consists  in  attention  to  the  state  of  the  general  health  ;  the 
administration  of  tonics,  more  especially  of  iron,  and  mix  vomica  ;  the  removal 
of  any  local  source  of  irritation  in  the  urethra,  rectum,  or  anus,  as  stricture, 
piles,  or  fissure  ;  and  the  local  application  to  the  prostatic  portion  of  the 
urethra  of  the  nitrate  of  sHver.  The  application  of  a  blister  to  the  perinaeum 
is  beneficial  in  some  cases. 


CHAPTER  LXX. 
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URETHRITIS. 

Simple  Inflammation  of  the  Urethra  is  especially  apt  to  occur  in  strumous, 
rheumatic,  or  gouty  individuals,  from  slight  sources  of  irritation,  either  dii-ect 
or  sympathetic,  that  would  not  excite  it  in  more  healthy  constitutions.  In 
strumous  children,  it  may  arise  from  worms  in  the  intestmes,  or  from  gastric 
irritation  ;  and  in  gouty  or  rheumatic  subjects,  it  appears  often  to  occur  m 
connection  with  an  acid  or  loaded  state  of  the  urine.  In  other  cases,  tlie  irri- 
tation of  a  stricture,  the  passage  of  instruments,  or  ordinary  sexual  intercourse, 
may  occasion  the  disease,  withoixt  there  being  anything  of  a  specific  or  A^enereal 
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character  about  it.  Contact  with  women  who  are  out  ol"  health,  pregnant,  or 
suffering  from  leucorrhoea,  may  and  often  does  give  rise  to  local  irritation  of 
this  kind.  Urethritis,  especially  when  ai-ising  from  sexual  intercourse,  is  fre- 
quently mistaken  for  gonorrhoea  ;  but  from  this  it  may  be  distinguished  by  the 
less  intense  degree  of  inflammation,  and  l)y  the  absence  of  the  secondary 
consequences  that  frequently  foUow  true  gonorrhoea  ;  yet,  in  many  instances, 
the  diagnosis  is  extremely  difficult,  especiaUy  fi^om  the  subacute  forms  of 
gonorrhoea  that  are  so  common  in  Loudon. 

Symptoms -Urethritis  is  characterised  by  heat,  pricking,  and  tension  about 
the  urethra  for  a  day  or  two,  followed  by  muco-purulent  discharge,  often  rather 
profuse,  and  accompanied  by  some  ardor  urinte.  The  symptoms  altogether  are 
not  severe,  and  the  disease  usually  subsides  at  the  end  of  a  week  or  ten  days  • 
but  sometimes  it  becomes  clu-onic,  especiaUy  if  conjoined  with  stricture,  and 
indMduIlf extremely  troublesome  affection,  more  particularly  in  gouty 

TREATMEXT.-The  treatment  of  urethritis  is  mildly  antiphlogistic.  The 
bowels  should  be  kept  open,  and  salines  freely  administered;  in  manv  cases 
smaU  doses  of  colchicum,  in  combination  with  alkalies,  wlU  be  folmd  of 
especial  service  m  cutting  the  disease  short.  The  use  of  emollient  or  slightly 
astringent  mjections,  such  as  opiate  lotions,  or  a  very  weak  solution  of  acetate 
ot  lead,  with  beHadonna,  will  be  found  serviceable  as  the  disease  is  on  the 
decline,  but  not  until  then ;  and  when  the  affection  has  reached  a  chronic 
stage,  smaE  doses  of  copaiba  may  be  advantageously  administered.  The  diet 
in  aU  cases  should  be  of  the  blandest  character,  stimulants  of  aU  kinds  beine 
interdicted.  ° 

_  If  the  disease  be  conjoined  with  slight  stricture,  it  may  not  unfrequently  give 
rise  to  temporary  retention  of  urine.  This  may,  however,  most  commonly  be 
readily  relieved  by  antiphlogistic  treatment,  cupping  or  leeches  to  the  peri- 
neum, the  warm  hip-bath,  and  salines,  with,  perhaps,  opiate  suppositories,  and 
plenty  of  demulcent  drinks.  The  catheter  should  not  be  used  in  these  cases  if 
It  be  possible  to  give  relief  without  it. 

Urethral  Abscess  occasionally  forms  as  the  result  of  urethritis,  a  soft  fluc- 
tuating pomt  being  perceived  in  the  neighbourhood  of  the  canal.  As  soon  as 
this  IS  detected,  it  should  be  opened,  when  the  apertui-e  that  results  wiU  readUy 
close.  If  left.  It  win  probably  not  burst  externally,  but  into  the  urethra  the 
tissues  m  this  direction  being  less  resistent ;  and  then,  if  it  should  be  opened 
externally  as  well,  a  troublesome  urinary  fistula  will  result. 

Perineal  Abscess  may  form  as  the  result  of  stricture  or  of  ui-ethritis  in 
whatever  way  excited  ;  the  patient  complaining  of  a  sensation  of  wei^lit  ^dth 
pain  and  throbbing,  deep  in  the  perinajiun.  On  examination,  a  hawl' tense 
swelling  will  be  found,  situated  a  Httle  anteriorly  to  the  anus,  and  extending 
along  the  side  of  the  urethra.  It  presents  no  sign  of  fluctuation  imtil  it  comes 
forwards  into  the  scrotum. 

The  Treatment  consists  in  the  appHcation  of  leeches,  foUowed  by  fomenta- 
tions, and  an  early  incision  through  the  perinteum  into  the  swelling  In  some 
cases,  the  abscess  is  situated  altogether  extemaUy  to  the  uretlira  and  then  the 
apertiure  closes  readily  enough,  like  that  of  any  other  ordinary  abscess  In 
other  cases,  it  communicates  with  the  canal,  and  then  fistulous  openings  axe 
left,  through  which  a  certain  quantity  of  lu-ine  escapes.  These  apertures 
gradually  tend  to  close  if  they  be  not  complicated  with  stricture  or  other 
urethral  disease ;  should  they  be  so,  they  will  require  special  treatment  of  n 
kind  that  will  be  described  at  p.  660,  ' 
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GONORRHCEA. 

Gonorrhcea  is  a  speciac  disease,  accompanied  by  inflammation  and  an  abun- 
dant muco-piirulent  discharge  ;  affecting  the  urethra  most  commonly,  hut  ako 
the  other  mucous  membranes  of  the  genital  organs,  as  of  the  prepuce  and  the 
elans  in  the  male,  and  of  the  vulva  and  vagina  m  the  female. 

The  iirethra  is  the  usual  seat  of  gonorrhcea  in  the  male  ;  and  the  disease  may 
be  looked  on  as  a  specific  lu-ethritis.  It  is  usually  fixed  with  greatest 
intensity  in  the  fossa  navicularis  ;  but  it  may  extend  itself  over  a  much  greater 
surface,  affecting  the  entire  length  of  the  canal,  and  even  the  whole  mucous 
lining  of  the  bladder.  In  the  female  it  commonly  spreads  over  the  extensive 
mucous  surface  of  the  internal  organs  of  generation,  and  sometimes  even  invades 

the  uterus.  . 

Cause.— Gonorrhoea  is  a  truly  specific  and  a  highly  contagious  affection, 
arising  in  all  cases  from  the  appUcation  of  a  peculiar  animal  poison,  generated 
by  impure  or  indiscriminate  sexual  intercourse,  to  the  parts  which  it  attacks, 
and  must  not  be  confoimded  with  the  various  non-specific  inflammatory  diseases 
that  may  affect  the  parts  commonly  the  seat  of  gonorrhcea,  and  which  are  aU 
characterised  by  muco-purulent  discharges. 

The  poison  of  gonorrhoea  differs  entirely  from  those  of  the  venereal  diseases 
described  in  Chapter  xxxvi.,  as  has  been  fuUy  proved  by  the  nnerrmg  test  of 
inoculation  ;  these  diseases  not  being  capable  of  reproducing  one  another  under 

any  circumstances.  i  a- 

Character.— Gonorrhcea  is  usually  looked  upon  as  a  purely  local  affection 
of  the  genital  organs.    Some  Surgeons,  however,  amongst  whom  may  be  espe- 
cially mentioned  Travers,  seem  to  consider  it  as  occasionaUy  assummg  a  con- 
stitntional  character  ;  in  this  opinion  I  entirely  agree.    Although  gonorrhcea 
in  the  early  stages  is  doubtless  a  strictly  local  affection,  yet  it  is  occasionaUy 
followed  by  a  particular  train  of  very  characteristic  phenomena,  that  can 
scarcely  be  looked  upon  in  any  other  light  than  as  the  result  of  constitutional 
infection  ;  the  more  so,  as  some  individuals  never  have  gonorrhoea  without  the 
disease  being  foUowed  by  these  sequences,  whilst  others  are  altogether  exempt 
from  them.    The  parts  that  are  secondarily  affected  are  clnefly  the  fibrous 
tissues,  the  mucous  and  the  cutaneous  surfaces.    The  affections  of  the  fibrous 
tissues  give  rise  to  rheumatism,  and  to  peculiar  forms  of  inflammation  of  the 
testicle  and  of  the  sclerotic.    The  affection  of  the  mucous  memhrane  displays 
itself  in  specific  inflammations  of  the  throat,  and  of  the  eyes ;  and  the  sUn 
becomes  the  seat  of  certain  eruptions.    The  occurrence  of  these  various  affec- 
tions, assuming  as  they  do  a  specific  type  so  distmctly  marked  that  they  can 
at  once  be  characterised  as  gonorrhceal,  certainly  tends  to  show  that  the  disease 
impresses  the  constitution  in  some  pecuUar  manner,  somewhat  analogous  to 
syphiHs  ;  though  in  a  far  nmor  degree,  and  \vith  much  less  certamty,  than  the 
ISjtjtGr  ciis6£isG. 

SYMPTOMS.-The  symptoms  of  gonorrhoea  in  the  male  may  be  divided  into 
three  stages  The  Incubative  Stage,  or  the  period  of  Irritation ;  2.  The 
Acute  Stage  ;  and,  3.  The  Chronic  Stage. 

1.  Incubative  Stage.-1\^  first  stage,  that  of  irritation,  usuaUy  comes  on 
from  three  to  five  days  after  connection,  when  the  patient  begins  to  experience 
some  degree  of  heat,  itching,  and  general  ii-ritation  about  the  perns.  The  hps 
of  the  urethi-a  are  somewhat  red  and  swoUen ;  its  orifice  gapes ;  and,  on  squeezing 
it,  some  muco-pus  exudes.  This  stage  usuaUy  commences  about  the  time 
mentioned,  bnt  sometimes  sets  in  immediately  after  connection  ;  m  omer 
instances  it  does  not  occur  for  eight  or  ten  days  ;  after  lasting  for  twenty-four 
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or  forty-eight  hours  it  terminates  in  the  second  stage,  which  is  one  of  active 
inflammation. 

2.  Amte  or  Injlammatonj  Stage. — The  discharge  now  becomes  abundant, 
thick,  and  of  a  greenish-yellow  colour  ;  there  is  great  jsain  in  passing  urine, 
with  considerable  heat  and  smarting,  and  the  urine  flows  in  a  diminished 
stream,  but  is  passed  with  increased  frequency.  The  urethra  is  swollen,  firm, 
and  cord-like  to  the  touch  ;  the  whole  penis,  indeed,  looks  generally  red  and 
turgescent.  As  the  disease  advances,  and  the  bulbous  portion  of  the  urethra 
becomes  aff'ected,  tension  in  the  perineum  will  be  complained  of.  If  the  pro- 
static portion  be  the  seat  of  disease,  there  will  be  heat  and  weight  about  the 
anus.  During  the  whole  of  this  period  there  is  generally  a  good  deal  of  consti- 
tutional disturbance,  restlessness,  and  fever. 

One  of  the  most  troublesome  symptoms  in  this  stage  of  the  complaint  is 
the  occurrence  of  Chordee,  which  consists  in  painful  erections  at  night,  with 
a  twist  in  the  body  of  the  penis,  which  is  usuaUy  curved  down  towards  the 
scrotum. 

3.  Chronic  Stage.— These  symptoms  usually  continue  for  about  a  fortnight, 
when  the  third  stage,  that  of  subacute  or  chronic  inflammation,  sets  in.  During 
this  period  of  the  affection  the  inflammatory  symptoms  gradually  subside,  but 
a  thin  muco-puxulent  discharge  keeps  up,  with  some  degree  of  heat  and  irrita- 
tion about  the  urethra,  and  occasional  smarting  in  passing  urine.  Under 
proper  treatment,  this  usually  subsides  in  the  course  of  another  fortnight  or 
three  weeks  ;  but,  if  neglected,  or  in  certain  constitutions,  it  may  last  for  many 
months,  or  even  years,  then  degenerating  iato  a  Gleet.  In  proportion  to  the 
contmuance  of  the  affection  the  inflammatory  symptoms  subside,  though  the 
specific  and  contagious  character  does  not  disappear,  and  the  infection  may  con- 
tinue so  long  as  the  discharge  keeps  up.  Hunter  mentions  the  case  of  a  girl 
who  had  been  two  years  in  the  Magdalen  Hospital,  and  who  infected  a  person 
with  whom  she  had  connection  immediately  after  she  left  that  Institution, 
The  persistence  of  the  contagion  of  gleet  is,  it  is  true,  more  marked  in  women 
than  m  men.  So  long,  however,  as  any  discharge  continues  from  the  male 
urethra,  the  patient  must  be  looked  upon  as  infectious. 

The  severity  and  the  continuance  of  gonorrhoea  are  often  opposed  to  one 
another.  Thus  the  disease  is  most  severe  in  yotmg  and  plethoric  persons,  and 
in  first  attacks ;  but  it  is  most  difficult  of  cme  in  strumous  and  phlegmatic 
constitutions,  more  especiaUy  if  there  be  a  gouty  or  rheumatic  tendency  co- 
existing, and  is  very  troublesome  to  remove  after  repeated  attacks.  I  have 
observed  repeatedly  that  it  is  very  apt  to  degenerate  into  a  gleet  in  people  who 
are  subject  to  chronic  diseases  of  the  skin. 

The  length  of  time  that  the  infection  of  gleet  will  continue  in  both  sexes 
but  especially  in  the  female,  makes  it  somewhat  difficult  to  say  whether  the 
poison  of  gonorrhoea  can  be  generated  de  novo,  as  it  is  not  improbable  that 
many  individuals  communicate  the  disease,  believing  themselves  to  be  perfectly 
cured,  though  still  suffering  from  slight  gleet. 

Treatment.— The  treatment  of  gonorrhoea  must  be  conducted  with  reference 
to  the  stage  to  which  the  disease  has  attained,  but  especially  with  regard  to  the 
amount  of  inflammatory  action  accompanying  it.  It  is  of  two  kinds,  rational, 
and  specific  or  empirical.  Both  plans  are  useful,  and,  indeed,  usually  neces' 
sary  for  a  proper  cure,  but  they  cannot  be  adopted  indiscriminately. 
Thus,  if  specific  means  be  employed  during  the  acute  inflammatory  stao-e 
of  the  complaint,  much  mischief  may  ensue;  whilst,  if  antiphlogistic 
treatment  be  persevered  in  for  too  long  a  time,  the  disease  may  be  kepi;  up 
indefinitely. 
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It  has  been  proposed  to  adopt  what  has  been  termed  the  abortive  or  revuhive 
treatment,  during  the  earliest  stages  of  gonorrhoea  ;  indeed,  during  the  mcu- 
bative  period.  This  method  consists  either  in  the  injection  of  a  very  strong 
solution  of  the  nitrate  of  silver  into  the  urethra,  or  in  the  application  to  the 
inflamed  mucous  membrane  of  a  strong  ointment  of  that  salt  by  means  ot  a 
bou<^ie  smeared  with  it ;  other  Surgeons,  again,  have  recommended  the  admi- 
nistration of  very  large  doses  of  copaiba  at  this  period.  These  various 
plans  have,  however,  deservedly  fallen  into  disrepute.  I  have  on  several 
occasions  seen  most  intense  inflammation  produced  by  this  mode  of  treatment, 
and  never,  in  any  case,  any  good  result.  Independently  of  this,  it  is  impos- 
sible to  know  whether  the  case,  in  the  earliest  stage,  wiU  prove  to  be  one  of 
simple  urethritis  or  a  specific  gonorrhoea. 

lu  the  acute  inflammatory/  stage,  attended  by  heat,  swelling  of  the  organ, 
great  ardor  urinse,  and  abundant  muco-purulent  discharge,  the  treatment  must 
be  entirely  antiphlogistic,  the  activity  of  the  measures  being  proportioned 
to  the  intensity  of  the  inflammation.    If  this  be  very  severe,  leeches  may  be 
applied  to  the  perinseum,  or  to  any  very  tender  point  along  the  urethra.    If  it 
be  not  so  intense,  warm  hip-baths,  poppy  fomentations,  or  the  envelopment  of 
the  penis  in  warm-water  dressing,  wiU  be  of  essential  service.    At  the  same 
time  the  urine  must  be  diluted,  and  its  acidity  lessened,  by  the  patient 
drinking  large  quantities  of  alkaline  diluents— barley-water .  or  linseed  tea 
containing  a  little  nitre  or  cai'bonate  of  potass  in  solution,  or  soda-water  ;  and 
the  skin  and  bowels  may  be  kept  in  action  by  the  administration,  every 
fourth  or  sixth  hour,  of  a  powder  composed  of  a  drachm  of  sulphate  of  magnesia, 
5  grains  of  nitre,  and  -^th  of  a  gi-ain  of  tartar  emetic,  dissolved  in  a  wine-g;lass 
of  water.    AU  stimulants  must  be  avoided,  the  diet  being  restricted  to  light 
slops,  and  perfect  rest  enjoined.    By  such  means  as  these,  the  activity  of  the 
inflammation  will  be  graduaUy  lessened,  the  discharge  becoming  thinner,  the 
smarting  in  micturition  less  severe,  and  the  erections  less  painful.  The 
patient  should  also  be  desired  to  pass  his  urine  frequently,  so  that  it  may  not 
be  too  concentrated. 

When  the  third  stage  of  the  disease  has  been  reached,  specific  treatment  may 
be  employed  with  great  advantage  ;  while,  if  recourse  were  had  to  it  at  an 
earlier  period,  it  would  certainly  increase  the  inflammatory  action  and  give 
the  patient  much  distress.  Even  in  this  stage  the  specific  remedies,  such  as 
copaiba  and  cubebs,  must  be  catitiously  given  ;  the  Surgeon  feeling  his  way 
with  them,  and  being  prepared  to  discontinue  them  and  to  return  to  strictly 
antiphlogistic  measures,  if  he  find  that  they  increase  the  irritation.  Should 
the  disease,  however,  from  the  commencement,  have  assumed  a  subacute 
character,  the  specific  treatment  may  with  safety  be  adopted  at  a  much  earUer 
period. 

Copaiba  and  cubebs  are  the  remedies  that  are  almost  universaUy  used  m 
this  stage  of  gonorrhoea.  Of  these  copaiba  is  the  least  ii-ritating,  and  con- 
sequently most  generally  to  be  preferred.  It  may  be  administered  in  a  variety 
of  ways  ;  in  capsule,  pill,  draught,  or  extract.  The  capsule  is  generaUy  to  be 
preferred  on  account  of  the  nauseous  taste  being  thus  more  readily  disguised  ; 
but  in  many  cases  it  acts  with  more  certainty,  and  with  better  eflect,  if  given 
in  either  of  the  other  forms.  When  the  capsules  are  given,  the  patient  may 
take  from  six  to  eight  or  ten  in  the  day,  and  should  at  the  same  time  have  an 
alkaline  mixture,  which  increases  materially  the  effect  of  the  drug.  A  very- 
excellent  mode  of  administering  copaiba  is  to  rub  it  down  mto  a  mass  ^^^tll 
burnt  magnesia,  and  to  let  the  patient  take  about  a  drachm  of  this  past«  three 
times  a  day,  in  a  bolus  wrapped  in  wafer-paper  ;  or,  if  the  taste  be  not  much 
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objected  to,  lie  may  take  it  most  advantageously  in  mucilage,  with  liquor 
potassoB  and  tincture  of  henbane. 

In  some  relaxed  constitutions,  and  more  particularly  after  frequent  claps, 
cubebs  vdll  be  found  to  cme  the  patient  more  readily  than  copaiba,  or  rather 
most  successfrdly  if  given  in  combination  with  it.  An  excellent  plan  is  to  put 
about  half  an  oimce  of  powdered  cubebs  into  a  mortar,  and  to  rub  it  up  with 
as  much  copaiba  as  -will  form  a  stiff  paste,  of  which  the  patient  should  take  a 
drachm  as  a  bolus  thrice  daily.  The  effects  of  this  electuary  are  often  most 
striking  ;  but  it  can  only  be  used  in  the  constitutions  indicated,  and  after  the 
more  active  inflammatory  symptoms  have  subsided. 

It  is  during  the  third  stage  of  gonorrhoea  that  Injections  may  advantageously 
be  used.  Much  and  very  unfoimded  prejudice  exists  against  their  use  in  the 
minds  of  many ;  but  siu-ely  it  is  as  safe  to  apply  proper  local  applications  to 
an  inflamed  uretkra  as  it  is  to  an  inflamed  conjunctiva  ;  and  the  bad  conse- 
quences, such  as  stricture  and  inflamed  testicle,  which  have  sometimes  been 
referred  to  their  use,  have  either  been  due  rather  to  the  long  continuance  and 
to  the  severity  of  the  disease  itself  than  to  the  remedies  employed,  or  to  their 
application  at  too  early  a  stage  or  of  too  great  a  strength.  It  is  in  long- 
standing cases  of  gonorrhoea,  in  which  the  discharge  contiuues  for  months  or 
years,  that  stricture  results,  not  in  cases  of  ordinary  duration  ;  and  in  these  it 
is  the  result  of  the  chronic  inflammatory  thickening  of  the  mucous  membrane, 
and  has  no  more  to  do  with  the  injections  than  with  the  copaiba  or  salines  the 
patient  may  have  taken.  As  the  ardor  urinee  subsides,  emollient  and  slightly 
astiingent  iajections  may  be  used.  The  best  is  perhaps  the  acetate  of  lead  in 
tepid  water,  of  the  strength  of  two  graias  to  the  ounce.  If  this  induce 
irritation,  a  few  grains  of  the  watery  extract  of  opium  may  advantageously 
be  added.  As  the  disease  subsides,  a  stronger  astringent  is  required,  and  then 
one  or  two  grains  of  the  acetate  of  zinc  may  be  added  to  each  ounce  of  the 
injection  ;  or  a  very  weak  solution  of  sulphate  or  chloride  of  ziac  may  be 
employed,  gr.  ij  of  the  first,  and  gr.  j  of  the  second,  to  each  ounce  of  water  ;  or 
an  injection  of  gr.  J  of  the  nitrate  of  silver  to  the  ounce  may  be  used. 
During  the  whole  of  this  stage,  the  diet  and  habits  of  life  must  be  carefully 
regulated,  and  all  stimulants  interdicted.  The  injections  shoiild  be  dis- 
continued as  soon  as  the  discharge  has  ceased  ;  unless  tliis  be  done,  they  may 
re-induce  it. 

The  mode  of  injection  is  of  importance.  A  glass  syringe  should  always  be 
used,  with  a  smooth  rounded  nozzle.  The  patient  sitting  on  the  edge  of  the 
chair  and  holding  up  the  penis,  should  carefully  insert  the  end  of  the  syringe 
between  the  lips  of  the  urethra,  and  then  slowly  throw  in  the  injection  as  far 
as  it  will  go.  Although  the  inflammation  is  usually  confined  to  the  anterior 
portion  of  the  urethra,  yet  it  may  extend  to  the  bulb,  and  the  injection  should 
be  applied  to  the  whole  length  of  the  inflamed  mucous  membrane.  If  any 
enter  the  Ijladder  it  cannot  signify,  as  it  will  immediately  be  decomposed  by 
the  salts  and  mucus  of  the  urine. 

In  gleet,  much  difficulty  will  often  be  experienced  in  curing  the  patient  of 
his  discharge.  Here  much  depends  not  only  on  the  administi'ation  of  proper 
remedies,  but  in  care  being  taken  attentively  to  regulate  his  habits  of  Hfe.  It 
will  constantly  be  found  that,  after  the  disease  has  apparently  been  cured,  ex- 
cesses at  table,  and  more  especially  the  drinldng  of  beer,  or  of  effervescing  or 
acid  wines,  wiU  biing  back  the  discharge.  It  will  also  return  after  connection 
though  it  have  previously  ceased  entirely.  This  is  especially  the  case  in 
strumous,  gouty,  or  rheumatic  constitutions,  in  which  all  urethral  inflamma- 
tions are  with  difficulty  removed.    In  these  cases,  then,  abstinence  from  all 
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stimulants,  dietetic  as  well  as  alcoholic,  and  improvement  of  the  tone  of  the 
system  by  change  of  air,  sea-bathing,  &c.,  will  often  be  of  essential  service.  At 
the  same  time,  the  electuary  of  cubebs  and  copaiba,  or  one  composed  of  cubebs 
and  the  sesquioxide  of  ii'on,  may  be  administered  with  advantage.  In  other 
cases,  especially  in  relaxed  constitutions,  tincture  of  percliloride  of  iron, 
alone  or  conjoined  with  a  few  drops  of  spirits  of  turpentine  or  tincture  of 
cantharides,  will  produce  much  advantage. 

In  clirouic  gleet,  local  applications  will  be  found  to  be  necessary  for  the  cure 
of  the  disease.  Amongst  these  I  have  found  none  more  useful  than  one  com- 
posed of  ten  grains  of  chloride  of  zinc  and  one  scruple  of  gallic  acid  to  eight 
ounces  of  water.  In  some  cases  injections  of  nitrate  of  silver,  of  the  strength 
of  half  a  grain,  or  of  bichloride  of  mercury,  in  the  proportion  of  a  quarter  of  a 
grain  to  the  ounce,  will  be  serviceable.  And,  indeed,  in  most  instances  it  is 
beneficial  to  vary  the  injections  ;  the  mucous  membrane  appearing  to  become 
accustomed  to  the  same  stimulant  after  a  time,  and  thus  not  being  impressed 
by  it  in  a  proper  manner. 

After  the  gleet  has  continued  for  some  months,  more  benefit  wiU  often  be 
derived  from  the  introduction  of  a  fuU-sized  metallic  bougie  every  second  or 
third  day  than  from  any  other  local  means,  even  where  no  stricture  exists. 
The  instrument  should  be  left  in  for  about  ten  minutes,  and  should  be  of  the 
largest  size  that  the  uretkra  will  admit. 

Complications  op  Gonorrhcea. — Gonorrhoea,  when  acute  or  ^^rulent, 
seldom  rims  its  course  without  local  complications  of  some  Mnd,  the  result 
of  the  propagation  of  the  inflammation  to  neighbouring  parts,  often  of  con- 
siderable severity,  and  occasionally  even  hazardous  to  life  ; — such  as  chordee, 
phimosis,  sympathetic  bubo,  perinseal  abscess,  iiTitability  of  the  bladder,  reten- 
tion of  ui-iae,  hsemorrhage  fi-om  the  urethra,  &c.  Many  of  these  complications 
present  no  special  features,  but  require  to  be  treated  on  general  piinciples, 
without  reference  to  their  specific  cause.  Others  demand  more  special  manage- 
ment, and  these  we  may  briefly  consider  here. 

Cliorclee,  or  painful  erection  of  the  penis,  -with  twist  of  the  organ,  comiug  on 
at  night,  is  often  a  most  distressing  and  troublesome  symptom.  It  is  usually 
best  relieved  by  the  application  of  cold  to  the  part,  but  more  especially  by  the 
administration  at  bed-time  of  a  pill  composed  of  gr.  j  of  opiimi  with  gr.  v  of 
camphor,  the  camphor  acting  as  a  direct  sedative  to  the  generative  organs. 
Ricord  recommends  a  suppository  of  cam^Dhor  and  opium,  gr.  x  of  camphor, 
and  gr.  j  of  the  watery  extract  of  opium,  to  be  introduced  into  the  rectum 
an  hour  before  bed-time,  as  the  best  means  of  removing  the  tendency  to 
chordee. 

Irritability  of  the  Bladder  with  Spasm  of  the  Neck,  Strangury,  and  Di/suria, 
may  be  of  two  kinds  ;  either  inflammatory,  coming  on  in  the  earlier  stages  of 
the  disease  with  pain  in  the  periuseum,  and  all  the  symptoms  of  active  inflam- 
mation about  the  part  strongly  marked  ;  or  atonic,  supervening  at  a  more 
advanced  period,  without  any  special  signs  of  inflammation.  In  the  first  case, 
leeches  to  the  perinasum,  hot  po^Dpy  fomentations,  the  warm  bidet,  with  full 
doses  of  Dover's  powder,  or  of  henbane  and  carbonate  of  potass  or  nitre,  AviU 
probably  afford  much  relief.  "When  the  disease  is  atonic,  the  administration 
of  tinctm-e  of  perchloride  of  iron,  conjoined  with  local  soothing  remedies, 
as  the  poppy  fomentations  or  bidet,  and  an  opiate  suppository,  will  be  beneficial. 

Retention  of  Urine  from  Gonorrhoea. — The  obstruction  is  usually  dependent 
on  congestion  and  inflammation  of  the  mucous  membrane  of  the  urethra. 
Leeches  to  the  perina3um,  the  warm  hip-bath,  and  opiate  suppositories  will 
probably  aff'ord  relief.    It  is  always  desirable  to  avoid  using  the  catheter,  as  it 
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is  apt  to  lacerate  the  swollen  and  softened  mucous  memtraue,  and  thus  to 
occasion  trouhlesome  bleeding ;  and  wiR  always  produce  much  pain,  and 
increased  irritation  of  the  canal.  Should,  however,  the  retention  have  con- 
tinued twenty-foiu-  hours,  or  longer,  it  will  probably  not  give  way  to  the 
means  above  indicated,  and  then  it  will  be  necessary  to  use  the  instrument, 
when  a  full-sized  silver  one  should  be  very  carefully  introdiiced  ;  a  large 
instrument  entering  the  bladder  as  easily  as  a  smaller  one,  and  mth  less  risk 
of  injurj'  to  the  tender  walls  of  the  canal. 

When  the  catheter  has  been  introduced,  it  is  often  somewhat  difficult  to 
determine  whether  it  should  be  left  in  or  taken  out.  If  it  be  left  in,  inflam- 
matory action  is  increased.  If  it  be  taken  out,  the  Surgeon  may  not  be  able 
easily  to  introduce  it  again.  The  solution  to  this  question  is  to  be  found  in  the 
facility  with  which  the  instrument  is  passed.  If  it  have  been  introduced 
without  much  difficulty,  it  is  better  to  withdraw  it  after  the  bladder  has  been 
emptied,  and  to  continue  the  antiphlogistic  treatment,  when  a  second  intro- 
duction may  not  be  required.  If,  on  the  other  hand,  the  catheter  have  been 
passed  with  great  difficulty,  and  be  fiiinly  grasped  either  by  spasm  or  stricture, 
it  should  be  left  in  ;  but  very  active  treatment  must  be  employed  to  prevent  it 
from  exciting  too  much  inflammation. 

It  must,  however,  be  remembered  that  the  retention  may  be  due  to  more 
serious  conditions  ;  to  prostatitis,  to  abscess  in  the  prostate  or  the  perinaeum, 
or  to  inflammatory  exudation  in  the  tissues  about  the  neck  of  the  bladder.  In 
these  circiunstances,  more  active  antiphlogistic  measures  will  be  required,  with 
the  use  of  the  catheter  twice  in  the  twenty-four  hours,  and  probably  free 
incisions  into  the  perinseum,  if  there  be  pus  or  urine  extravasated  into  that 
region. 

In  many  cases  of  gonorrhoeal  retention,  there  is  an  old  stricture  as  well  as 
the  clap.  Here  the  employment  of  energetic  antiphlogistic  measures  and  the 
use  of  the  catheter  are  indicated ;  but,  as  the  strictui-e  is  the  chief  cause  of 
obstruction,  the  treatment  must  be  directed  to  it. 

Hcemorrhage  from  the  Urethra  may  occur  either  as  the  result  of  chordee,  and 
consequent  rupture  of  some  blood-vessels  of  the  coi-pus  spongiosum,  as  the  con- 
sequence of  attempts  at  passing  the  catheter,  or  as  a  kind  of  exudation  from 
the  mucous  membrane.  Most  commonly  it  may  be  arrested  by  the  appKcation 
of  ice,  and  the  employment  of  moderate  local  antiphlogistic  treatment.  Should 
it  be  abundant,  the  introduction  of  a  large  giun-elastic  catheter,  and  pressure 
by  means  of  a  bandage  to  the  penis  or  perinseum,  will  arrest  it. 

Sequences  or  Gonorrhcea. — The  sequences,  or  more  remote  complications 
of  gonorrhoea,  are  partly  local  and  partly  constitutional.  Amongst  the  local 
we  find  more  particularly  Warts  about  the  prepuce  and  glans  or  within  the 
urethral  orifice,  which  require  to  be  treated  by  excision  or  caustics ;  and 
Stricture-,  the  management  of  which  is  fully  described  elsewhere.  In  some 
cases,  also,  in  consequence  of  extravasation  of  blood,  or  the  effusion  of  jjlastic 
matter  into  the  corpus  spongiosum  or  the  corpora  cavernosa,  limited  and 
localised  Induration  and  Tliickening  of  the  Penis  may  result,  attended  by 
chordee,  painful  erections,  and  a  permanent  twist  in  the  organ.  In  such 
conditions  as  these,  absorption  of  the  effused  mass  may  be  attempted  by  the 
administration  of  small  doses  of  bichloride  of  mercury,  with  the  inimction  of 
iodide  of  lead  ointment. 

After  the  cure  of  a  clap  that  has  been  of  long  continuance,  the  generative 
organs  are  often  left  in  a  weal-  and  irritable  state ;  the  penis,  scrotimi,  and 
spermatic  cords  being  lax  and  elongated,  with  an  apparent  want  of  power,  and 
often  painful  and  dragging  sensations  about  the  cords  and  groins. 
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Besides  the  strictly  local  complications  of  gonorrhoja,  a  certain  set  of  sequences 
to  which  some  constitutions  are  especially  liable,  occasionally  occurs  as  tlie 
result  of  this  disease  ;  viz.,  inflammation  of  the  testes  and  of  the  eyes,  rheu- 
matism, cutaneous  eruptions,  and  sore  throat.  Some  of  these,  as  the  affections 
of  the  eyes  and  testes,  may  be  either  local  or  constitutional ;  the  others  are 
clearly  constitutional. 

Gonorrhceal  Infiammation  of  the  Testis  is  certainly  the  most  common  of  these 
sequences.  It  most  invariably  affects  only  one  testis,  and  commences  in  the 
epididymis,  whence  it  extends  to  the  body  of  the  organ.  It  usually  occurs  in 
individuals  who  have  a  lax  and  long  scrotimi,  with  very  pendulous  testes.  It 
seldom  sets  in  before  the  third  week  after  the  occurrence  of  gonorrhoea,  but 
may  occur  at  any  period  during  the  continuance  of  the  discharge,  though  it  is 
more  frequent  between  the  fifth  and  sixth  weeks  than  at  any  other  time.  In 
cases  of  gleet,  also,  it  not  uncommonly  occurs  at  a  later  period.  In  many 
instances  it  is  referred  to  some  slight  injury — a  blow,  or  squeeze,  received 
during  the  continuance  of  the  gonorrhoea  ;  but  in  other  cases  it  would  appear 
to  arise  from  extension  of  the  inflammation  along  the  ejaculatory  duct ;  and 
in  others  from  a  kind  of  metastasis  of  the  morbid  action  from  the  urethra  to 
the  testis.  That  the  disease  commences  in  the  epididymis,  may  be  advanced 
in  support  of  the  first  opinion  ;  whilst  the  fact  that  the  discharge  usually 
ceases  when  the  inflammation  of  the  testicle  comes  on,  and  returns  as  it 
subsides,  may  be  adduced  in  support  of  the  doctrine  of  its  metastatic  origin. 
As  the  symptoms  and  treatment  of  gonorrhceal  inflammation  of  the  testicle 
present  nothing  peculiar,  I  shall  reserve  their  consideration  until  we  speak  of 
diseases  of  this  organ. 

Gonorrhceal  Inflammation  of  the  Eyes  is  fortunately  not  of  very  common  oc- 
ciu'rence.    It  may  affect  either  the  conjunctiva  or  the  sclerotica. 

Gonorrhceal  Conjunctivitis  is  one  of  the  most  destructive  forms  of  ophthalmia, 
giving  rise  not  unfrequently,  in  the  course  of  forty-eight  hours,  to  the  most 
intense  chemosis,  with  opacity  and  softening  of  the  cornea,  followed  by  staphy- 
loma and  a  discharge  of  the  humours.  In  the  majority  of  instances  only  one 
eye  is  affected  ;  but,  in  some,  both  are  involved  to  an  equal  extent.  The 
disease  commences  with  the  ordinary  symptoms  of  conjunctival  inflammation  ; 
itcliing  and  swelling  of  the  eyelids,  velvety  redness  of  the  conjunctiva,  muco- 
purulent discharge,  with  much  lachrymation.  The  chemosis  sets  in  early,  and 
is  very  severe  ;  and,  unless  treatment  afford  speedy  relief,  the  consequences  are 
most  disastrous  to  vision.  Lawrence  states  that,  of  14  cases  that  fell  under  his 
observation,  9  had  only  one  eye  affected  and  5  both.  Of  the  9  in  whom  one 
eye  only  was  diseased,  the  organ  was  lost  in  6  cases  ;  of  the  5  in  whom  both 
eyes  were  afl:ected,  both  organs  were  destroyed  in  one  case  ;  in  2  one  eye  only 
was  lost ;  one  patient  recovered  imperfectly ;  and  in  only  one  did  complete 
recovery  ensue. 

It  has  been  a  question  with  Surgeons,  whether  gonorrhceal  ophthalmia  is  the 
result  of  the  direct  application  of  the  specific  pus  to  the  conjunctiva,  or  occurs 
as  a  constitutional  disorder.  There  can  be  little  doubt  that  the  application  of 
the  pus  to  the  surface  of  the  conjunctiva  might  occasion  the  disease,  but  at  the 
same  time  it  is  perfectly  certain  that  in  many  instances  there  is  no  cAndence  of 
contact  ;  the  inflammation  occiming  in  both  eyes  -ndthout  the  patient  ha%ang 
apparently  communicated  it ;  and,  though  it  is  necessarily  difiicult  to  adduce 
positive  proof  on  tills  point,  it  is  but  reasonable  to  ijresurae  that  such  cases  may 
be  constitutional. 

The  Treatment  of  this  dangerous  affection  must  be  of  an  active  character ; 
blood  should  be  taken  freely  from  the  temples  by  cupping,  or,  if  the  patient 
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be  sufficiently  robust,  from  the  arm,  as  strongly  recommended  by  Lawrcuce 
who  placed  great  reliance  on  it ;  he  must  of  course  be  kept  in  a  dark  room, 
and  on  strict  antiphlogistic  regimen.    The  disease  must,  however,  be  met,  and 
the  eye  can  alone  be  saved,  by  active  local  treatment.    The  most  active  topical 
agent  that  we  possess  is  the  nitrate  of  silver.    The  use  of  this  astringent, 
originally  introduced  by  Littell,  has  been  much  insisted  on  by  Guthrie,  Walker, 
and  othei-s,  and  is  generally  adopted  at  the  present  day,  being  certainly  the 
most  useful  agent  that  we  possess.    Siu-geons  differ  somewhat  in  opinion  as  to 
the  strength  of  the  appUcation  ;  some,  the  Germans  especially,  advise  that  the 
solid  stick  should  be  used  ;  whilst  others  employ  it  in  solution,  of  the  strength 
of  a  drachm  to  the  ounce  of  distiUed  water.    Wharton  Jones  employs  a  weaker 
solution,  one  of  four  or  five  grains  to  the  oimce,  and  I  have  seen  cases  very 
successfully  treated  by  this  plan  ;  so  much  so,  indeed,  that  I  am  disposed  to 
prefer  it  to  the  stronger  solution.     A  few  drops  must  be  introduced  about 
twice  m  the  twenty-four  hom-s,  into  the  inner  canthus  of  the  eye  ;  the  Uds  in 
the  meantime  being  kept  covered  by  compresses  dipped  in  weak  alimi  lotion 
and  the  purident  discharge,  as  it  accumulates,  carefully  washed  away  by  tepid 
alum  mjections.    In  doing  this,  great  care  must  be  taken  that  none  of  the 
discharge  come  into  contact  with  the  eyes  of  the  Surgeon  or  nitrses  as  it  is 
highly  contagious,  and  wiU  almost  to  a  certainty  produce  the  disease  ;  instances 
are  recorded  m  which,  in  this  way,  the  attendant's  vision  has  been  destroyed 
If  the  chemosis  be  considerable,  it  must  be  incised  ;  and,  as  the  inflammation 
subsides,  beUadonna  lotions  may  be  employed  with  advantage,  and  the  use  of 
the  nitrate  of  silver  gradually  discontinued. 

Gonorrheal  Sclerotitis  is  by  no  means  of  such  frequent  occurrence  as  the 
conjunctival  mflammation ;  when  it  happens,  it  will  commonly  be  found  to 
be  associated  with  gonorrhceal  rheumatism,  and  not  unfrequently  with  inflam- 
mation of  the  testicle,  occurring  apparently  in  incUviduals  in  whom  there  is  a 
tendency  to  affection  of  the  fibrous  tissues.  This  disease  is  evidently  of  con- 
stitutional ongin,  as  it  cannot  possibly  arise  from  local  contagion  :  it  is 
attended  by  the  ordinary  signs  of  sclerotic  inflammation,  and  is  usuaUy  accom- 
pamed  by  some  degree  of  iritis. 

In  the  Trecdment  there  is  nothing  very  peculiar.  Cupping  or  leeches  to  the 
temples,  ^ath  beUadonna  fomentations,  are  the  principal  local  means ;  and 
calomel  and  opium,  continued  untU  the  gums  are  affected,  constitute  the  chief 
internal  remecUes  ;  these  means  must  be  persevered  in  until  the  anterior 
chamber  clears  and  any  effused  lymph  is  absorbed.  As  the  disease  declines 
and  especiaUy  if  the  patient  be  somewhat  debiHtated,  soda,  rhubarb,  and  bark  in 
powder  may  be  given  mternaUy,  and  blisters  kept  open  on  the  temples 

Infiammation  of  the  Nose,  attended  by  profuse  suppuration,  is  a  complication 
that  I  have  more  than  once  had  occasion  to  observe  in  gonorrhoea  The  sweUin£r 
of  the  organ  is  considerable,  the  tenderness  great,  and  the  discharge  abimdant 
a  condition,  indeed,  of  the  Schneiderian  membrane  that  seems  anSoc^ousto  the 
inflammation  of  the  conjimctiva  just  described. 

The  Treatment  that  I  have  foimd  to  succeed  best,  consists  in  fomentations 
followed  by  astnngent  lotions  or  injections. 

Gonorrh<^al  Rheumatism  principaUy  occurs  in  young,  florid,  and  otherwise 
healthy  men     It  is  of  two  kinds  ;  in  one,  the  most  common,  and  indeed  the 
typical  variety,  the  fibrous  and  muscular  structures  are  affected  •  in  the  othe 
the  joints  are  impUcated.    The  fibrous  or  muscular  form  of  rheumatism  is 
unfrequently  associated  with  inflammation  of  the  testicle  or  of  the  scleroHn 
It  commonly  affects  the  fleshy  parts  of  .the  body,  as  the  hips,  the  shoulders  and 
the  thighs,  and  not  unfrequently  occurs  in  the  soles  of  the  feet  It 
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always  painful  at  night,  but  is  not  commonly  attended  hy  any  very  severe 
constitutional  disturbance.  The  synovial  foi-m  presents  the  ordinary  cha- 
racters of  rheumatism  of  the  joints,  the  knees  and  ankles  being  those  chiefly 

In  tS  Treatment  of  these  affections,  calomel  and  opium,  or  Dovei-'s  powder 
with  colchicum,  must  constitute  the  most  important  elements  until  the  acute 
stage  is  passed,  when  iodide  of  potassium  may  be  advantageously  given. 

Cutaneous  Eruptions,  chiefly  consisting  of  roseola,  with  slight  pityriasis,  and 
perhaps  a  few  patches  of  psoriasis  with  very  flimsy  scales,  occasionally  occur 
in  rather  severe  cases  of  gonorrhoea,  usually  appearing  from  six  weeks  to  three 
months  after  the  commencement  of  the  attack.    They  are  chiefly  diffused 
about  the  chest  and  belly,  and  present  no  sign  of  coppery  redness.  _  At  the 
time  of  their  occurrence,  the  fauces  commonly  become  similarly  involved, 
presenting,  as  was  fii-st  pointed  out  by  Travers,  a  diffused  superficial  redness 
on  the  velum  palati  and  pillars,  with  perhaps  superficial  ulceration  on  these, 
the  tonsils,  or  the  uvula.    The  occui-rence  of  these  affections  is  usually  pre- 
ceded by  slight  febrile  action,  which,  however,  subsides  on  their  fiill  evolution. 
The  roseolar  eruptions,  occurring  during  gonorrhoea,  have  occasionally  been 
attributed  to  some  peculiar  influence  exercised  by  the  copaiba,  but  I  think 
not  on  sufficient  evidence.    I  am  not  aware  that  copaiba,  when  administered 
for  other  diseases  than  gonorrhoea,  ever  produces  such  eruptions  ;  and  they 
wiU  occur,  as  I  have  seen  in  several  instances,  when  no  copaiba  is  being  given. 

The  Treatment  of  these  affections  should  consist  in  the  admuiistration  of 
salines,  followed  by  iodide  of  potassium  in  smaH  doses.    Mercurials  are  never 

required.  „    .     .  i  • 

GoNOERHCEA  IN  THE  FEMALE  differs  from  the.  Same  affection  in  the  male  in 

not  being  so  severe,  though  it  is  usuaUy  more  extensive,  and  of  longer  duration. 
The  severity  is  less,  on  accoimt  of  the  shortness  of  the  female  urethra,  pre- 
venting the  occurrence  of  the  retention  of  urine  as  in  the  male,  and  also  from 
the  absence  of  such  parts  as  the  prostate,  testes,  &c.,  the  implication  of  which 
constitutes  the  principal  source  of  difficulty  in  men.    GonorrhcEa  in  the  female 
may  affect  the  part  to  very  diflrerent  degrees  ;  thus,  the  vulva  alone  may  be 
impUcated,  or,  as  most  commonly  happens,  the  inflammation  may  spread  to  the 
whole  of  the  mucous  membrane  of  the  vagina.    The  urethra  is  less  commonly 
the  seat  of  disease,  though  occasionally  implicated  with  other  parts  ;  and, 
lastly  the  interior  of  the  uterus  may  become  affected  by  this  specific  inflam- 
mation.   In  some  cases  it  wiU  even  spread  along  the  FaUopian  tubes  to  the 
ovaries  :  and  I  have  knoivn  one  or  two  cases  in  which  rather  acute  attacks  ol 
peritonitis,  probably  induced  in  this  way,  have  complicated  tliis  disease  _ 

The  Symptoms  of  gonorrhoea  m  women  are  sufficiently  well  marked  m  tne 
early  stages,  when  there  is  an  abundant  muco-pumlent  discharge  from  the 
parts  affected,  with  a  good  deal  of  inflammatory  frritation,  accompanied  with 
pain  in  mictiuition,  and  a  frequent  desire  to  pass  urine.  As  the  disease  becomes 
chronic,  however,  it  is  more  difficult  to  determine  its  true  character  ;  it  bemg 
apt  to  be  coiifotmded  with  some  of  those  accidental  and  leucon-hcEal  discharges 
to  which  females  of  all  ages  are  subject.  j  f,.„„, 

I)iagnods.-In  the  majority  of  cases,  gonoiThoea  may  be  distingmshed  fioni 
all  other  muco-purulent  discharges  of  the  female  organs,  by  the  F'esence  oi 
inflammation  about  the  external  parts,  and  the  mucous  membrane  of  ^"g"^' 
and  urethra.  In  these  cases  it  will  be  found,  on  introducing  a  speculum  (^^hlcn, 
however,  occasions  considerable  pain,  and  is  firmly  grasped  by  the  ^''"^'^ 
of  the  vagina),  that  the  discharge  comes  from  the  vaginal  wall,  and  tliat  in 
uterine  orifice  is  free  from  it,  or  nearly  so  ;  whereas  in  leucorrhcca  the  clisciiarge 
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proceeds  in  a  great  measure  from  the  interior  of  the  uterus,  the  os  and  cervix 
of  which  will  prohably  also  present  signs  of  diseased  action.  It  must,  however, 
be  borne  in  mind  that  the  discharge  ia  gonorrhoea  may  occasionally  be  in  a 
great  degree  uterine  ;  and  that  that  of  leucorrhoea  may  be  an  exudation  from 
the  mucous  membrane  of  the  vagina.  In  such  circumstances,  when  the  disease 
is  chronic,  it  is  almost  impossible  to  arrive  at  a  correct  conclusion  as  to  the 
nature  of  the  case  from  simple  inspection  ;  and  in  these  cases  of  doubt  the 
Surgeon  had  better  give  a  very  guarded  opinion,  lest  he  be  led  into  the  error 
of  inculpating  an  innocent  woman.  The  difficulty  is  increased,  and  a  good 
deal  of  obscurity  thrown  over  the  case  by  the  fact  that  leucorrhoeal  discharges 
will  occasionally  give  rise  to  urethritis  in  the  male,  which  closely  simulates 
gonorrhoea.  Children  also  are  occasionally  subject  to  an  acute  inflammation  of 
the  vagina  and  nymphss  as  the  result  of  simple  irritation,  of  constitutional 
disturbance,  or  of  teething  ;  these  cases  require  to  be  recognised,  as  they  have 
frequently  been  the  cause  of  unfounded  accusations. 

The  Treatment  of  gonorrhoea  in  the  female  must  vary,  according  as  the 
disease  is  acute  or  chronic.  In  the  acute  stage,  general  and  local  antiphlogistic 
means — salines,  low  diet,  rest  in  bed,  and  emollient  sedative  fomentations  — 
must  be  used.  As  the  disease  subsides  into  a  chronic  condition,  astringent 
injections  must  be  employed  ;  a  weak  solution  of  acetate  of  lead,  or  the  liquor 
aluminis  compositus  largely  diluted  with  tepid  water,  being  especially  useful. 
In  other  cases,  a  weak  solution  of  nitrate  of  silver  may  be  used  with  much 
advantage.  These  injections  should  be  employed  three  or  four  times  a  day 
and  in  large  quantity.  After  they  have  been  thrown  up,  a  piece  of  lint  well 
soaked  in  the  lotion  should  be  introduced  between  the  opposed  mucous  surfaces, 
so  as  to  prevent  their  coming  into  apposition,  the  discharge  being  in  a  great 
measure  kept  up  by  their  friction  against  one  another.  In  order  that  the 
injection  may  be  properly  given,  the  woman  should  lie  flat  on  her  back,  and 
pimip  in  the  fluid  by  means  of  one  of  Kennedy's  elastic  bottles.  In  the  treat- 
ment of  gonorrhoea  in  women,  specifics  are  of  no  use  unless  the  urethra  be 
afi"ected,  when  copaiba  may  be  given,  as  in  the  male.  The  disease  is  apt  to 
degenerate  into  a  chronic  gleety  condition,  leaving  a  thin  muco-puriform  dis- 
charge, which  will  continue  to  be  infectious  for  a  great  length  of  time. 

STRICTURE  OF  THE  URETHRA. 

Much  discrepancy  of  opinion  has  for  a  long  time  existed  as  to  the  structure 
of  the  urethra,  some  Surgeons  admitting,  others  denying  its  muscularity. 
Though  the  presence  of  muscular  fibres  in  the  urethra  had  been  suspected  by 
many  in  consequence  of  the  phenomena  presented  by  some  forms  of  stricture 
being  solely  explicable  in  this  way,  it  is  only  in  recent  times  that  their  existence 
has  been  demonstrated  ;  KoUiker  and  Hancock  having  shown  that  the  tube 
is  surrounded  through  its  entire  length  with  an  organic  muscular  coat.  Hancock 
ha-s  demonstrated  the  course  of  these  fibres.  He  has  pointed  out  that  the  fibres 
of  the  inner  layer  of  the  muscular  coat  of  the  bladder  pass  forwards  underneath 
the  mucous  membrane  of  the  prostatic  portion  of  the  urethra,  and  those  fi-om 
the  outer  layer  of  the  muscular  coat  of  the  bladder  outside  the  prostate.  These 
two  layers  join  at  the  membranous  portion  of  the  urethra,  forming  the  mus- 
cular covering  of  this  portion  of  the  canal.  At  the  bulb  these  two  layers 
divide  again  ;  the  inner  lying  underneath  the  mucous  membrane,  separated 
from  it  merely  by  areolar  tissue  ;  the  external  lying  outside  the  corpus  spon<no- 
sum,  between  it  and  its  fibrous  investment.  At  the  anterior  extremity  of  the 
urethra,  they  unite  again  and  form  its  lips.    Thus  the  urethra  is  surrounded 
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through  its  whole  length  hy  muscular  fibres,  a  douhle  layer  of  which  invests  it 
at  the  memhranous  portion,  and  again  at  the  external  mea  us.  The  prostate 
and  corpus  spongiosum  are  included  between  p  anes  of  these  fibres.  The 
vesicles  and  ducte  of  the  prostate  are  surrounded  by  layers  of  organic  fibre  , 
those  of  the  ejaculatoiy  ducts  coming  from  the  organic  layer  of  the  vas  deferens. 
These  fibres  are  totally  distinct  from  the  common  muscukr  apparatus  of  the 
perinseum  ;  and  their  existence  proves  the  urethra  to  be,  as  had  often  been 
suspected,  a  musculo-membranous  canal. 

By  Stricture  of  the  Urethra  is  meant  a  narrowing  of  the  canal  at  one  or  more 
noints  These  may  proceed  from  three  distinct  conditions  ;  viz.— 1,  Spasmodic 
Action  of  the  layer  of  the  organic  Muscular  Fibres  situated  outside  the 
mucous  membrane  ;  2,  Congestion  of  the  Mucous  Membrane  of  the  canal ;  or, 
3  Organic  Changes  in  the  Mucous  and  Submucous  Tissues,  consisting  of 
thickening,  induration,  or  the  deposit  of  plastic  matter  within  them.  According 
as  the  disease  arises  from  one  or  other  of  these  causes,  it  may  be  termed  a 
Spasnwdic,  a  Congestive,  or  an  Organic  stricture.  These  different  forms  of  the 
disease  having  the  one  condition-narrowing  of  the  urethra-and  its  conse- 
quences, in  common,  and  in  practice  being  often  associated  together,  present  so 
much  variety  in  their  symptoms,  in  the  treatment  they  require,  and  in  the 
constitutions  in  which  they  occur,  as  to  require  separate  description. 

Spasmodic  STEICTUBB.-The  existence  of  this  form  of  the  disease  has  been 
much  cavilled  at.    Surgeons,  disregarding  the  evidence  of  their  own  senses,  and 
being  led  away  by  an  imperfect  anatomical  examination  of  the  urethra,  have 
denied  the  possibility  of  spasm  of  this  canal,  not  bemg  able  to  demonstrate  the 
existence  of  any  muscular  fibres  in  sufficiently  close  proximity  to  the  mucous 
membrane  to  influence  it  by  their  action.    The  possession  of  muscular  contrac- 
tiUtv  by  the  urethra  is,  however,  obvious  fi'om  the  facts  that  a  bougie  may 
occasionaUy  be  introduced  with  sufiicient  ease,  but  that  the  Surgeon,  on 
attempting  to  withdraw  it,  will  find  it  tightly  grasped  ;  so  also  occasionaUy, 
on  introducing  the  instrument,  he  will  feel  it  meet  with  an  obstruction,  which 
on  steady  pressure  will  yield  with  that  species  of  quivering  that  is  peculiar  to 
spasm  of  muscular  fibre.    Again,  the  fact  that  a  patient  will  at  one  time  pass 
his  urine  with  the  most  perfect  freedom,  whUst,  if  it  be  rendered  acrid  or  acid 
bv  drinking  spii-its,  effervescent  wines,  or  other  simHar  beverages,  almost  com- 
plete obstruction  wiU  ensue,  tends  to  prove  the  existence  of  an  occasional 
spasmodic  constriction  of  the  canaL  These  facts,  though  siifliciently  convmcmg 
to  many  Surgeons,  had  failed  to  carry  proof  of  the  existence  of  spasniodic 
stricture  to  others,  until  the  researches  of  Kolliker  and  Hancock,  which  have 
been  referred  to,  set  the  question  of  the  muscularity  of  the  urethra  finally 

Causes.-T:he  causes  of  spasmodic  stricture  are  generally  such  conditions  as 
occasion  a  relaxed  and  irritable  state  of  system,  as  long  residence  ^^^^Itl 
mates  especially  if  conjoined  with  habitual  excesses  m  drinlong,  high  ll^allg 
Td  v'enereal  indulgences.    The  more  immediate  causes  are  usually  any  cir- 
cWances  that  occasion  ia-ritation  of  the  urethral  mucous  membrane,  wluch 
bX  propagated  to  the  organic  muscular  fibres  beneath   calls  them  mto 
activity  and  thus  gives  rise  to  the  spasmodic  affection.    The  most  usual  of 
W  are  tlose  conditions  of  the  system  in  which  the  lithates  are  agely 
eliminated  ;  as  exposure  to  cold  and  wet,  by  which  the  ^^t  on  oi^e  ^km  i 
suspended  ;  or  too  fi'ee  an  indulgence  in  spirituous  and  acid  lia"or.-Jic'i  «s 
red  or  effervescent  wines,  beer,  or  punch-which  are  well  known  to  gn  e 
to  an  attack  in  many  constitutions.  „,„;„rr  nf  the 

Sym2otoms.-In  spasmodic  stricture  wc  find  evidence  of  nanowing  ot  the 
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iiretlu-a,  and  consequent  impediment  to  tlie  free  flow  of  nrine,  rapidly  super- 
vening under  the  influence  of  certain  causes,  and  as  speedily  subsiding.  A 
patient,  for  instance,  in  his  ordinary  health  and  passing  urine  freely,  if  he  take 
such  food  or  drrok  as  wUl  give  rise  to  a  veiy  acid  condition  of  this  fluid  ;  if  he 
be  exposed  to  cold,  or  get  out  of  health  in  any  way  ;  suddenly  finds  himself 
able  only  to  pass  his  urine  in  a  small  stream  by  drops  with  much  straining,  or 
may  even  be  seized  with  complete  retention.  Under  appropriate  treatment 
these  symptoms  rapidly  subside  ;  recurring,  however,  on  the  application  of  any 
exciting  cause.  At  the  time  of  the  occm-rence  of  this  spasm  there  is  often  a 
sensation  of  weight  and  imeasiness  in  the  perinseum,  with  evident  irritation  of 
the  urethral  mucous  membrane,  as  shown  by  reddening  of  the  lips  of  the  orifice : 
in  fact,  a  tendency  to  a  combination  of  the  congestive  with  the  spasmodic  form 
of  stricture.  There  will  often  be  found  to  be  a  very  slight  organic  stricture  in 
cases  of  the  spasmodic  form  of  this  disease  ;  so  that,  when  the  sjoasm  subsides, 
the  urethra  will  not  be  quite  so  fi-ee  as  natural. 

Treatment. — If  the  patient  be  sufl'ering  from  spasmodic  difficulty  in  passing 
urine,  a  suppository,  consisting  of  a  drachm  of  laudamim  in  a  little  starch, 
should  be  thrown  up  the  rectimi,  the  waim  hip-bath  used,  and  a  fiiU  dose  of 
Dover's  powder  administered.  As  the  opium  begins  to  take  eflect,  the  uriae 
■svill  usually  be  passed  without  much  difficulty.  The  bowels  should  then  be 
made  to  act,  when  the  patient  will  usually  be  relieved.  If  the  spasm  continue, 
as  it  often  does,  for  some  days  or  weeks  after  this,  a  full-sized  wax  bougie 
should  be  introduced  every  second  or  third  day,  in  order  to  lessen  the  irrita- 
bility of  the  urethra.  In  some  cases  this  is  more  effectually  done  by  the  use  of 
a  plated  bougie,  well  warmed  and  oiled.  Whatever  instrument  is  used  should 
be  of  large  size,  from  No.  8  to  10.  A  small  bougie  will  often  be  arrested,  and 
will  create  much  irritation,  when  a  large  one  will  pass  readily.  If  the  use  of 
the  instrument  cause  irritation  and  increase  of  spasm,  it  is  better  to  omit  it 
entirely,  and  to  trust  to  constitutional  treatment.  But  the  Surgeon  must  not 
be  discouraged,  if  the  first  few  introductions  of  the  bougie  appear  to  increase 
the  irritation  ;  as  the  urethra  becomes  accustomed  to  the  use  of  the  instrument, 
relaxation  of  the  spasm  wiU  take  place.  At  the  same  time  the  patient's  general 
health  should  be  carefully  attended  to  ;  the  bowels  must  be  kept  open,  and  the 
diet  regulated  ;  all  acids,  stimidants,  and  sweets,  being  carefully  avoided. 
During  the  time  when  the  bougie  is  being  used  he  should  take,  three  times 
a  day,  a  draught  composed  of  twenty  minims  of  liquor  potassae,  with  the 
same  quantity  of  tincture  of  henbane  and  sweet  spirits  of  nitre,  ia  camphor 
julep. 

As  a  preventive  treatment  of  these  attacks,  a  careful  regulation  of  the  diet, 
warm  clothing  with  the  use  of  flannel,  and  keeping  the  skin  in  action  by 
means  of  horsehair  gloves  and  tepid  baths,  will  be  found  serviceable. 

Congestive  Stricture.— Many  Surgeons  look  upon  spasmodic  stricture  as 
essentially  dependent  on  congestion  of  the  mucous  membrane  of  the  lu-ethra 
overlooking  altogether  the  existence  of  spasm,  or  considering  it  as  the  result 
of  irritation  of  the  perinseal  muscles,  and  not  of  the  true  organic  muscles  of  the 
canal.  That  the  two  conditions  of  congestion  and  spasm  are  frequently 
associated  in  the  urethra,  in  the  relation  of  cause  and  eflect,  there  can  be  no 
doubt ;  and  this  is  the  most  frequent  condition  in  which  spasmodic  strictures 
are  found.  Indeed,  congestion  plays  an  important  pai-t  in  all  forms  of  stric- 
ture ;  it  may,  as  we  have  just  seen,  be  connected  with  the  spasmodic  variety  ; 
it  may  occur  alone ;  or  it  may  be  associated  with  organic  stricture.  Some 
parts  of  the  urethra  appear  to  be  more  subject  to  congestion  than  otJiers  •  thus 
for  instance,  the  membranous  and  prostatic  portions,  especially  the  folds  of 
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mucous  memtrane  constituting  the  verumontanum,  are  pecuUarly  liable  to 

become  congested.  ,    ,  i      •  j 

Cames.-Congestive  stricture  freeiuently  occurs  as  the  result  of  chrome  and 
long-continued  inflammation  of  the  urethra,  or  of  the  passage  of  unne  that  has 
heen  rendered  ii-ritating  by  being  too  concentrated,  or  by  an  admixture  of  an 
undue  proportion  of  lithates.  It  is  especiaUy  in  gouty  or  rheumatic  subjects 
who  suffer  from  irritability  of  the  skin  and  mucous  membranes  tliat  this 
condition  occiirs.  In  these  cases  there  is  no  true  or  permanent  obstruction, 
but  the  disease  is  transitory,  and  solely  due  to  a  swollen  state  of  the  membrane 
of  the  part. 

Spnptoms.— In  congestive  stricture  we  not  only  find  the  common  symptoms 
occasioned  by  an  impediment  of  the  free  passage  of  the  urine,  but  some 
swelling  of  the  lips  of  the  urethra,  with  reddening  and  eversion  of  them. 
There  is  also  slight  gleety  exudation,  and  not  unfrecLuently  an  abundant 
puriform  discharge,  in  fact,  urethritis  of  a  marked  kind,  with  a  sense  of  weight 
or  fulness  in  the  perinaeum,  pain  in  micturition,  and  sometimes  uneasiness  in 
defeecation.  This  state  of  things  constitutes  a  very  troublesome  affection, 
intimately  connected  with  the  various  forms  of  urethritis,  and  exceedingly  apt 
to  relapse  from  apparently  very  trivial  circumstances,  slight  errors  of  diet, 
dyspeptic  derangements,  or  any  local  sources  of  irritation. 

The  Treatment  in  these  cases  should  consist  in  careful  regulation  of  the  diet 
and  habits  of  life,  and  especially  in  the  administration  of  the  alkaline  and 
sedative  mixture  above  indicated  in  combination  with  small  doses  of  copaiba. 
In  many  cases  a  course  of  Plummei-'s  piU,  in  conjunction  with  compound 
decoction  of  aloes,  wiU  be  found  of  essential  service.  If  there  be  much  tender- 
ness or  weight  about  the  perinffiimi,  the  appHcation  of  leeches  to  tins  part, 
together  with  the  use  of  the  warm  hip-bath,  will  be  serviceable. 

Congestive  stricture,  though  more  influenced  by  constitutional  than  by  local 
means  in  many  cases,  yet  requires  the  introduction  of  bougies  in  order  to 
prevent  the  constriction  from  becoming  permanent.  In  some  instances  a  wax, 
in  others  a  silver  or  pewter  instrument,  will  be  found  to  answer  best.  What- 
ever is  used,  care  should  be  taken  to  introduce  it  slowly  and  with  every 
possible  gentleness.  With  all  caxe,  some  hemorrhage  usuaUy  follows  the 
passage  of  the  instrument ;  not  from  laceration,  but  simply  as  the  result  of 
compression  of  the  mucous  membrane  ;  and  the  discharge  of  blood  appears 
rather  to  be  beneficial  than  otherwise. 

Organic  Strictdke.— This  form  of  stricture  is  the  result  either  of  long 
continued  inflammation  of  the  urethra,  leading  to  changes  in  the  mucous 
membrane  or  of  some  injury  to  the  canal  from  blows  or  kicks  m  the  permteum, 
by  which  a  portion  of  it  is  destroyed  or  sloughs  away.  Repeated  gonorrhoeas 
and  long  continued  gleets  are  the  most  fertile  causes  of  this  disease.  In  the 
urethra  as  elsewhere,  plastic  matter  is  deposited  in  and  around  the  mucous 
membrane  in  the  submucous  areolar  tissue,  as  the  result  of  mflammation ; 
consolidation  of  this  takes  place,  followed  by  contraction  of  the  canal.  The 
long  continuance  of  inflammation  is  more  to  be  dreaded  than  its  intensity  m 
occasioning  this  mischief  ;  hence  it  is  of  great  importance  not  to  aUow  gleets  to 
run  on  indefinitely,  as  they  will  almost  to  a  certainty  be  foUowed  by  con- 
striction of  some  portion  of  the  urethra. 

^oe -Stricture  of  the  uretlii-a  maybe  met  with  at  any  age  after  puberty. 
The  causes  that  usually  give  rise  to  them  seldom  come  into  operation  however 
before  the  adult  age  ;  hence  strictures  are  not  very  common  before  25  years  oi 
age.  Between  that  period  and  the  age  of  40  they  most  commonly  origmate 
and  may  then  continue  for  an  indefinite  period.    The  earhest  age  at  wnicu 
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have  seen  true  organic  stricture  of  the  urethra  has  been  14  years,  when  it  had 
already  been  in  existence  for  more  than  12  mouths  ;  it  was  situated  about  one 
and  a  half  inches  from  the  meatus,  and  was  so  tight  as  only  to  admit  of  No.  1 
catheter.  It  was  complicated  vnth.  and  had  given  rise  to  a  fistula  in  perinseo, 
through  which  the  greater  part  of  the  lu-ine  escaped.  The  boy  in  whom  it 
occiu-red  could  give  no  explanation  of  its  occurrence.  His  attention  was 
directed  to  it  in  the  first  instance  by  a  sudden  attack  of  retention.  The 
stricture  was  hard  and  gristly,  about  haK  an  inch  long,  and  required 
urethrotomy  for  its  relief. 

Seat. — The  seat  of  organic  strictui-e  varies  considerably  ;  indeed,  any  portion 
of  the  urethra  may  be  affected  by  it,  except  the  prostatic.  It  appears  to  be  the 
common  belief  amongst  Surgeons,  that  the  membranous  portion  of  the  canal  is 
the  most  frequently  affected  by  this  disease.  This,  however,  there  can  be  little 
doubt,  is  an  erroneous  opinion.  H.  Smith  has  examined  98  specimens  of 
stricture  contained  in  the  different  London  museums  ;  of  these  he  foimd  only 
21  seated  in  the  membranous  portion  of  the  urethra,  whilst  77  were  anterior  to 
the  triangular  ligament ;  the  majority  of  these  being  either  in  the  bulbous 
portion  of  the  urethra,  or  a  little  in  advance  of  this.  Thompson,  in  his 
excellent  work  on  Stricture,  states  as  the  result  of  his  numerous  observations, 
that  stricture  is  more  frequently  met  with  at  the  junction  of  the  spongy  and 
membranous  portions  of  the  urethra ;  next,  about  one  inch  anterior  to  this  ; 
and  most  rarely,  so  far  back  as  the  membranous  portion  itself  ;  lastly,  he  states, 
"  I  can  confidently  assert  that  there  is  not  a  single  case  of  stricture  in  the 
prostatic  portion  of  the  urethra  to  be  found  in  any  one  of  the  public  museums 
of  London,  Edinburgh,  or  Paris."  Not  unfrequently  strictiires  are  met  with  at 
the  mouth  of  the  urethra  ;  and  occasionally  they  are  multiple,  two  veiy 


Fig.  6ti8.— Stricture  from  Con-  Fig.  670.— Stricture  at  the  Ante- 

solidation  of  Corpus  Spon-      Fig.  509. — Bndle-Stricture.  rior  part  of  tho  Urethra, 

giosum. 

frequently  occurring,  and  sometimes  as  many  as  four  or  five.  Wlien  there  are 
several  strictures,  one  will  always  be  found  at  the  bulb  or  in  the  membranous 
portion  of  the  urethra. 

Characters. — The  characters  of  organic  stricture  vary  greatly.  In  some  cases 
it  is  annidar,  encircling  the  whole  of  the  canal,  and  occasionally  for  some  little 
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distance.  The  elongated  annular  stricture  usuaUy  arises  from  consolidation  of 
the  corpus  spongiosum  by  plastic  matter  compressing  the  urethra,  as  in  Fig. 
568.  In  other  cases,  again,  annular  strictui-es  may  he  narrow  and  sharp-edged, 
and  are  then  called  "pack-thread"  or  "bridle"  strictures  ;  consisting  of  bands 
stretching  across  the  urethra  (Fig.  569).  Sometimes  there  are  several  of  these 
in  close  proximity  to  one  another,  leaving  merely  narrow  passages  between  or 
under  them.  These  bands  occasionally  stretch  directly  across  the  canal,  but  at 
other  times  and  more  commonly  they  take  a  somewhat  oblique  direction  (Fig. 
570\  It  is  not  very  clear  how  these  bridles  or  frsena  stretching  across  the 
urethra  are  formed.  It  can  scarcely  be  by  the  effusion  of  plastic  matter  ;  it  is 
more  probable  that  they  are  occasioned  by  a  valvular  projection  of  the  mucous 
membrane  which  has  been  perforated,  perhaps  by  the  point  of  the  catheter, 
and  thus  has  had  apertures  produced  in  it.  These  various  kinds  of  organic 
stricture  are  hard  and  elastic  ;  sometunes,  when  old,  almost  cartUaginous  in 
their  density,  feeling  gristly  and  rough  to  the  in.strument  that  passes  over  them. 

Amount  of  Constriction. — This  varies  greatly  in  organic  stricture,  from 
.  merely  slight  narrowing  of  the  channel  to  almost  complete  obstruction  of  it. 
A  question  has  arisen  whether  the  canal  of  the  urethra  is  ever  rendered  com- 
pletely impermeable  by  a  stricture.  In  answering  this,  it  is  necessary  to  be 
agreed  upon  the  meaning  of  the  term  "  impermeable."  If  by  it  be  meant 
impenetrable  to  the  passage  of  a  catheter,  there  can  be  no  doubt  that  such 
strictures  may  occasionally,  though  very  rarely,  occur ;  the  channel  being  so 
narrow,  oblique,  or  tortuous,  that  the  instrument  cannot  be  passed  through  it. 
Strictures,  however,  of  this  description  may  usually  be  ultimately  made  per- 
meable to  instruments  by  proper  and  careful  treatment.  If  by  "  impermeable  " 
is  meant  generally  impervious  to  the  passage  of  urine,  there  can  be  no  doubt 
that  such  a  condition  does  not  exist.  It  would  clearly  be  incompatible  with 
life,  unless  a  fistulous  opening  existed  behind  the  stricture,  through  which  the 
urine  might  pass  out ;  and,  even  with  such  an  aperture  existing,  I  have  never 
heard  or  seen  a  case  in  which  no  urine  whatever  escaped  by  the  meatus,  unless 
in  consequence  of  injury  or  disease  a  portion  of  the  whole  calibre  of  the 
urethra  had  sloughed  away  ;  and  it  is  clear  that,  so  long  as  any  passes  out  in 
this  way,  a  stricture  cannot  be  looked  upon  as  truly  impermeable. 

Mechanical  Besults.—When  an  organic  stricture  is  once  formed,  it  will 
continue  unless  removed  by  surgical  means  ;  and,  as  it  usiually  becomes  more 
closely  contracted,  it  will  offer  an  increasing  obstacle  to  the  free  flow  of  the 
urine,  and  thus  eventually  tend  to  give  rise  to  important  structural  changes  in 
the  urinary  apparatus. 

The  urethra  behind  it  becomes  increased  in  diameter,  sometimes  dilated  mto 
a  true  pouch,  in  which  sabulous  masses,  and  even  small  calculus  concretions 
occasionally  collect.  The  Madder,  subjected  to  increased  pressure  by  the 
necessity  of  overcoming  the  obstacle  to  the  passage  of  the  urine,  becomes 
thickened  and  fasciculated.  The  icreters  are  often  foimd  dilated,  from  a 
tendency  to  a  reflux  of  the  iirine,  or  to  compression  of  their  vesical  orifices,  in 
consequence  of  the  altered  structure  of  the  bladder.  The  kidneys  become 
ii-ritated,  congested,  and  at  last  the  seat  of  some  of  those  various  structural 
changes  which,  by  impairing  their  functions,  and  interfering  Avith  the  proper 
depuration  of  the  blood,  may  eventually  destroy  the  patient. 

Symptoms.— The  amount  of  constitutional  disturbance  set  up  by  a  stricture 
will  vary  greatly  in  different  cases.  In  many,  and  indeed  in  most  instances 
it  is  not  very  great.  The  extent  to  which  the  constitution  is  influenced  wjU 
generally  be  in  proportion  to  the  tightness  and  duration  of  the  stricture  ;  but 
it  is  surprising  how  much  constitutional  irritation  is  set  up  in  some  systems  by 
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a  strictm-e,  even  though  it  be  not  very  tight.  The  interference  witli  the  free 
flow  of  the  nrine  causes  irritation  of  the  bladder  and  kidney.s,  tlie  secretion 
from  which  becomes  less  abundant  than  usual ;  in  consequence  of  this,  the 
actions  of  the  sldn  and  other  depurative  organs  are  deranged,  and  thus  the 
system  at  large  is  influenced  and  suflers.  In  other  cases,  again,  the  constitu- 
tional symptoms  are  rather  of  a  nervous  character  ;  the  patient  suffering  not 
only  great  pain  in  micturition,  but  being  seized  with  rigors,  followed  by 
nervous  prostration,  each  time  the  urine  flows  over  the  tender  and  irritable 
surface. 

The  Local  Sig7is  of  strictui-e  ai-e  always  well  marked,  are  very  unequivocal, 
and  are  dependent  simply  on  the  mechanical  obstacle  presented  by  the  con- 
tracted urethra  to  the  free  escape  of  the  urine.  The  disease  usually  commences 
with  the  retention  of  a  few  drops  of  urine  after  evacuation  of  the  contents  of 
the  bladder.  The  patient  finds  that  he  has  to  pass  urine  more  frequently  than 
usual,  particularly  at  night  ;  there  is  some  straining,  perhaps  a  slight  gleety 
discharge,  and  a  feeling  of  weakness  about  the  genital  organs.  The  stream  of 
urine  has  changes  impressed  upon  it  during  its  passage  through  the  stricture, 
by  which  its  shape  and  direction  are  modified  ;  thus,  it  may  become  forked, 
scattered,  twisted,  fan-like,  or  be  discharged  ia  a  double  current — one  projected 
directly  forwards,  the  other  dropping  perpendicularly  downwards.  As  the 
disease  advances,  these  signs  necessarily  become  more  marked,  until  they  may 
terminate  in  complete  retention  ;  they,  however,  often  come  on  in  a  very 
insidious  manner,  and  when  the  patient  seeks  advice  he  is  found  to  be  already 
the  subject  of  a  very  tight  and  intractable  stricture  ;  indeed,  in  some  cases,  the 
first  circumstajice  that  directs  the  attention  of  the  patient  to  Ms  complaint  is 
the  sudden  occurrence  of  retention  of  urine. 

Examination  of  the  Urethra. — The  existence  of  stricture  can  be  determined 
with  certainty  only  by  the  introduction  of  an  instrument  down  the  lu-ethra. 
In  exploring  the  canal  in  a  suspected  case,  two  points  have  to  be  ascertained — 
the  existence  of  a  stricture,  and  its  degree  of  tightness.  The  existence  of 
a  stricture  is  best  determined  by  passing  a  plated  steel  sound,  or  a  silver 
catheter  of  medium  size,  about  No.  8,  well  oiled  and  warmed.  This  wiU 
readily  pass  as  far  as  the  constricted  point,  but  will  then  be  arrested.  In  this 
exploration,  too  small  an  instrument  must  not  be  used,  lest  it  hitch  in  the 
fossae  of  the  urethra  or  against  the  verumontanum,  and  this  accidental  arrest  be 
mistaken  for  the  obstruction  produced  by  the  stricture  ;  or  it  may  pass  through 
the  stricture,  and  thus  mislead  the  Surgeon.  The  existence  of  a  stricture 
having  been  ascertained,  the  next  point  is  to  determine  its  degree  of  tightness. 
This  is  best  done  by  withdrawing  the  instrament  previously  used,  and  then 
introducing  a  smaller  one  of  about  the  size  of  the  stream  of  urine  that  the 
patient  passes.  If  this  fail  to  enter  the  stricture,  a  smaller  one  stUl  must  be 
used,  until  that  size  is  reached,  which  can  be  introduced  with  but  a  moderate 
degree  of  force.  In  this  way  the  existence,  the  seat,  and  degree  of  tightness  of 
the  stricture,  are  ascertained.  The  tact  of  an  experienced  Surgeon  will  also 
lead  him  to  judge  to  a  certain  extent  of  the  length,  degree  of  induration,  &c.,  of 
the  constriction. 

The  employment  of  soft  wax  bougies  has  been  recommended  with  the  view 
of  taking  a  mould  of  the  size,  shape,  and  direction  of  the  stricture,  by  pressincr 
the  end  of  the  instrument  into  it ;  but  no  possible  advantage  can  be  derived 
from  this  proceeding,  and  a  Surgeon  accustomed  to  the  use  of  metallic  instru- 
ments can  obtain  all  this  information  with  more  certainty  by  the  finer  touch 
afforded  by  them. 

Treatment. — The  treatment  ol  organic  stricture  of  the  urethra  may  be  con- 
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ducted  by  four  methods  :-l,  Gradual  Mechanical  Dilatation;  2,  Gaudies;  3, 
Forcihle  Expansion  or  Bwpture;  and  4,  Dvvidon  of  the  Contract^on.  Whatever 
plan  of  treatment  be  adopted,  the  Surgeon  must  bear  m  mmd  that  his  operations 
have  to  be  conducted  upon  a  tender  canal  endowed  with  exquisite  sensibility, 
which  sympathises  closely  with  the  conditions  of  the  general  system,  and  m 
which  improper  violence  or  too  active  measures  may  set  up  a  degree  of  im- 
tation  that  >vill  readHy  extend  to  neighbouring  structures,  and  thus  jeopardise 
the  He  of  the  patient.    But,  though  it  is  necessaiy  to  recollect  all  this,  he 
must  not  rim  into  the  opposite  and  equaUy  dangerous  extreme  of  adopting 
inefficient  measiu-es  for  the  removal  of  the  obstruction,    A  bad  stricture  k 
one  of  the  most  serious  diseases  to  which  the  human  frame  is  Uable,  and  will 
almost  inevitably,  if  left  to  itself,  tenninate  fataUy  by  the  induction  of  renal 
disease  ;  and  we  must  therefore  not  hesitate  to  adopt  sufficiently  energetic 
measures  for  its  removal ;  and  if  these  be  properly  conducted,  there  is  scarcely 
any  affection  in  which  the  Surgeon  can  afford  his  patient  greater  reHef  than 
in  this.    At  the  same  time,  however,  that  local  means  are  being  used,  consti- 
tutional treatment  should  not  be  neglected.    Organic  stricture  is  often  more 
or  less  associated  with  a  spasmodic  or  congestive  condition  of  the  urethra,  and 
requires  the  same  constitutional  treatment,  modified  according  to  circumstances, 
that  is  necessary  in  these  affections-proper  regulation  of  diet,  avoidance  of  all 
articles  of  food  that  generate  lithates,  care  not  to  allow  the  unne  to  become 
■  too  concentrated  ;  and  attention  to  the  maintenance  of  the  healthy  action  ot 
the  liver  and  skin  will  tend  much  to  increase  the  patient's  comfort,  and  to 
ward  off  the  more  serious  consequences  of  stricture. 

1  Gradual  Mechanical  Dilatation,  as  it  is  erroneously  termed,  is  the 
usual  and  certainly  the  most  successful  mode  of  treating  ordinary  strictures  ; 
but  it  is  not  the  mere  stretching  or  forcible  dUatation  of  the  stricture  that 
cures  it  The  means  employed  to  produce  dilatation  tend  to  promote  the 
absorption  of  those  plastic  matters  effused  in  and  underneath  the  mucous 
membrane,  which  especiaUy  constitute  the  stricture,  and  thus  to  occasion 
a  permanent  cure. 

The  instruments  that  are  used  for  dHatation  are  either  metallic,  such  as 
sUver  catheters,  steel  sounds,  plated  or  pewter  bougies  ;  or  made  of  some 
soft  and  yielding  material,  as  gum-elastic  catheters,  catgut,  Avax,  or  elastic 
bouoies.  Though  each  Surgeon  will  mostly  prefer  one  kind  of  mstrument  to 
another,  it  is  weU  not  to  be  too  exclusive  in  the  use  of  any  one  for  it  wiU 
be  found  in  pai-ticular  strictures  and  certain  constitutions  that  it  is  advan- 
tageous to  depart  from  the  ordinaiy  practice,  and  that  the  Surgeon  may 
modify  with  great  benefit  to  his  patient  the  mechanical  means  that  he  adopts. 
As  a  general  rule,  I  tHnk  that  metaUic  instruments  ai-e  decidedly  preferable, 
more  especiaUy  when  the  stricture  is  tight,  cartUaginous,  and  of  old  standing  ; 
nothing  will  pass  such  a  stricture  as  this  so  readily  as  a  well-made  steel  sound 

or  silver  catheter.  , 

The  shape  and  cui've  of  Catheters  and  Sounds  is  of  much  importance  ;  he 
best  curve  for  these  instilments,  I  thinlc,  consists  of  the  one-fourth  of  the 
circumference  of  a  circle  ^  inches  in  diameter  If  soimds  be  ^^ed  liej 
should  be  made  sUghtly  conical,  so  that  there  may  be  a  difference  of  about  th^^^ 

numbers  between  the  point  and  the  ^l-^-J  1^^^' J^'^^rSt  slund 
bend  of  the  instrument.  They  should  be  weU  i-ounded  at  the  pomt.  Sounds 
are  particularly  useful  when  the  stricture  will  admit  a  moderate-sized  instia- 
ment.  The  sound  should  have  a  broad  metallic  handle,  which  transmits  any 
sensation  communicated  to  the  point  more  accui-ately  than  a  ^^oo^^J^  j*^^- 
If  a  catheter  be  used-and  this  instrument  is  most  applicable  m  small  stnc- 
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tures,  in  which,  if  the  clitticulty  of  introduction  be  great,  it  may  advan- 
tageously be  left— it  should  be  made  very  solid  and  stiff.  The  rings  should 
be  lai-ge,  so  as  to  serve  for  a  handle,  and  the  eyes  well  rounded  off  and 
somewhat  depressed,  so  that  they  may  not  scrape  the  urethra.  These  instru- 
ments should  be  used  with  every  possible  care  and  gentleness  ;  but,  though 
no  one  more  strongly  recognises  than  I  do  the  necessity  of  not  employing 
imnecessary  violence  in  their  introduction,  it  is  useless  to  think  of  passing 
through  a  tight  hard  stricture  without  the  employment  of  some  degree  of 
force.  The  catheter  or  sound  will  not  "  find  its  omi  way"  here  as  it  may  in  a 
healthy  lu-ethra,  but  it  must  be  guided  and  directed  by  the  hand  of  the 
Sm-geon  ;  and  there  is  scarcely  an  operation  in  surgery  that  requires  more  tact 
and  delicacy  of  manipulation  than  that  of  passing  an  instrument  through  a 
tight,  or,  as  it  is  termed,  an  impermeable  stricture.  Here  some  force  must  be 
used,  but  the  skill  is  shown  in  proportioning  this  to  the  amount  of  resistance, 
and  in  using  it  in  a  proper  dii-ection.  The  appearance  of  force  is  indeed  often 
greater  than  the  reality ;  for,  though  the  point  of  the  catheter  have  passed 
through  a  tight  strictm-e,  it  may  still  require  considerable  pressure  to  push  the 
rest  of  tlie  instrument  through  it. 

Introduction. — Catheters  and  metallic  sounds  are  best  introduced  by  laying 
the  patient  flat  upon  his  back,  with  the  pelvis  somewhat  raised,  and  the 
head  and  shoulders  low.  The  Surgeon,  standing  on  the  left  side,  inserts  the 
instrument  well  warmed  and  oUed  into  the  lu-ethra,  with  its  concavity  turned 
towards  the  left  groin,  and  passes  it  down  the  canal,  at  the  same  time 
drawing  the  penis  upwards  with  his  left  hand,  so  as  to  put  the  mucous 
membrane  on  the  stretch.  As  the  instrument  approaches  the  triangular 
ligament,  the  handle  is  carried  to  the  mesial  line,  and  at  the  same  time 
raised  perpendicularly  ;  and,  as  its  point  passes  under  the  j)ubes,  it  should 
be  kept  well  against  the  upper  surface  of  the  ui-ethi'a,  and  made  to  enter  the 
bladder  by  depressing  the  handle  towards  and  between  the  thighs.  The  surest 
guide  to  the  bladder  is  the  upper  surface  of  the  urethra,  which  is  more  fixed 
than  the  lower,  and  less  liable  to  tlie  existence  of  fistulous  openings  or  false 
passages.  Should  difficulty  be  experienced,  the  introduction  may  be  facilitated 
by  injecting  and  slightly  distending  the  urethra  with  olive  oil  before  passing 
the  instrument. 

If  the  stricture  be  not  only  very  tight,  but  twisted,  it  may  be  somewhat 
difficult  to  get  a  metallic  instrument  through  ;   and  then  the 
plan  recommended  by  Brodie  may  be  advantageously  employed. 
This  consists  in  taking  a  fine  catgut  bougie,  and  bending  it,  as 
represented  in  Fig.  571,  about  an  inch  from  the  point,  so  as  to 
follow  the  track  of  the  stricture  more  closely.    In  this  way,  stric- 
tures that  are  otherwise  impassable  may  be  rendered  pervious 
with  comparative  ease.    Under  the  influence  of  chloroform,  how- 
ever, many  strictures  may  be  readily  passed  with  metalUc  instru- 
ments that  are  not  pervious  in  any  other  way.    I  have  repeatedly 
succeeded  by  its  use  in  passing  catheters  through  very  tight  stric-      ng.  n,i.— 
tures,  which  had  been  impenetrable  for  months  or  years  without  tent^to^shif 
this  agent.  of  stricture. 

Gum-elastic  Bougies  and  Catheters,  and  Wax  Bougies,  are  not  as  a  rule  so 
manageable  as  metallic  instruments,  as  they  usually  bend  back  against  ti^ht 
organic  strictures.  In  those  of  a  spasmodic  and  congestive  kind,  however  in 
which  a  large  instrument  will  readily  pass,  they  are  of  much  service.  They 
are  usually  best  introduced  whilst  the  patient  is  standing,  and  they  generally 
glide  most  readily  into  the  bladder  if  they  have  been  slightly  curved  before 
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being  passed.  When  they  are  of  wax,  it  is  useful  to  smootli  thera  down  hetweeu 
the  fingers  before  introducing  them.  In  using  the  elastic  catheter,  a  stylet  is 
usually  rec[uired ;  but  in  some  cases  the  instrument  appears  to  enter  more 
easily  without.  In  others,  it  may  be  passed  with  the  stylet  down  to  the 
strictui-e  ;  and  then,  on  partially  withdi-awing  it,  the  point  of  the  catheter  will 
start  irp,  and  thus  more  readily  slip  in. 
Soft  bouoies  with  a  bulbous  end  are  often  extremely  useful  in  tight  irritable 


Fig.  572. — Bulbous  Bougie. 

strictures,  through  which  they  will  sometimes  glide  when  all  other  instru- 
ments fail  (Fig.  572). 

Results  of  Introduction  of  an  Instrument. — The  introduction  of  an  instrument 
usually  gives  rise  to  a  smarting,  painful  sensation  in  the  urethra ;  this  is  generally 
most  severe  as  the  point  approaches  the  neck  of  the  bladder,  and  is  then  some- 
times attended  by  nausea  and  sudden  faintness.  As  a  general  rule,  the 
instrument  should  be  passed  every  second  or  third  day,  and  when  introduced 
should  be  left  in  for  about  five  minutes,  or  until  the  spasm  about  the  urethra 
induced  by  its  introduction  has  subsided.  If,  however,  the  stricture  be 
extremely  tight,  a  very  small  catheter  only  having  been  introduced,  the 
instrument  may  be  left  in  for  twenty-four  or  forty-eight  hours,  when  it  will 
be  found  that,  however  tightly  grasped  it  originally  had  been,  it  has  become 
loosened  ;  a  slight  discharge  being  at  the  same  time  set  up  from  the  urethra. 
It  may  then  be  readily  withdrawn,  and,  when  the  irritation  has  subsided  at  the 
end  of  a  couple  of  days,  a  considerably  larger  one  may  be  introduced. 

The  augmentation  of  the  size  of  the  instrument  should  be  very  gradual. 
It  is  fully  sufiicient  to  increase  it  by  one  number  at  each  time  of  introduction. 
Many  urethrae  will  not  bear  even  this,  and  it  becomes  necessary  to  pass  the 
same  instrument  on  two  or  three  successive  occasions  before  a  larger  size  can 
be  introduced.  The  size  of  the  instrument  may  be  gradually  increased  until 
that  is  reached  which  the  urethral  orifice  readily  admits  ;  beyond  this,  the 
Surgeon  should  not  go  ;  but  so  soon  as  the  full  size,  usually  No.  12  or  14,  can 
be  introduced  with  ease,  it  should  not  be  passed  so  frequently  as  before  ;  once 
a  week  or  ten  days,  and  gradually  with  less  frequency.  But  for  some  length 
of  time  it  will  be  necessary  to  introduce  it  at  least  once  a  month  or  six  weeks, 
lest  contraction  take  place  again. 

If  the  size  of  the  instrument  be  increased  too  rapidly,  irritation  may  be  set 
up,  and  inflammation  of  the  testicles,  and  abscess  in  the  perinseum  or  prostate, 
induced.  I  have  more  than  once  had  occasion  to  regret  being  in  too  mucli 
haste  to  increase  the  size  of  the  instrument ;  and,  by  augmenting  it  by  two  or 
three  numbers  at  one  sitting,  have  seen  the  patient  thro-mi  back  for  weeks  by 
the  supervention  of  some  of  the  affections  just  mentioned. 

When  the  stricture  is  situated  solely  at  the  urethral  orifice,  the  best  instru- 
ments for  dilatation  are  nail-headed  styles  of  graduated  sizes.  These  strictures 
are,  however,  very  troublesome,  and  have  a  great  tendency  to  relapse. 

By  gradual  dilatation,  properly  carried  out,  most  strictures  may  be  con- 
siderably relieved  in  the  course  of  a  few  weeks  ;  and  the  majority  may  be 
cured  by  continuing  the  treatment  for  a  suificient  length  of  time.  Some, 
however,  cannot  be  cured  in  this  way ;  it  would  appear  that  the  tissue  ot 
which  they  are  composed  is  so  contractile  that,  although  they  may  be  ex- 
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paneled  up  to  a  certain  size — say  up  to  No.  5  or  6 — it  is  impossible  to  go 
beyond  this.  In  other  cases  there  is  a  great  tendency  to  relapse,  and  to  a 
retiu-n  of  the  constriction  ;  the  stricture  rapidly  becoming  tighter  so  soon  as 
the  introduction  of  the  instruments  is  discontinued,  even  though  the  stricture 
be  dilated  to  the  full  size  of  the  uretlu-a,  up  to  No.  12  catheter,  for  instance. 
In  some  instances  the  relapse  is  almost  instantaneous,  micturition  being  as 
difficult  as  before  as  soon  as  the  catheter  is  withdrawn.  In  these  cases  recourse 
must  be  had  to  other  measures,  Avhich  will  be  described. 

Accidents  attending  Catheterism.— The  introduction  of  instrmnents 
occasionally  gives  rise  to  certain  troublesome  and  even  dangerous  sequences. 
Amongst  these,  syncope  and  rigors,  hsemon-hage,  and  inflammatory  irritation 
about  the  urethra  or  testes,  are  the  most  common.  In  certain  constitutions, 
usually  of  a  nervous  and  irritable  character,  there  is  a  great  tendency  to 
the  occurrence  of  sJiivering  and  faintness  after  the  passage  of  an  instrument, 
more  particularly  as  it  approaches  the  neck  of  the  bladder.  These  effects 
usually  go  off  after  the  withdi-awal  of  the  catheter,  but  in  some  cases  they 
may  continue  for  many  hours,  or  even  come  on  after  the  lapse  of  some  time  ; 
the  rigors  in  these  circumstances  being  very  distinct  and  intermitting,  so 
much  so  as  to  resemble  an  ague-fit.  In  such  cases  as  these  a  fuU  dose  of  Dover's 
powder,  or  of  laudanum,  in  some  warm  brandy  and  water,  will  usually  give  the 
patient  most  relief.  This  accident  is  seldom  attended  with  any  danger  ;  but, 
should  the  kidneys  happen  to  be  much  disorganised,  death  may  result.  In 
one  case  I  have  kno^vn  this  happen  at  the  expiration  of  nine  hours,  from  a 
continuance  of  the  syncope  ;  in  another  instance,  in  two  days,  from  suppres- 
sion of  urine,  and  this  even  though  no  material  difficulty  was  experienced  in 
passing  the  instrument. 
^  Hemorrhage,  which  is  sometimes  rather  profuse,  may  follow  the  introduc- 
tion of  a  catheter,  especially  if  the  stricture  be  congestive,  and  the  instrument 
employed,  small.  It  generaUy  ceases  of  itself ;  but,  if  it  be  ti-oublesome,  the 
application  of  cold  will  check  it. 

The  hif  ammation  about  the  ui-ethra  and  in  the  testes  that  occasionaUy 
occurs  during  the  treatment  of  stricture,  is  best  guarded  against  by  not  using 
too  large  catheters,  and  by  directing  the  patient  to  abstain  fi-om  much  exercise 
during  the  time  of  their  introduction. 

False  Passages  are  occasioned  by  the  instnmient  passing  out  of  the  uretlira 
through  its  coats  into  the  surroimdiag  tissues.  They  are  especiaUy  apt  to 
occur-  in  tight  bridle-strictures,  when  a  small  instrument  is  being  used,  and 
more  especially  if  the  direction  of  the  constriction  be  somewhat  obliqi^e,  so 
that  the  point  of  the  sound  is  thro^vn  against  the  side  of  the  canal  (Fig.  569). 
The  extent  and  situation  of  a  false  passage  necessarily  vary  accordintr  to  the 
position  of  the  stricture  ;  and  the  danger  is  usuaUy  in  proportion  to  its  depth. 
The  false  passage  usually  takes  a  du'ection  downwards  and  to  one  side  of  tlie 
urethra.  U  the  stricture  be  far  forwards,  it  may  run  along  the  corpus  spon- 
giosum, but  if  in  the  usual  situation,  it  may  perforate  the  lateral  lobe  of 
the  prostate,  or  run  between  this  and  the  rectum,  being  unable  to  extend 
upwards  on  account  of  the  rigid  nature  of  the  stmctures  in  this  situation 
When  the  false  passage  merely  perforates  the  corpus  spongiosum,  nmnino- 
parallel  to  the  urethra,  and  opening  again  into  the  canal,  or  when,  perforatin" 
a  portion  of  the  prostate,  it  enters  the  bladder,  it  is  not  necessarily  attended 
with  much  danger  ;  but  when  it  enters  the  areolar  tissue  between  the  bladder 
and  the  rectiun,  breaking  up  this  structure  to  a  great  extent,  admitting  urine 
into  the  recto-vesical  space  and  about  the  neck  of  the  bladder,  tlien  the  most 
serious  consequences,  such  as  inflammation  and  abscess  in  this  neighbour. 
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hood,  are  apt  to  ensue,  wliicli  may  not  unlikely  be  followed  by  the  death 
of  the  patient. 

At  the  moment  when  a  false  passage  is  made  during  the  introduction  of  an 
infitrament,  by  the  Surgeon  using  too  much  force  or  pressing  in  the  wrong 
direction  he  feels  the  point  make  a  sudden  slip,  which  the  direction  of  the  shaft 
indicates  to  be  to  one  side  of  the  m-ethra.  The  patient  complains  of  severe  pain, 
and  is  often  conscious  of  a  laceration  ;  there  is  a  grating  or  rough  sensation 
communicated  by  the  tissues  against  which  the  instrument  has  passed  ;  and 
though  it  have  entered  deeply,  it  will  be  found  not  to  have  reached  the  bladder. 
On  the  Surgeon  introducing  his  finger  into  the  rectum,  he  probably  feels  the 
point  of  the  instrument  in  the  areolar  tissue  between  the  gut  and  the  bladder  ; 
on  withdrawing  it,  it  will  be  found  covered  with  blood,  and  there  will  be  free 
haemorrhage  from  the  nretlira. 

The  Surgeon  knows  when  he  has  entered  an  old  false  passage  by  the  change 
that  takes  place  in  the  direction  of  the  instrument,  by  its  not  reaching  the 
bladder,  and  by  the  rough  sensation  communicated  to  it,  very  different  from 
that  afforded  by  the  smooth  lining  of  the  urethra.  The  patient  is  often  con- 
scious of  the  existence  and  of  the  entry  of  the  instrument  into  the  false  passage, 
and  will  warn  the  Surgeon  of  it. 

If  the  Surgeon  be  aware  that  he  has  made  a  false  passage,  he  should,  if 
possible,  at  the  time  of  the  accident  pass  a  larger  catheter  into  the  bladder, 
and  leave  it  there  for  a  few  days  until  the  laceration  has  healed.  If  there 
be  an  old  false  passage  he  mvist  be  careful,  by  keeping  the  point  of  the  instru- 
ment away  from  it,  not  to  enter  it,  lest  during  the  introduction  of  the  catheter 
he  raise  with  the  point  of  the  instrument  the  valvular  angle  that  intervenes 
between  it  and  the  urethra ;  every  time  that  this  is  opened  up  it  tends  to 
lessen  the  chance  of  a  closure  of  the  aperture,  whilst,  overlapping  the  urethra, 
it  interferes  with  the  onward  passage  of  the  instrument  into  the  bladder.  By 
withdrawing  the  instrument  and  changing  its  direction,  the  false  passage  may 
often  be  avoided,  and  the  bladder  reached.  Should  there  have  been  much  diffi- 
culty in  introducing  the  catheter,  the  better  plan  will  be  to  allow  it  to  remam 
in  the  bladder  for  two  or  three  days,  when  the  false  canal  may  possibly  close. 

It  has  already  been  stated  that,  in  certain  forms  of  stricture,  gradual  dilata- 
tion does  not  succeed  in  effecting  a  permanent  cure.  In  these  cases  three  plans 
of  treatment  have  been  recommended — the  destruction  of  the  stricture  by 
caustic,  forcible  dilatation,  and  its  division  by  the  knife.  These  methods  \n\l 
now  be  described. 

2.  Caustics.— In  the  treatment  of  stricture  by  caustics,  two  objects  are  en- 
deavoured to  be  attained ;  the  first  is  the  destruction  of  the  strictiue ;  the  second  ^ 
the  diminution  of  the  sensibility  of  the  surroimding  mucous  membrane,  so  that 
the  irritability  and  spasm  of  the  canal  may  be  lessened.  The  foUowing  is  the 
way  in  which  the  caustic  is  applied.  A  Avax  bougie,  well-oiled,  is  passed  do^vn 
to,  but  not  through  the  stricture  ;  the  Surgeon  then,  with  the  thunib-nail, 
makes  a  notch  on  that  portion  of  the  instrument  opposite  to  the  meatus.  An- 
other bougie  of  similar  length  and  size  is  then  armed  by  a  piece  of  potassa  fusa 
of  about  the  size  of  a  small  pin's  head,  placed  in  a  depression  at  its  end.  A 
mark  is  now  made  on  it,  at  a  point  corresponding  to  the  notch  on  the  fii-st 
bougie  ;  it  is  then  passed  rapidly  do\vn  until  this  mark  comes  opposite  to  the 
.  meatus,  and  then  pressed  firmly  for  two  or  three  minutes  against  the  stricture, 
upon  which  the  caustic  exercises  its  action.  This  application,  which  is  followed 
by  a  gleety  discharge,  is  to  be  repeated  every  second  or  third  day  until  a  bougie 
of  proper  size  can  be  introduced ;  and  then  tlie  dilatation  may  be  proceeded  with 
in  the  usual  way.   This  practice,  stigmatised,  not  unjustly,  by  Listen  as  most 
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atrocious,"  has  now  but  few  advocates ;  and,  indeed,  there  appears  to  he  nothing 
useful  effected  by  it,  beyond  what  can  be  accomplished  much  more  safely  and 
easily  by  a  catheter  or  sound  in  an  ordinarily  skilful  hand. 

3.  Forcible  Expansion  or  Rupt ore.— Forcible  and  rapid  dilatation  caus- 
ing the  expansion  and  ruptm-e  of  the  stricture,  is  a  metliod  that,  originally 
proposed  and  practised  many  years  since  by  Luxmoor,  Amott,  and  Buchanan 
of  Glasgow,  has  of  late  years  been  revived  in  principle,  and  ingeniously  modi- 
fied in  detail,  by  many  Surgeons,  amongst  whom  Reybard,  Maisonneuve, 
Perr^ve,  Wakley,  Holt,  and  Thompson  are  the  most  conspicuous.  However 
varied  the  means  by  which  strictures  are  thus  treated,  the  instruments  em- 
ployed may  be  arranged  in  three  groups  :  1.  Those  that  act  as  sliding  tubes  ; 
2.  Those  that  expand  by  a  screw  mechanism  ;  and,  3.  Those  that  act  on  the 
principle  of  a  wedge. 

1.  Sliding  Tubes  were  first  employed  in  the  treatment  of  stricture  by  Desaiilt 
at  the  close  of  the  last  century,  subsequently  by  various  French  Surgeons,  and 
of  late  years  by  Hutton  of  Diiblin,  and  very  extensively  and  successfully  by 
Wakley.  The  mode  of  application  of  these  tubes  is  as  follows.  A  long  con- 
ductor is  passed  through  the  stricture  into  the  bladder,  and  over  this  a  catheter, 
either  of  gum  or  silver,  is  passed,  which  in  its  turn  is  made  to  serve  as  a  con- 
ductor to  a  larger  one.  In  Wakle^s  instrument  the  conductor,  or  "  urethral 
guide,"  consists  of  a  small  silver  catheter,  which,  after  being  passed  through  the 
stricture,  has  a  long  steel  rod  screwed  into  it.  Over  this  a  silver  tube  is  passed, 
which  in  its  turn  is  made  to  serve  as  a  conductor  ;  and  thus  the  conductor  may 
be  rapidly  dilated  by  passing  one  tube  over  another  until  a  full  size  is  reached. 
The  only  difficulty  in  this  very  ingenious  method — which  is,  however,  common 
with  it  to  every  other  plan  of  ti-eating  stricture  by  dilatation — consists  in  the 
first  introduction  of  the  "  urethral  guide  ; "  when  that  has  once  passed  through 
the  stricture,  the  tubes  must  follow  as  a  matter  of  necessity.  They  cannot  pos- 
sibly go  wrong  ;  and,  as  no  laceration  or  rupture  of  the  stricture  is,  or  can  be, 
effected  by  the  instrument,  it  appears  to  be  a  peculiarly  safe  means  of  employ- 
ing rapid  dilatation  when  circumstances  seem  to  require  it. 

2.  The  method  of  forcibly  expanding  a  stricture  by  the  introduction  into  it 
of  a  small  two-  or  four-bladed  instrtiment,  fashioned  somewhat  like  a  narrow 
beaked  sound,  and  which,  by  scretu  mechanism  in  the  handle,  admits  of  being 
opened  out  so  as  to  stretch  the  strictui-e  to  an  extent  corresponding  to  the  dis- 
tance at  which  the  blades  are  screwed  apart,  has  many  advocates  ;  and  various 
ingenious  contrivances  have  been  invented  to  effect  this  object.  More  than  half 
a  century  ago,  Luxmoor  attempted  it  by  the  use  of  a  four-bladed  instrument. 
Subsequently  Civiale  invented  a  stiicture-expander  ;  and  of  late  years  two- 
bladed  instruments,  having  this  end  in  view,  have  been  introduced  into  practice 


Fig.  573. — Thompson'a  Stricture-Expander. 


by  Perreve,  Lyon,  and  H.  Thompson.  The  accompanying  drawing  (Fig.  573) 
is  a  representation  of  the  instrument  used  by  the  latter  Surgeon  ;  it  answers 
admirably  the  intended  purpose,  the  expansion  of  the  blades  being  effected  by 
a  screw  worked  by  turning  the  handle.  This  should  be  done  very  slowly, 
several  seconds  being  allowed  to  elapse  between  each  turn  of  the  handle,  so 
that  the  tissue  composing  the  stricture  may  be  gradually  stretched,  and  the 
canal  of  the  urethra  at  the  seat  of  stricture  dilated  beyond  the  full  size,  so  as 
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to  be  over-stretched  ;  the  extent  of  dilatation  may  he  carried  up  to  16  or  18,' 
and  is  marked  on  a  scale  attaclied  to  the  handle  of  the  instrument.  If  this 
operation  be  done  slowly,  little  if  any  bleeding  results,  and  there  is  no  evidence 
of  laceration  of  the  waU  of  the  urethra  at  the  stiictured  spot.  A  large  gum 
elastic  catheter  may  then  be  passed,  and  the  urine  drawn  off.  It  is  not  usually 
necessary  to  leave  the  catheter  in  the  bladder,  though  there  can  be  no  objection 
to  doing  this  for  forty-eight  hours,  after  wluch  the  patient  may  have  one  passed 
occasionally  in  order  to  maintain  the  dilatation. 

3.  The  rupture  or  splitting  of  the  strictm-e  by  an  instrument  acting  on  the 
princiiDle  of  a  wedge,  has  been  recommended  hy  Reybard  and  Holt,  and  very 


Fig.  574.— Holt's  Instrument  for  Splitting  Strictures. 

extensively  and  successfully  employed  by  the  latter  excellent  Surgeon.  The 
instrument  used  by  him  is  represented  in  the  accompanying  figure  (Fig.  574). 
It  consists  of  two  grooved  metallic  blades  joined  at  the  extremity.  Between 
these  a  tube  is  slipped  along  a  wire,  which  in  its  descent  separates  the  blades 
at  a  considerable  angle,  and  thus  splits  up  the  stricture.  In  this  way  the 
contracted  part  of  the  urethra  is  at  once  enlarged  to  its  normal  diameter,  so  as 
to  admit  a  full  sized  catheter,  by  which  the  urine  is  then  drawn  off.  The 
introduction  of  the  catheter  should  be  had  recourse  to  at  first  on  alternate 
days,  and  afterwards  at  longer  intervals.  Holt  has  treated  nearly  three 
hundred  strictures  with  this  instrument,  vidth  the  most  perfect  success,  and 
without  the  occurrence  of  infiltration  of  urine,  abscess,  or  other  mischief.  He 
believes  that  the  effects  of  the  dilatation  are  entirely  confined  to  the  morbid 
contraction,  the  healthy  portion  of  the  urethra  not  being  injuriously  disturbed 
by  the  expansion  of  the  instrument. 

4.  Division  op  the  Stricture  may  be  practised  either  from  loithin  the 
.urethra,  or  from  without,  through  the  perinseum. 

Internal  Urethrotomt. — The  division  from  withm  may  be  performed  in 
two  ways  ;  either  by  cutting  tlirough  the  stricture  from  before  backwards, 
or  by  passing  a  proper  instrument  through  it,  and  dividing  it  from  behind 
forwards. 

The  first  method — that  of  iDerforating  the  stricture  from  before  backwards — 
consists  in  passing  a  concealed  steel  stylet  down  to  the  stricture,  and  then 
pushing  forwards  the  lancet-like  knife,  attempting  to  perforate  the  obstruction. 
Tliis  plan  is  necessarily  attended  by  the  most  dangerous  consequences,  if  an 
attempt  be  made  to  thrust  a  stylet  through  the  stricture  without  a  guide  ;  the 
probability,  indeed  almost  the  certainty,  being  that  the  pointed  cutting  blade 
will  pass  by  the  stricture  and  divide  the  healthy  wall  of  the  urethra.  It  is, 
indeed,  almost  banished  from  surgical  i^ractice,  and  is  only  applicable  vnth. 
safety  to  those  strictures  that  are  situated  in  the  part  of  the  xirethra  anterior 
to  the  scrotiun,  where  the  canal  is  straight.  In  the  deeper  and  more  curved 
parts,  any  attempt  at  perforation  would  obviously  be  fraught  with  danger  ;  for, 

Fig.  575.— Lanoetted  Stylet  for  Division  of  Stricture. 

as  it  would  of  course  be  impossible  for  the  Surgeon  to  guide  the  stylet  exactly 
in  the  direction  of  the  urethra,  it  would  be  more  likely  to  perforate  the  walls 
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of  this  canal  than  to  pass  tkrongh  the  stricture.  In  hard  and  resisting  con- 
tractions, however,  in  the  straight  portion  of  the  canal  anterior  to  the  scrotum, 
such  an  instnunent  may  occasionally  be  used  Avith  advantage.  A  very  con- 
venient form  of  cutting  stylet  is  the  one  figured  here,  which  has  a  probe  end, 
that  is  introduced  through  the  stricture,  and  serves  as  a  guide  to  the  blade, 
which  is  projected  and  caused  to  retract  into  its  cylinder  by  the  action  of  a 
spring  (Fig.  575). 

The  other  mode  of  dividing  strictures  witliin  the  uretkra  is  by  cutting  from 
behind  foiicards.  This  is  done  by  passing  a  catheter  containing  a  stylet  tlirough 
the  stricture,  and  then  projecting  the  stylet  as  the  instrument  is  withdrawn, 
notching  the  obstruction.  As  the  stricture,  however,  must  be  of  considerable 
size  to  admit  such  an  instrument  as  this,  as  large  as  a  No.  6  catheter,  it  is 
usually  sufficiently  amenable  to  other  modes  of  treatment,  and  this  procedure 
wiU  therefore  be  rendered  unnecessary.  When  the  stricture  is  situated  at  the 
meatus,  it  may  readily  be  divided  by  means  of  a  narrow  probe-pointed  bis- 
toury ;  and  when  it  is  situated  an  inch  or  two  down  the  canal,  its  section  may 
conveniently  be  effected  by  passing  through  it  a  slender  sheathed  blade,  which 
is  then  to  be  projected,  and  the  constriction  divided  as  the  instrument  is  with- 
drawn. 

The  internal  division  of  strictui'es  lower  down,  near  to  or  at  the  bulb,  has 
always  been  a  favourite  method  of  treatment  in  France  ;  and  of  late  years  not 
a  few  complicated  and  dangerous  machines  have  been  invented,  by  which,  by 
a  process  of  cutting  or  laceration,  the  division  of  the  stricture  is  sought  to  be 


Fig.  576.— Civiale's  Urethrotome. 


effected.  Civiale,  however,  to  whom  surgery  is  indebted  for  many"  ingenious 
instruments,  has  invented  an  urethrotome  (Fig.  576),  by  which  the  division  of 
the  stricture  may  be  safely  done.  In  order  to  use  this  instrument,  however,  as 
with  all  other  urethrotomes,  the  stricture  must  be  dilated  up  to  about  No.  5. 
The  end  of  the  instrument  is  then  passed  beyond  it,  and,  the  small  blade 
having  been  made  to  project,  the  stricture  is  divided  or  notched  downwards  by 
a  firm  and  steady  pressure  to  the  extent  usually  of  about  an  inch.  Tlie  blade 
is  then  shut  into  its  sheath,  the  instrument  is  withdrawn,  and  a  No.  10  catheter 
is  passed,  and  left  in  for  twenty-four  hours ;  a  fuU-sized  instrument  being  after- 
wards passed  every  second  or  third  day  for  two  or  three  weeks.  Tliis  operation 
is  ea-sUy  performed,  is  attended  by  very  little  pain,  and  usually  by  the  loss  of 
but  a  few  drops  of  blood. 

In  performing  internal  urethrotomy,  whether  by  division  of  the  stricture 
from  before  backwards,  or  from  behind  forwards,  it  is  of  great  practical  impor- 
tance to  bear  in  mind  that  the  uretlira  is  extremely  mobile,  and  that  the  stric- 
ture may  be  pushed  back  or  drawn  forwards  by  the  instrument  for  the  distance 
of  about  an  inch,  without  having  being  divided.  Hence  it  is  well  to  steady  the 
urethra  by  drawing  the  penis  well  forwards  before  the  section  of  the  stricture  is 
attempted,  and  to  do  this  by  steady  pressure  and  a  sawing  motion  rather  than 
by  a  sudden  effort. 

The  operation  of  internal  urethrotomy,  when  practised  in  the  way  just  men- 
tioned, appears  to  be  attended  by  very  little  risk ;  and  the  danger  diminishes 
in  exact  proportion  as  the  stricture  is  nearer  to  the  orifice  of  the  urethra.    It  is 
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of  course  only  required  in  exceptional  cases.  These  are  chiefly  resilient  or  very 
irritable  strictui-es.  In  resilient  strictures  dilatation  fails,  because  the  stricture, 
thougli  admitting  of  expansion,  immediately  relapses.  In  very  irritable  stric- 
tures, tlie  patient  cannot  bear  the  pain  of  dilatation.  In  both  these  classes  of 
cases  the  division  of  the  stricture  from  within  removes  at  once  all  difficulty  m 
treatment ;  and  I  have  of  late  years  employed  this  very  simple  method  in 
several  cases  of  this  kind  with  the  most  marked  and  permanent  success.  In 
fact  in  strictures  of  the  scrotal  or  penile  portions  of  the  urethra,  where  one  or 
other  of  the  above  conditions— resiliency  or  irritability— generally  prevails,  I 
now  very  commonly  notch  the  constricted  portion  of  the  canal  by  means  of 
Civiale's  urethrotome,  and  thus  at  once,  and  with  great  ease,  obtain  much,  if 
not  all,  the  space  required. 

External  Ueethrotomt.— The  division  of  the  stricture  from  witlwut  by 
incision  through  the  perinseum,  may  be  performed  by  two  distinct  operations  : 
the  one  being  only  applicable  to  those  strictures  that  are  pervious  to  an  instru- 
ment ;  the  other  to  those  which  are  impermeable.  In  the  first  case,  a  grooved 
staff  is  passed  through  the  stricture,  and  the  section  is  made  upon  this.  In 
the  second  case,  the  Siugeon  attempts  to  cut  into  and  through  the  stricture, 
without  any  guidance  except  such  as  his  anatomical  knowledge  may  afford 
him. 

Operation  for  Permeable  Stricture.— Th.&  first  of  these  operations,  introduced 
by  Syme  as  Urethrotomi/,  and  commonly  called  the  Perineal 
Section,  is  comparatively  a  simple  procedure.  The  instru- 
ments required  for  its  perfomiance  are  a  staff,  a  No.  8  silver 
catheter,  a  pointed  scalpel,  and  a  broad  director.  The  staff 
should  vary  in  size  from  No.  1  to  No.  6,  according  to  the 
tightness  of  the  stricture;  it  should  be  grooved  along  its 
convexity,  either  the  whole  of  the  way,  or  better,  merely  for 
the  lower  third  (Fig.  577).  The  stem  is  smooth  and  of  full 
size,  and  joins  into  the  lower  grooved  part  by  a  distinct 
shoulder,  which,  being  passed  down  as  far  as  the  stricture, 
forms  by  its  projection  a  guide  to  that  part  of  the  urethra 
requiring  division.  In  those  cases  in  which  there  are  false 
passages,  a  hollow  staff  of  the  same  size  and  shape  may  be 
advantageously  used ;  the  flow  of  urine  through  it  indicating 
with  certainty  its  passage  iirto  the  posterior  part  of  the 
urethra. 

Bhoui!fered"^taff  Performance  of  Perinceal  Section.— The  operation  is  per- 
for  Perinseai  Sec-  fQ^mg^i  as  foUows.  The  Staff  having  been  passed  Avell  through 
the  stricture,  so  that  the  shoulder  rests  against  the  upper  part 
of  the  constriction,  the  patient  is  tied  up  as  for  lithotomy,  and  the  Surgeon, 
seating  himself  in  front,  pushes  the  scalpel,  with  the  back  of  the  blade  do-mi- 
wards,  into  the  mesial  line  of  the  perineeum  a  little  above  the  rectum,  and  cuts 
upwards  for  an  inch  or  more  in  the  raphe.  The  dissection  is  carried  on  very 
carefully  exactly  in  the  median  line  untU  the  staff  is  reached,  when  the  knife 
must  be  entered  into  its  groove  behind  the  stricture,  and  carried  forwards 
through  this.  The  staff,  having  then  been  pushed  on  to  ascertain  that  all  is 
free,  must  be  withdrawn,  and  a  No.  8  catheter  introduced,  which  is  to  be  kept 
in  for  forty-eight  hours  ;  it  must  then  be  taken  out,  and  at  the  end  of  eight  or 
ten  days  the  urethra  must  be  dUated  by  the  introduction  every  second  day  o 
a  full-sized  sHver  catheter.  Urine  escapes  for  some  little  time  by  the  pennwal 
incision;  but,  as  this  heals  by  granulation,  the  flow  of  fluid  gradually  lessens 
and  at  last  ceases  entirely. 
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The  principal  points  to  be  attended  to  in  this  operation  are— 

1.  To  see  that  the  staff  is  fairly  through  the  stricture,  and  to  be  especially 
careful  in  determining  this  if  false  passages  exist. 

2.  To  cut  carefully  in  the  median  line  ;  where,  as  Syme  has  observed,  a  kind 
of  septum  exists  even  in  the  deeper  structm-es  of  the  perina3um,  and  where  there 
can  be  no  danger  whatever  of  dividing  any  artery  of  magnitude,  which  might 
happen  if  any  lateral  de\nation  of  the  loiife  took  place.  The  only  vessel, 
indeed,  which  is  at  all  endangered,  is  the  artery  of  the  bulb;  and  this  may 
always  be  avoided  by  carefully  keej)ing  in  the  raphe,  as  it  lies  towards  the  side 
of  the  incision. 

3.  To  enter  the  point  of  the  knife  behind  the  stricture,  and  to  divide  that  by 
cutting  forwards  in  the  gi'oove  of  the  staff. 

4.  Not  to  turn  the  edge  of  the  knife  downwards  ;  if  this  be  done,  the  deep 
perinseal  fascia  may  be  opened,  and  danger  of  pelvic  infiltration  and  inflam- 
mation incurred. 

5.  Much  difficulty  has  occasionally  arisen  in  the  introduction  of  the  catheter 
into  the  bladder  after  the  division  of  the  stricture.  This  may  be  avoided  by 
passing  a  broad  director,  with  the  groove  turned  \vp,  into  the  posterior  part  of 
the  urethra  after  the  stricture  has  been  cut,  but  before  the  staff  is  withdrawn. 
As  the  catheter  is  passed  down  the  canal,  its  point  will  infallibly  be  guided  by 
this  onwards  into  the  bladder. 

When  there  are  more  strictures  than  one,  the  division  of  the  deepest  is 
usually  alone  necessary  ;  the  otliers  may  be  dilated. 

Result. — The  result  of  the  peritiijeal  section,  so  far  as  the  life  of  the  patient  is 
concerned,  is  usually  satisfactory  ;  yet  cases  have  not  unfrequently  occiurred  in 
which  a  fatal  termination  has  been  the  consequence,  and  there  is  every  reason 
to  believe  that  these  cases  have  been  more  numerous  than  the  advocates  of  thia 
operation  have  been  willing  to  admit.  As  yet,  there  are  no  trustworthy 
statistics  before  the  profession  that  would  enable  us  to  speak  positively  as  to  the 
percentage  of  deaths  after  this  operation.  Occasionally,  an  incurable  fistulous 
opening  has  been  left  in  the  perinseum  ;  and  not  unfrequently  accidents  of  a 
grave  though  not  fatal  character,  such  as  inflammatory  oedema  of  the  scrotimi, 
abscess  in  perinseo,  &c.,  have  been  found  to  supervene. 

The  whole  value  of  urethrotomy  will  at  last  depend  on  the  liability  of  the 
stricture  to  return  after  its  division  ;  and  this  point  has  not  as  yet  been  by  any 
means  satisfactorily  determined.  The  ultimate  result  of  the  cases  in  which  it 
has  been  practised  has  not  as  yet  been  fully  laid  before  the  profession  ;  and, 
imtil  this  has  been  done,  we  cannot  consider  the  utility  of  the  operation  as 
established,  except  as  a  means  of  temporary  relief  in  cases  of  the  Idnd  just 
mentioned.  Much  will  certainly  depend  upon  keeping  up  dilatation  of  the 
urethra  for  some  months  after  the  division  of  the  stricture,  a  catheter  of  full 
size  being  passed  once  in  a  week  or  ten  days.  If  this  precaution  be  neglected, 
relapses  will  often  occur  ;  and  even  when  it  is  scrupulously  attended  to,  they 
are,  I  believe,  by  no  means  unfrequent.  Against  urethrotomy  it  has  been 
argued  that,  like  a  wound,  the  incision  into  the  urethra  might  occasion  a  cicatrix 
which  would  contract,  and  thus  eventually  tend  still  further  to  lessen  the 
diameter  of  the  canal.  But  post  mortem  examination  of  patients  who  have 
died  some  years  after  tliis  operation  had  been  performed  has  shovai  that  the 
idea  is  groundless,  the  cicatrix  being  linear  and  scarcely  perceptible.  In  fact 
there  is  a  great  difterence  in  tlie  result,  between  cases  in  whicli  the  uretlu-a  has 
been  divided  transversely  and  those  in  which  it  has  been  incised  longitudinally. 
In  the  first  instance,  a  dense  and  contractile  cicatricial  mass  is  formed ;  iu  the 
second  case,  a  linear  and  scarcely  perceptible  scar. 
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Corii'parison  of  Methods  of  Treatment. — The  most  important  question  in  con- 
nection with  the  several  operations  is,  in  what  class  of  cases  they  should  he 
practised.  That  most  strictiu'es  may  be  cured  by  gradual  dilatation,  there  can 
be  no  doubt ;  most  practitioners  holding  with  Liston,  that,  whenever  a  catheter 
will  pass  through  a  stricture,  its  ciu'e  by  dilatation  is  certain,  in  the  hands  of  a 
skilful  Surgeon.  Though  this  may  be  generally  true,  instances  not  unfrequently 
occur,  ia  which  simple  dilatation  fails  to  effect  a  cure  ;  the  stricture  being 
highly  contractile,  and  not  allowing  expansion  beyond  a  certain  point,  or 
relapsing  whenever  the  dilating  means  are  removed.  In  other  cases,  also,  the 
patient  suffers  so  much  para  and  irritation  whenever  an  instrument  is  passed, 
that  he  cannot  bear  the  repeated  introductions  that  are  necessary,  more  particu- 
larly if  the  stricture  be  complicated  with  fistulse  in  perinseo  or  false  passages, 
which  render  its  cure  by  dilatation  tedious  and  almost  impracticable.  In  such 
cases  as  these  the  Surgeon,  being  unable  to  benefit  his  patient  materially  by 
dilatation,  must  choose  between  the  employment  of  palliative  means  or  more 
active  measures. 

It  appears  to  me  that  there  are  four  classes  of  cases,  in  which  more  energetic 
means  than  simple  dilatation  may  not  only  be  advantageously  employed,  but 
are  absolutely  required. 

1.  Very  old  dense  cartilaginous  strictures,  often  of  traumatic  origin,  which 
admit  an  instrument  with  great  difficulty,  and  cannot  be  dilated  beyond  a 
certain  point,  owing  to  the  conversion  of  the  urethral  structures  into  a  Idnd  of 
dense,  fibrous,  almost  cicatricial  tissue,  which  neither  admits  of  expansion  nor 
of  absorption  by  the  pressure  of  instruments  ;  and  in  which  a  considerable 
extent — ^half  an  iach  or  more — of  the  urethra  is  involved, 

2.  The  same  kind  of  stricture,  complicated  with  fistulce  in  the  perinseum  or 
scrotum,  with  perhaps  considerable  plastic  infiltration  of  these  parts.  In  both 
these  classes,  I  think  that  the  perinseal  section  or  external  urethrotomy  is  the 
perferable  operation. 

3.  Very  tight  strictures,  accompanied  by  excessive  sensibility  of  the  irrethra  ; 
in  which  each  introduction  of  the  iastrument  is  attended  by  intense  suffering, 
spasmodic  movements  of  the  limbs,  and  rigors,  so  that  the  patient  cannot  be 
induced  to  submit  to  a  proper  course  of  bougies. 

4.  Very  elastic,  though  perhaps  narrow  strictures,  that  can  be  dilated  readily 
enoiigh,  even  up  to  the  admission  of  full-sized  rastruments  ;  but  which,  when 
the  treatment  is  discontinued,  immediately  begin  to  contract  again,  so  that  the 
patient  is  never  out  of  the  Surgeon's  hands,  and  sees  no  prospect  of  cure. 

In  these  last  two  classes  of  cases,  I  am  of  opinion  that  internal  urethrotomy 
with  Civiale's  instrument,  or  the  forcible  expansion  or  rupture  of  the  stricture, 
is  the  best  method  of  treatment ;  the  perinseal  section  being  too  severe  and 
dangerous,  whilst  simple  dilatation  is  too  feeble  a  means  of  treatment. 

Impermeable  Stricture. — In  order  to  perform  the  perinseal  section,  the  stric- 
tui-e  must  be  pervious  to  a  grooved  staff,  however  small  this  may  be  ;  and  this, 
it  might  be  supposed,  would  limit  materially  the  cases  in  which  the  operation 
can  be  performed.  But  complete  obliteration  of  the  iirethra  cannot  take  place 
except  as  the  result  of  sloughing,  usually  from  injury  ;  mdeed  "  impermeable  " 
strictures,  though  frequently  spoken  of,  are  very  rarely  met  with.  Syme, 
indeed,  denies  their  existence,  and  states  that,  if  urine  can  escape  tlu-ough  a 
stricture,  a  bougie  can  be  introduced.  A  Surgeon  may  often  be  foiled  in  his 
first  attempts  in  passing  an  instrument  through  a  very  tight  stricture  ;  hut  I 
believe  that,  with  patience,  by  attention  to  constitutional  treatment,  so  as  to 
lessen  urethral  irritation,  and  especially  by  the  administration  of  chloroform,  he 
win  usually  at  last  succeed  in  making  an  instrument  of  some  kind  pass  through 
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the  very  woi-st  strictures.    In  the  first  case  in  wliich  I  performed  the  perinijeal 
section,  almost  all  the  urine  had  for  twelve  years  been  discharged  through 
fistulous  openings  in  the  perinseum  and  scrotum  ;  and  the  principal  portion 
escaped  through  a  lai-ge  hole  on  the  iuside  of  the  left  thigh,  a  few  drops  merely 
occasionally  passing  oi;t  hy  the  lips  of  the  urethra.    No  instrument  had  been 
passed  for  four  years,  though  repeated  attempts  had  been  made  by  different 
surgeons.    Being  foiled  in  introducing  a  catheter  into  the  bladder  the  first  time 
I  tried,  I  kept  the  patient  in  the  Hospital  for  two  or  three  weeks,  attending 
carefully  to  his  constitutional  condition,  but  -without  maldng  any  further  effort. 
He  was  then  placed  under  chloroform,  when  I  succeeded  in  passing  No.  1.  The 
urethra  was  then  dilated  up  to  No.  5,  beyond  which  no  instrument  could  be 
passed,  when  the  perinseal  section  was  performed.    The  patient  made  an 
excellent  cure,  the  fistulous  openings  closing,  and  the  nrine  being  discharged 
by  the  natural  channel.    In  another  case,  which  I  attended  with  Mr.  Bryant, 
persevering  attempts  had  been  made  for  five  years  to  make  an  instrument 
enter  the  bladder,  but  without  success,  the  stricture  not  only  being  ex- 
cessively tight,  but  the  urethra  acutely  sensitive  ;  nnder  chloroform  I  succeeded 
in  introducing  No.  ^  silver  catheter  into  the  bladder,  and  speedily  cured  the 
patient. 

The  influence  of  Anwsthetics  in  facilitating  the  passage  of  instruments  through 
apparently  impermeable  strictures  is  very  marked.  Shortly  after  the  introduc- 
tion of  ether  as  an  auEesthetic  agent,  Liston  was  going  to  cut  through  a  stricture 
that  had  resisted  all  attempts  made  by  his  most  dexterous  hand  at  introducing 
an  instrument  into  the  bladder ;  but  no  sooner  was  the  patient  put  on  the 
table  and  fairly  rendered  insensible,  than  the  No.  8  silver  catheter,  wliich  had 
been  passed  down  as  far  as  the  stricture,  and  the  point  of  which  was  to  serve 
as  a  guide  to  the  knife,  slipped  into  the  bladder,  and  thus  rendered  a  dangerous 
operation  unnecessary. 

Yet  no  Surgeon  can  doubt  that  cases  do  occasionally,  though  rarely,  occur, 
in  which,  in  consequence  of  extravasation  of  urine  and  old  inflammatory 
action,  the  urethra  has  become  so  tortuous  and  narrow,  and  the  perinteum  so 
indurated  and  disorganised,  that  an  instrument  cannot  be  passed  through,  even 
though  the  urine  pass  out  readily.  It  must  be  borne  in  mind  that  a  stricture 
may  be  permeable  to  urine,  but  impermeable  to  a  catheter,  even  in  the  most 
dexterous  hands.  It  does  not  follow  necessarily  that,  because  a  fluid  wiU  trickle 
out  of  a  narrow  and  tortuous  channel,  a  catheter  or  solid  sound  can  be  passed 
into  it  from  without.  In  a  case  of  extravasation  of  urine  following  stricture 
consequent  on  injury  of  the  perinseum,  sent  to  me  by  Mr.  Corrie  of  Finchley, 
in  which  no  catheter  had  been,  introduced  for  eight  years,  it  was  found  after 
death  that,  although  the  urethra  had  been  converted  into  a  mass  of  cicatricial 
tissue  at  the  part  injured,  it  was  yet  permeated  by  a  narrow  tortuous  passage, 
through  which  the  urine  had  escaped. 

Hence  cases  will  occasionally  occur,  in  which  the  perineal  section  is  not 
practicable.  In  the  event,  therefore,  of  a  stricture  being  so  tight  and  tortuous 
that  no  instrument  will  pass  through  it,  or  where,  a  portion  of  the  urethra 
ha\'ing  sloughed  away,  its  canal  is  obKterated,  neither  the  cure  by  dilatation  nor 
urethrotomy  can  be  performed,  and  it  may  then  be  necessary  to  have  recourse 
to  incision  of  the  stricture  without  a  guide. 

Operation  for  Impermeable  Stricture.— This  operation  is  performed  as  follows, 
A  No.  8  silver  catheter  is  passed  down  to  the  stricture  ;  the  patient  is  then  tied 
up  as  if  for  lithotomy  ;  and  the  Surgeon,  sitting  in  front,  pushes  a  bistoury  with 
the  back  turned  towards  the  rectum  into  the  raphe  of  the  perinseum  as  far  as  the 
apex  of  the  prostate,  so  as,  if  possible,  to  open  the  dilated  urethra  behind  the 
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stricture.  He  tlieu  cni^  forwards  tlu'ough  the  strictm-e  on  to  the  point  of  the 
catheter,  and,  having  thus  opened  a  passage,  endeavoui-s  to  pass  that  instrument 
on  into  the  bladder.  It  is  often  extremely  difficult  to  find  the  posterior  part  of 
the  ui-ethi-a  ;  but  in  some  cases  this  part  of  the  operation  may  be  facilitated_  by 
passing  a  grooved  cUrector  or  straight  female  catheter  into  it  to  act  as  a  guide. 
When  the  tissues  of  the  peiinseuni  are  hard  and  gristly,  altered  by  the  effusion 
of  plastic  matter,  and  condensed  by  repeated  attacks  of  inflammation  and  the 
existence  of  fistula,  it  is  a  most  difficult  matter  to  dissect  through  such  an 
altered  mass  and  hit  the  urethra  beyond  it ;  and  the  difficulty  is  still  further 
increased  by  the  bleeding,  which  is  often  profuse. 

This  operation,  I  have  no  hesitation  in  saying,  is  perhaps  the  most  trouble- 
some in  sui-gery.  I  have  more  than  once  seen  the  most  skilful  operators  foiled 
in  their  endeavours  to  accomplish  it,  and  compelled  to  relinquish  the  operation 
without  concluding  it^  or  only  succeed  after  prolonged  and  most  painful 
attempts.  Fortunately  this  operation  is  now  scarcely  ever  necessary  ;  with 
patience  and  under  chlorofoim  the  Surgeon  may  almost  invariably  pass  a  staff, 
however  smaU,  into  the  bladder  ;  he  then  has  a  sure  guide  upon  which  to  cut, 
by  following  which  he  must  certainly  be  led  through  the  stricture  into  the 
urethra  beyond  it.  In  aU  cases,  therefore,  urethrotomy  should,  if  practicable, 
be  substituted  for  the  division  of  the  stricture  without  a  guide. 


COMPLICATIONS  AND  RESULTS  OF  STRICTURE. 

Retention  of  Ubine.— This  has  a  tendency  to  occur  in  all  tight  strictures 
from  the  gradual  and  progressive  contraction  of  the  canal.  It  most  usuaUy, 
however,  takes  place  in  consequence  of  a  congestive  spasmocUc  condition  bemg 
superadded  to  the  organic  constriction.  It  commonly  happens  that  a  patient 
havin"  a  moderately  tight  organic  strictui-e  commits  an  excess,  or  becomes 
exposed  to  cold  and  wet,  and  thus  gets  such  a  congested  condition  superadded, 
that  the  urine  ^vill  not  pass  at  aU,  or  only  in  .such  smaU  quantity  by  drops, 
and  with  so  much  pain  and  straining,  that  the  bladder  cannot  be  completely 
emptied  In  these  cases  the  retention  always  eventually  becomes  complete  ; 
the  bladder  speedily  fills,  and  rises  above  the  pubes  ;  there  is  much  distress  and 
constitutional  disturbance  ;  and,  if  reUef  be  not  afforded,  the  distended  portion 
of  the  urethra  behind  the  stricture  will  ultimately  give  way,  and  extravasation 
of  urine  ensue.  In  these  circumstances,  it  becomes  imperatively  necessary  to 
empty  the  patient's  bladder  as  speedily  as  possible. 

Treatment.— varies  with  the  severity  of  the  symptoms  and  iiTitabilitj^ 
of  the  patient.  If  the  retention  have  not  continued  very  long,  and  if  the 
patient  be  not  very  irritable,  an  endeavour  might  be  made  at  once  to  give  rebel 
by  passing  a  smaU  catheter  into  the  bladder.  In  this  the  Burgeon  may  often 
succeed  more  readUy  than  might  have  been  expected,  the  stricture  frequently 
Vieldin-  before  an  instrument,  more  easHy  when  there  is  retention  than  when 
this  condition  does  not  exist.  Even  if  the  catheter  do  not  enter  the  bladder, 
its  point  or  that  of  a  catgut  bougie  merely  being  introduced  well  into  the 
stricture,  it  wiU  generally  happen,  as  Brodie  has  pointed  out,  that,  on  t  with- 
drawal of  the  instrument,  the  urine  wiU  follow  in  a  fuU  stream  ;  but  li  a 
sufficiently  small  catheter  be  used  (in  many  cases  not  larger  than  half  ot  o.  i 
is  admissible),  the  instrument  may  usuaUy  be  made  to  faiidy  enter  the  bladder^ 
If  the  patient  be  very  irritable  it  is  better,  before  attempting  tl^;  ;"*^;^^ "^^^^ 
of  the  instrument,  to  give  him  an  opiate  enema  of  a  di-achni  °f  ^^"^ 
about  two  ounces  of  starch,  and  to  put  him  into  a  warm  hip-bath  ;  tiie  ^^^^^^^ 
tion  of  the  catheter  may  now  be  attempted,  and  will  very  generally 
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Should  it  still  fail,  the  eflect  of  the  iiiluilation  of  chloroform  shoiild  he  tried, 
when  it  ahuost  iuviuiahly  may  he  made  to  pass  without  the  employment  of 
any  great  or  dangerous  degree  of  force.  There  are  no  cases  in  surgery  in 
which  chloroform  is  of  more  value  than  in  these  ;  under  its  influence  it  is 
seldom,  indeed,  that  the  catheter  wiU  not  pass.  After  the  in.strument  has  been 
passed  into  the  bladder  it  should  be  left  there,  being  tied  in  by  means  of  tapes 
passing  from  its  rings  imder  the  patient's  thighs,  to  a  bandage  that  is  passed 
round  his  waist.  Antiphlogistic  remedies  must  then  be  employed  in  rather  an 
active  manner  ;  a  fi-ee  purge,  leeches  to  the  perinseiim  if  there  be  tenderness  in 
this  region,  and  salines  with  antimony.  The  catheter  -will  be  foimd  to  be 
loosened  at  the  end  of  forty-eight  hours,  when  it  should  be  withdi'awn,  and  the 
cure  by  dilatation  proceeded  with  in  the  usual  way. 

If,  however,  the  Surgeon  be  unable  to  introduce  a  catheter  in  the  ordinary 
way  thi-ough  the  stricture,  relief  must  be  given  to  the  over-distended  bladder 
in  some  other  way,  lest  it  or  the  urethra  bui-st,  and  extravasation  of  urine  occur. 
The  bladder  may  be  emptied  in  four  ways  :  1,  by  Forcible  Catheterism  ;  2,  by 
making  an  Opening  into  the  Uretlira  behind  and  through  the  Stricture  ;  3,  by 
Puncturing  the  Viscus  itseK  through  the  Rectimi ;  and  4,  by  Pimcturing  it 
above  the  Pubes. 

1.  Forcible  Catheterism  is  a  most  imsurgical  and  dangerous  procedure. 
Nothing  can  surely  be  more  improper  than  to  take  a  small,  stiff,  silver  catheter, 
pass  it  down  to  the  stricture,  and  then,  by  main  force,  attempt  to  drive  it  on 
into  the  bladder.  In  these  cases  the  Surgeon  usually  fails  in  his  attempt  at 
reaching  the  viscus,  but  piishes  the  poiat  of  the  instrument  into  the  tissues 
around  the  neck  of  the  bladder  or  the  prostate,  and  thus  induces  great,  and 
perhaps  even  fatal,  mischief  in  these  regions.  If  he  should,  by  some  fortunate 
accident,  reach  the  bladder,  it  is  not  by  any  skilful  though  forcible  expansion 
of  the  stricture,  but  rather  by  perforating  the  uretlira,  and  burrowing 
throiigh  the  corpus  spongiosum  and  prostate — "timneUing,"  as  it  has  been 
termed — ^untD.  he  again  enter  that  canal,  or  in  some  such  way  reach  the  neck  of 
the  bladder. 

2.  Opening  the  Urethra  behind  and  through  the  Stricture. — In  the  kind  of 
retention  of  urine  that  we  are  now  discussing,  the  safest,  though  by  no  means 
the  easiest  mode  of  affording  relief  after  the  failure  of  the  catheter,  is  to  make 
an  incision  into  the  middle  line  of  the  perinaeum,  and  to  open  the  urethra 
behind  or  through  the  stricture.  In  doing  this  there  is  much  less  difficulty  in 
cases  of  retention,  than  when  the  bladder  is  empty.  In  consequence  of  the 
urethra  being  distended  by  the  accumulation  of  mine,  and  by  the  straining  of 
the  patient,  it  sometimes  attains  a  considerable  magnitude  ;  though,  if  this  be 
not  the  case,  the  operation  may  prove  a  very  serious  and  difficult  one.  The 
operation,  which  is  essentially  the  same  as  that  for  impermeable  stricture, 
described  at  p.  653,  is  performed  by  passing  a  catheter  down  to  the  stricture  ; 
opening  the  distended  sinus  of  the  urethra  beyond  this  ;  cutting  upwards 
through  the  stricture  upon  the  end  of  the  instrument  ;  and  then  passing  the 
instrument  on  into  the  bladder,  or  allowing  the  urine  to  flow  from  the  aperture 
thus  made  in  the  peiinseum.  In  doing  this,  care  must  be  taken  to  keep  strictly 
in  the  direction  of  the  mesial  line,  so  as  not  to  wound  vessels  of  importance. 
One  advantage  of  this  operation  is,  that  the  stricture  may  by  it  be  cured  at  the 
same  time  that  the  retention  is  relieved  ;  and,  as  the  incisions  do  not  extend 
into  the  bladder,  but  are  limited  ta  the  urethra,  there  is  less  danger  to  the 
patient  than  when  that  viscus  is  opened. 

Another  advantage  of  the  perinteal  incision  in  these  cases  is,  that  it  not 
unfrequently  happens  that  urinary  abscess  has  begim  to  form,  or  the  extra- 
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vasation  of  a  few  dropf3  of  nriiie  has  taken  place  sooner  than  the  Surgeon  may 
have  had  any  idea  of :  and  if  so,  the  incision  through  the  peiinjeum  will  afford 
an  exit  for  any  extravasated  matters,  at  the  same  time  that  it  relieves  the  patient 
from  the  distress  and  danger  of  the  retention.  Should  any  miscliief  of  this 
kind  have  taken  place,  it  is  not  necessary  to  he  so  particular  ahout  opening  the 
urethra  with  the  knife  ;  for,  an  aperture  having  abeady  heen  established  in  it, 
the  uriae  will  readily  flow  through  the  artificial  channel  thus  formed  by  free 
incision  into  the  inflamed  or  suppurating  perinseum. 

3.  Puncture  of  the  Bladder  through  the  Rectum. — After  emptying  the  bowel 
by  means  of  an  enema,  the  Surgeon  passes  the  left  index-finger  well  into  the 
gut,  feeling  for  the  posterior  margin  of  the  prostate  ;  he  then  carries  the  trochar 
and  cannula,  which  are  long  and  somewhat  curved,  upon  this  as  a  guide,  and, 

when  the  extremity  of  the  instnmient  has 
reached  the  posterior  edge  of  the  prostate,  he 
pushes  it  upwards  into  the  bladder  (Fig.  567,  h). 
The  seat  of  the  pimcture  between  but  in  front 
of  the  ureters  is  well  shown  in  Fig.  578,  which 
represents  the  bladder  and  strictured  urethra  of 
a  man  who  died  some  days  after  this  operation 
had  been  perfonned  for  retention  from  stricture. 
In  performing  this  operation,  the  Surgeon  per- 
forates the  bladder  in  that  portion  of  its  fundus 
which  is   uncovered    by   peritoneum,  being 
bounded  behind  by  the  reflection  of  the  serous 
membrane,  anteriorly  by  the  prostate,  and  on 
each  side  by  the  vesiculse  seminales.   In  order 
to  avoid  wounding  any  of  these  structures,  he 
should  keep  strictly  in  the  mesial  line,  and  punc- 
ture immediately  behind  the  prostate.    In  intro- 
ducing the  instrument  into  the  rectum,  the 
Surgeon  should  vsdthdraw  the  point  of  the  stylet 


Fig.  578.  — Seat  of  Puncture 
through  Rectum  in  a  case  of  Sti-ic- 
ture. 


into  the  cannula,  so  as  to  avoid  wounding  the 


gut,  and  not  push  it  forwards  imtil  he  has  the 
end  of  the  cannula  fixed  against  the  spot  where  he  intends  to  make  the  per- 
foration. After  withdrawing  the  stylet  and  emptying  the  bladder,  the  cannula 
should  be  tied  in  by  means  of  tapes,  and  left  for  a  few  days  until  urine  begins 
to  pass  by  the  natural  channel,  or  until  means  can  be  taken  to  restore  the 
passage  through  the  stricture,  when  it  must  be  withdrawn  and  the  aperture  left 
to  clo'se.  In  consequence  of  the  irritation  of  the  urme  being  removed  from  the 
uretlira,  a  catheter  may  often  be  passed  a  few  days  after  the  operation  ;  and  the 
stricture  will  readily  yield  to  dilatation  in  the  ordinary  way. 

This  operation  has  the  advantage  of  being  far  easier  of  performance  than 
the  last,  and  may  doubtless  occasionally  be  required  in  those  very  rare  cases 
of  retention  from  stricture  in  which  there  is  no  sign  of  abscess  or  exti-avasa- 
tion  in  the  perinfeum,  in  which  the  urethra  appears  not  to  be  dilated  behind 
the  stricture,  in  which  the  prostate  is  not  enlarged,  and  in  which,  under 
chloroform,  and  with  patience,  a  catheter  cannot  be  passed  into  the  bladder  ; 
a  combination  of  circumstances  that  wiU  but  very  rai-ely  indeed  occur  to  a 
Surgeon  skilled  in  the  use  of  his  instraments. 

The  operation  of  puncture  through  the  rectum  is  not  devoid  of 
urinary  infiltration,  and  pelvic  inflammation  and  abscess,  may  residt  from  i  . 
In  a  remarkable  case  that  was  under  my  care  at  the  Hospital  (in  18jy;,^^_ 
sequence  occurred  which  I  have  never  seen  noticed  ;  viz.,  the  dinusio 
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rectal  flatus  through  the  ai-eolar  tissue  of  the  pelvis  and  tlovm  the  thighs 
and  nates,  producing  an  emphysematous  condition  of  these  parts  and  the 
death  of  the  patient.  The  case  was  briefly  as  follows.  A  middle-aged  man 
had  suffered  from  ti-aumatic  stricture  for  very  many  years — indeed,  from 
childhood.  He  was  admitted  with  retention.  As  no  catheter  ever  had  been 
or  could  be  passed,  I  pimctured  the  bladder  by  the  rectum  in  the  usual  way. 
The  cannula  was  removed  on  the  fifth  day.  He  then  passed  urine  per  urethram^ 
and  continued  to  do  so  up  to  the  time  of  his  death.  The  day  after  the 
withdrawal  of  the  cannula  he  felt  very  ill,  but  without  any  positive  or 
tangible  complaint.  The  next  day  it  was  fomid  that  the  back  and  inner  part 
of  both  thighs  were  emphysematous  and  crackling,  e\adently  distended  Avith 
ail".  The  emphysema  extended  downwards  and  also  up  the  flanks,  and  ap- 
peared even  in  the  right  arm.  There  was  no  pain  nor  discoloration.  He  died 
on  the  follo-ning  day,  the  eighth  after  the  pimcture.  After  death  no  trace  of 
pelvic  inflammation,  suppuration,  or  urinary  extravasation  was  found  ;  but 
there  was  much  infiltration  of  gas  imder  the  pelvic  peritoneum,  and  in  the. 
areolar  tissue  between  the  bladder  and  rectum.  The  gas  had  probably 
passed  through  the  sciatic  notches  into  the  posterior  parts  of  the  thighs.  It  was 
fetid,  like  intestinal  flatus. 

4.  Puncture  of  the  Bladder  above  the  Pules,  in  cases  of  retention  from  stricture, 
is  but  seldom  resorted  to ;  although  some  Svu'geons  of  eminence,  more  especially 
Paget  of  Leicester,  have  strongly  recommended  and  often  practised  it.  This 
operation,  which  has  been  discussed  at  p.  622,  is  undoubtedly  easy  of  perform- 
ance, and  sufficiently  safe,  though  not  devoid  of  the  danger  of  infiltration 
of  urine  into  the  tissues  around  the  puncture,  and  of  the  inconvenience  of  a 
fistulous  opening  being  left.  There  is  one  class  of  cases  to  which  it  appears  to 
be  especially  applicable,  and  in  which  I  have  had  occasion  to  practise  it.;  viz., 
those  cases  of  retention  from  impassable  stricture,  in  which  there  co-exists  an 
enlargement  of  the  prostate,  rendering  the  perineal  section  dangerous,  and 
puncture  through  the  rectimi  impossible,  the  Surgeon's  finger  not  being  able  to 
reach  beyond  the  enlarged  prostate  ;  and  here  undoubtedly  the  safest,  if  not 
the  only  course  to  pursue,  is  the  suprapubic  puncture. 

After  the  bladder  has  been  pimctured,  by  whichever  of  these  methods  the 
Surgeon  may  think  proper  to  adopt,  means  must  be  taken  to  restore  the  calibre 
of  the  urethra,  so  as  to  prevent  the  orifice  of  the  puncture  from  degeneratino- 
into  a  permanent  fistulous  opening.  With  this  view  the  cannida  should  be 
left  in  the  bladder,  and  the  urine  allowed  to  discharge  through  it  for  from 
four  to  six  days.  At  the  expiration  of  this  time,  should  no  urine  have  passed 
by  the  urethra,  the  stricture  in  the  canal  will  be  found  to  be  relaxed  and  a 
small  instrument  may  usually  without  much  difficulty  be  introduced  into  the 
bladder,  where  it  should  be  retained,  the  cannula  being  withdrawn.  The  cure 
of  the  stricture  by  dilatation  may  then  be  proceeded  with  in  the  usual  way. 

Extravasation  of  Urine.— In  consequence  of  the  ulceration  or  disorc^ani- 
sation  of  the  coats  of  the  uretlira,  this  canal  may  give  way  behind  the  stricture 
and  the  urine  become  infiltrated  into  the  surrounding  tissues.  The  part  of  the 
urethra  that  gives  way  is  invariably  the  membranous  portion  of  the  canal,  just 
anterior  to  or  between  the  layers  of  the  triangular  ligament,  where  it  is  weak 
being  least  supported  by  surroimding  structures,  and  usually  most  dilated  and 
attenuated  by  the  pressure  to  which  it  has  been  subjected.  This  circumstance 
is  a  strong  argument  in  favour  of  the  opinion  that  stricture  of  the  uretlira  never 
occurs  at  or  behind  the  deep  perinaial  fascia  ;  did  it  do  so,  we  should  necessarOj 
find  extravasation  of  urine  in  a  deeper  situation  than  we  do.  Were  it  possible 
for  the  urethra  to  give  way  altogether  behind  the  deep  perineal  fascia,  the  urine 
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would  become  effused  into  the  cavity  of  the  pelvis.  But,  as  it  is,  the  connection 
of  the  triangular  ligament  with  the  rami  of  the  puhes  and  the  ischium  prevents 
the  extension  of  the  infiltrated  urine  in  that  direction  ;  and  the  manner  in 
which  the  superficial  fascia  of  the  perina3um  is  connected  with  the  deep  fascia 
uniformly  causes  the  fluid  to  take  a  course  forward  into  the  perinseimi,  scrotum, 
and  upwards  upon  the  external  organs  of  generation,  the  groiiis,  and  the 
anterior  abdominal  wall :  so  that  it  ascends  contrary  to  its  gravity  rather  than 
soaks  back  into  the  more  dependent  parts  of  the  body,  as  it  would  do,  were  it 
not  for  the  particular  connection  of  the  fascia3  that  has  just  been  alluded  to.  I 
have,  however,  known  the  superficial  fascia  to  give  way,  and  the  urine,  then 
gra\'itating  backward,  to  give  rise  to  extensive  sloughing  ia  the  ischio-rectal 
fossoe  and  about  the  nates,  denuding  the  rectimi. 

Local  Effects  of  Extravasated  Urine. — The  effects  of  urine  that  has  become 
acrid  and  concentrated  by  long  retention,  are  most  deleterious  upon  those 
tissues  with  which  it  comes  into  contact.  The  vitality  of  whatever  portion  of 
areolar  tissue  it  infiltrates  is  immediately  destroyed ;  the  tissue  becoming 
converted  iato  a  kind  of  putrid  stringy  slough,  intermixed  with  and  soddened 
by  a  quantity  of  fetid  dark-coloured  acrid  pus  and  urine.  The  ravages  of 
extravasated  urine  are  often  extensive ;  the  urethra  giving  way  suddenly 
behind  the  stricture,  the  fluid  is  driven  with  all  the  force  of  the  vital  and 
physical  contractility  of  the  over-distended  bladder  into  the  perinseum,  and 
thence  rapidly  finds  its  way  through  the  scrotum  upwards.  In  other  cases, 
again,  the  extravasation  occurs  more  slowly  ;  a  few  drops  appear  first  of  all  to 
escape  from  the  urethra  through  a  small  rent  or  ulcer  in  it ;  these  give  rise  to 
inflammation  in  the  surrounding  structures,  by  which  the  progress  of  the 
extravasation  is  for  a  time  limited.  It  is  especially  upon  the  areolar  tissue  of 
the  scrotum  that  the  effects  of  the  extravasation  manifest  themselves  in  their 
full  intensity,  causing  great  distension  and  rapid  sloughing  of  it.  The  skin 
speedily  participates  in  this  action,  becoming  of  a  dusky-red  or  purple  colour, 
and  then  falling  into  a  state  of  gangrene.  In  this  way  the  testes  may  become 
denuded,  and  the  cords  exposed.  It  is  remarkable,  however,  if  the  patient 
survive  these  destructive  effects,  with  what  rapidity  reparative  action  goes  on 
iu  this  region.  It  is  seldom  that  infiltration  extends  higher  than  the  groins,  or 
the  anterior  portion  of  the  abdominal  wall ;  but  it  may  reach  the  costal 
cartilages  before  proving  fatal. 

When  the  extravasation  is  deep,  the  urethra  being  opened  between  the 
layers  of  the  triangular  ligament,  the  patient,  after  suffering  from  retention, 
experiences  a  sensation  of  relief,  and  as  if  something  had  given  way  in  t)ie 
periuEEum,  followed  after  a  time  by  throbbing  and  pain.  There  may  be  but 
little  swelling  for  a  day  or  two,  but  then  a  doughy  red  diffused  intumescence 
takes  place  in  the  scrotimi  and  rapidly  extends  forwards.  When  the  rupture 
is  altogether  anterior  to  the  deep  perineal  fascia,  then  rapid  swelling  and  infil- 
tration, partly  urinous,  partly  inflammatory,  take  place  in  the  scrotum  and 
penis  ;  these  parts  become  enormously  distended,  cedematous,  crackling,  and 
emphysematous,  with  the  local  signs  that  have  already  been  mentioned. 

The  Constitutional  Disturbance  is  always  considerable  ;  at  first  it  is  of  an 
irritative  type,  but  speedily  followed  by  cesthenic  and  typhoid  symptoms,  by 
which  the  patient  is  at  last  carried  off. 

The  Treatment  consists  in  making  a  free  and  ready  outlet  for  the  urme  as 
eai-ly  as  possible.  This  should  be  done,  as  soon  as  the  extravasation  is  knoMni 
to  have  occurred,  by  a  deep  incision  into  the  middle  of  the  perinajuro.  bo 
soon  as  any  pain  and  throbbing,  with  diffused  swelling,  occur  m  tlie  P^""|^'""' 
with  redness  and  more  or  less  oedema  of  the  scrotum,  the  pat:eut  sJiou  t 
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drawn  to  the  end  of  the  bed  and  placed  in  the  position  for  lithotomy.  The 
Surgeon  sliould  next  introduce  his  left  index-finger  into  the  rectum,  so  that 
the  gut  may  not  be  wounded,  and  then,  pushing  a  long  sharp-pointed  bistom-y 
deeply  in  the  raphe  of  the  perinfeum,  cut  upward  to  a  sufficient  extent  into  the 
extravasation,  and  in  the  direction  of  the  urethra.  A  catheter  should  then,  if 
possible,  be  introduced,  secured  in  the  bladder,  and  left  unplugged  ;  in  this 
way  no  further  effusion  can  occur,  an  outlet  will  be  afforded  to  matters  already 
effused,  and  the  greater  pai-t  of  the  urine  will  commonly  be  found  to  escape 
after  a  time  by  the  apertiu-e  thus  made.  Should  the  case  not  be  seen  until 
extravasation  has  spread  widely,  a  free  incision  should  not  only  be  made  into 
the  perinseum,  extending  to  the  aperture  in  the  uretlira,  but  also  into  the 
scrotimi  on  each  side  of  the  septum,  into  the  penis,  and  wherever  else  swelling 
is  observed.  The  sole  chance  of  safety  for  the  patient  lies  in  making  these  free 
incisions,  through  which  the  parts  may,  to  a  certain  extent,  empty  them- 
selves. However  extensive  the  infiltration  and  serious  the  mischief  may  be,  we 
need  not  despair  of  the  patient  if  a  free  outlet  can  be  obtained  for  the  acrid  and 
putrescent  urine  and  effused  matters  ;  and  in  order  to  secure  this,  the  infil- 
tration must  be  followed  by  incisions  as  high  as  it  extends.  The  parts  must, 
at  the  same  time,  be  covered  with  chlorinated  and  yeast  poultices  ;  and  the  con- 
stitutional powers  of  the  patient  must  be  supported  by  good  nourisliment  and 
a  sufficient  supply  of  stimulants. 

If  the  patient  survive  the  immediate  impression  upon  the  system  produced 
by  the  gangrene  and  the  urinary  infiltration,  he  must  be  prepared  to  go 
through  a  severe  trial  to  his  constitutional  powers,  in  the  separation  of  the 
sloughs,  the  profuse  discharge,  and  other  sources  of  irritation  that  are  set  up. 
During  this  period  he  will  require  abundant  support  ;  the  brandy-and-egg 
mixtiu-e,  ammonia  and  bark,  with  any  nourishment  that  he  can  take  ;  and 
much  attention  should  be  paid  to  the  removal  of  the  sloughs,  to  giving  a  ready 
outlet  to  the  discharges,  and  to  keeping  the  patient  as  clean  and  as  free  fi'om  all 
local  irritation  as  possible. 

Urinary  Abscess  may  be  considered  in  many  cases  as  a  limited  effnsion  of 
urine  mixed  with  pus,  and  circumscribed  by  plastic  matter  that  is  deposited  in 
the  tissues  with  which  the  urine  comes  into  contact.  It  is  generally  occasioned 
by  the  irritation  of  the  passage  of  instruments,  but  may  arise  simply  as  the 
effect  of  stricture,  or  from  inflammation  of  some  of  the  urethral  follicles.  From 
some  cause  of  this  kind  a  small  abrasion  or  aperture  forms  in  the  uretlira,  a 
drop  or  two  of  urine  escapes  into  the  subcutaneous  areolar  tissue,  and  this 
becomes  bounded  or  circumscribed  by  plastic  deposit  around  it,  so  that  extrava- 
sation does  not  occur.  Such  an  abscess  as  this  may  form  at  any  part  of  the 
urethra  ;  but  it  is  most  frequently  met  with  ia  the  perinseum,  appearing  to 
take  its  origin  from  the  bulb  or  membranous  part.  It  is  rarely  dangerous,  but 
is  chiefly  of  consequence  by  being  commonly  followed  by  urinary  fistula. 

Symptoms. — An  urinary  abscess  is  indicated  by  the  formation  of  a  small, 
somewhat  circumscribed,  hard,  and  painful  tumour,  situated  in  the  neighbour- 
hood of  the  urethra.  It  is  usually  unattended  by  constitutional  disturbance  ; 
unless  it  attain  any  considerable  bulk,  when  some  pyrexia  may  ensue.  It  is 
principally  in  the  perina3uni  that  it  attains  any  degree  of  magnitude,  then 
constituting  a  perinseal  abscess,  characterised  by  a  deeply  seated,  liard,  tense 
tumour,  brawny  and  without  fluctuation  ;  attended  by  considerable  weight  and 
throbbing  in  this  region.  It  does  not  readily  point,  owing  to  the  manner  in 
which  it  is  bound  down  by  the  superficial  fascia. 

Treatment. — Early  incision  is  required.  When  the  abscess  occurs  in  the 
scrotum  or  anterior  to  it,  the  Surgeon  should  wait  for  fluctuation  ;  but  when  it 
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is  seated  in  the  perin£Bum,  he  need  not  do  so,  but  should  at  once  malce  a  free 
incision  tlu-ough  the  mesial  line  into  the  hard  brawny  mass,  which  must  then 

be  well  poulticed.  , 

Ueinary  Fistul/e  commonly  form  in  the  permseum  and  scrotum  as  tHe 
result  of  abscess  in  these  regions  communicating  with  the  urethra  ;  occasion- 
ally however  they  are  met  with  in  other  situations,  as  m  the  grom,  the 
anterior  abdoi^iinal  waU,  or  the  inside  of  the  thigh.    They  usually  communicate 
with  the  bulb  or  with  the  membranous  portion  of  the  ui-ethra,  but  occasionally 
occur  anterior  to  this.    In  number  they  vary  considerably  ;  when  occurring  in. 
the  scrotal  and  penile  portions  of  the  urethra,  they  are  usually  single  ;  but 
when  in  the  perineal,  they  are  often  rather  numerous  ;  several  apertures  being 
occasionally  met  with  about  the  perinteum,  scrotum,  and  nates.    In  one  case 
Civiale  found  as  many  as  fifty-two.    Their  size  also  differs  considerably  ;  some 
only  admitting  the  finest  probe,  whilst  others  are  large  cloacae.    In  a  case 
under  my  care,  the  patient  had  a  tunnel  of  this  kind  in  the  groin  that  would 
readily  admit  three  fingers.    They  are  usuaUy  tortuous,  elongated,  and  narrow ; 
sometimes  constricted  externally  and  more  widely  dilated  behind.  The 
surrounding  parts  are  greatly  condensed  ;  the  whole  of  the  scrotum  and  perns 
is  enormously  enlarged,  indurated,  and  almost  cartUaginous  in  structure.  The 
urine  may  escape  almost  entirely  through  the  fistulse,  scarcely  any  being 
discharged  through  the  urethral  orifice;   or  there  may  be  but  a  slight 
exudation  from  the  fistulous  openings.  _      j     •  i 

The  Treatment  of  urinary  fistula  varies  according  as  it  is  complicated  with 
stricture,  and  as  it  is  situated  in  the  anterior  or  posterior  parts  of  the  canal. 

If  there  be  a  strictiue,  this,  as  the  cause  of  the  fistula,  wiU  require  removal 
either  by  dilatation  or  by  the  perinseal  section.  If  the  stricture  be  not  very 
tight  and  hard,  dilatation  commonly  succeeds  ;  the  instrument  being  intro- 
duced every  second  or  third  day,  untQ  the  lu'ethra  is  dilated  to  its  normal  size, 
when  the  fistulous  tracks  will  in  many  cases  close.  In  some  instances,  how- 
ever, the  frequent  introduction  and  withdrawal  of  the  catheter  is  a  source  of 
irritation,  and  then  it  had  better  be  left  in.  When  this  practice  is  adopted,  a 
moderate-sized  elastic  catheter  should  be  used.  If  this  be  too  smaU,  the  urine 
wiU  flow  between  it  and  the  sides  of  the  urethra,  and  thus  escape  through  the 
fistulse  ;  if  too  large,  it  stretches  the  urethral  orifice  of  the  fistula  injuriously. 

If  the  stricture  be  very  tough  and  irritable,  the  better  plan  is  to  perform 
urethrotomy  at  once,  as  much  time  and  pain  are  thus  saved.  In  the  majority 
of  instances,  internal  urethrotomy  with  Civiale's  instrument  appears  to  me 
to  be  the  safest  and  simplest  procedure,  and  I  have  very  advantageously 
practised  it  in  such  cases.  But  if  the  fistulse  be  very  numerous,  so  as  to  riddle 
the  perina3um  and  scrotum  in  all  directions,  perhaps  the  better  plan  is  to 
perform  the  perineal  section.  In  this  way  we  not  only  divide  the  stricture, 
and  thus  at  once  remove  all  obstruction,  but  give  a  free  exit  to  the  urme,  which, 
instead  of  escaping  by  tortuous  and  sinuous  passages,  finds  its  way  out  readily 
through  the  new  aperture  that  has  been  made,  which  will  eventually  granulate 
and  heal  by  the  second  intention.  i  i  •  ji 

The  fistulEB,  especiaUy  if  smaU  and  recent,  will  sometimes  heal  kindly 
enough  after  the  removal  of  the  obstruction  ;  but  if  extensive,  old,  and  carti- 
laginous, they  are  of  course  Httle  disposed  to  take  on  reparative  action  ;  and, 
although  the  cause  that  in  the  first  instance  gave  rise  to  them  may  be  removed, 
yet  they  constitute  an  independent  affection  wliich  requires  special  treatment.^ 

The  special  treatment  for  urinary  fistula  must  vary  according  to  1 ^ 
of  the  canal,  but  more  particularly  with  regard  to  the  part  of  ^^^^^  ^^^^^^ 
which  it  communicates  ;  whether  it  be  a  Perinceal,  a  Scrotal,  or  a  rem 
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If  the  fistula  be  Perinceal,  and  of  small  size,  a  probe  coated  with  melted 
nitrate  of  silver,  or  a  wire  made  red-hot  in  the  ordinary  way,  or  by  the 
galvanic  current,  and  passed  down  it  occasionally,  may  cause  its  contraction- 
If  it  be  large,  a  gum-catheter  should  be  kept  in  the  bladder,  and  the  edges  of 
the  fistula  freely  rubbed  with  the  nitrate  of  silver,  or  deeply  pared  and  brought 
together  by  qxdUed  sutures.  If  the  fistulse  be  large  and  very  numerous,  it  will 
be  better  to  pass  a  grooved  director  down  the  principal  ones,  and  slit  them  up 
so  as  to  throw  the  several  sinuses  into  the  larger  one. 

"When  the  fistula  is  Scrotal,  it  often  requires  to  be  laid  open,  and  to  be  made 
to  granulate  from  the  bottom,  when  it  may  be  found  to  communicate  with 
large  sloughy  and  ill-conditioned  cavities  in  this  situation. 

When  Penile,  the  fistula  is  usually  much  more  troublesome  to  heal ;  its 
edges  are  thin,  and  the  track  is  short  and  shallow. 

Urethroplasty  may  in  such  cases  be  advantageously  j)ractised.  Operations 
of  this  kind  require  for  their  success  very  careful  management  and  minute 
attention  to  detail ;  they  very  commonly  fail  in  consequence  of  a  small 
quantity  of  urine  or  of  mucus  escaping  through  the  wound,  and  thus  inter- 
fering with  imion  of  its  lips. 

In  order  to  prevent  this  accident,  which  is  fatal  to  the  success  of  the 
operation,  the  patient  should  be  taught  to  pass  a  catheter,  and  thus  to  draw  off 
his  owa  urine  after  the  operation  as  often  as  necessary;  or  an  assistant  must  do 
this  every  third  or  fourth  hour.  Should  this,  however,  not  be  practicable,  a 
full-sized  gum-catheter  should  be  passed  into  the  bladder  and  properly  secured 
there.  It  should  be  left  without  a  plug,  so  that  no  distension  of  the  bladder 
and  consequent  likelihood  of  escape  of  urine  between  the  urethra  and  the 
instrument  may  take  place.  In  order  to  prevent  urinous  effusion  over  the 
integuments  of  the  penis  and  scrotum,  a  vulcanised  India-rubber  tube  should 
be  attached  to  the  end  o  the  catheter,  by  which  means  the 
flow  of  the  urine  is  directed  away  from  the  patient. 

Urethroplastic  operations  may  be  varied  according  to 
the  seat  and  extent  of  the  fistulous  opening. 

If  the  fistula  be  in  the 
perinceum,  the  parts  around 
being  thickened  and  indu- 
rated, its  closure  may  often 
be  attained  by  freely  and 
deeply  paring  the  edges,  and 
then  bringing  them  together 
with  the  quilled  suture,  or  by 
Sims's  button. 

When  the  fistula  is  scrotal, 
the  edges  should  be  freely 
pared,  and  the  parts  around 
widely  dissected  up  so  as  to 
form  large  and  thick  flaps 
of  cellulo-cutaneous  tissue, 
which  may  be  brought  and 
held  together  by  metallic 
sutures  or  shotted  clamps.  In 
this  way,  if  union  be  not  obtained  throughout  the  whole  length  of  the  fistula,  it 
may  be  to  a  partial  extent ;  and,  after  a  time,  a  second  or  a  tliird  operation  will 


Fig.  579. — Urethro- 
plasty. N^laton's  Ope- 
ration :  First  Stage. 


Fig,  580.— Urethroplasty.  N61a 
ton's  Operation :  Secoud  Stago. 


complete  the  cure. 
When  the  fistula 


is  penile,  the  difficulties  in  cITecting  closure  become 
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Fig.  581.— Urethroplasty.  Clark's 
Operation;  First  Stage. 


immensely  increased.  This  is  owing  to  the  thinness  of  the  mtegumental 
structm-es  and  the  absence  of  subcntaneoue  areolar  tissue  m  tlns  region  so  that 
there  is  not  sufficient  thickness  of  the  parts  for  ready  plastic  umon.  In  these 
cases,  the  Surgeon  has  a  choice  of  foui-  operations. 

1  Ndlaton  has  recommended  the  following  procedure.  The  edges  of  the 
fistula  having  been  pared,  the  skin  around,  to  the  extent  of  about  an  inch, 
should  be  dissected  up  subcutaneously  through  an  opening  made  below  the 

fistula,  the  edges  of 
which  must  then  be 
brought  together  by  a 
few  points  of  suture. 
The  displacement  of 
the  skia  covers  in 
the  aperture  in  the 
urethra,  and  causes 
granulations  to  spring 
up,  by  which  the 
fistula  is  closed  (Figs. 
579,  580). 

2.  The  edges  of  the 
fistula   having  been 

Fig.  582. -Urethroplasty.  Clark's  pared    and   the  skin 

Operation  :  Second  stage.  separated  ^vldely,  la- 
teral incisions  may  be  made  so  as  to  take  off  all  tension,  and  a  slip  of  India- 
rubber  may  then  be  passed  imdemeath  the  flaps  of  skin  in  order  to  prevent 
contact  of  the  mine  from  disturbing  the  adhesions.  ^  ,    o  m  • 

3  Le  Gros  Clark  has  recommended  and  successfuUy  practised  the  loUowmg 
operation.  Having  pared  the  edges  of  the  fistula,  he  makes  a  transverse 
cut  thi'ough  the  integuments  of  the  penis,  about  an  inch  m  length  above 
and  below  it.  He  then  dissects  up  the  flaps  of  skin  so  bounded,  and  brmgs 
them  together  by  means  of  clamps  or  the  quHled  suture.  By  tMs  operation 
a  wide  raw  surface  from  each  side  is  brought  into  contact,  instead  of  a  mere  raw 
edge  of  cut  integument,  and  there  is  consequently  a  greater  chance  of  successful 

union  resulting  (Figs.  581,  582).  ■      f     a  f 

4  Eicord  recognising  the  fact  that  the  occasional  intrusion  of  a  drop  ol 
urine  between  the  freshened  edges  of  the  integuments  brought  together  to  close 
the  fistula  has  been  the  most  common  cause  of  disunion,  has  recommended  that, 
in  those  cases  in  which  a  perinseal  or  a  scrotal  fistula  happens  to  co-exist  with  a 
penHe  one,  a  catheter  should  be  passed  through  the  former  mto  the  bladder,  and 
left  there  during  the  whole  of  the  operative  procedures  that  are  adopted  for  the 
closure  of  the  penile  fistula.  Should  no  fistula  exist  in  the  perma^um,  he  has 
proposed,  though  I  believe  the  operation  has  never  yet  been  practised  to 
puncture  the  bladder- which  would  most  conveniently  and  safely  be  done 
through  the  rectum-and  to  keep  it  emptied  in  this  way  until  the  peni  e  fistula 
has  been  closed  by  one  of  the  preceding  operations,  and  then  to  allow  the  lower 
aperture  to  close  spontaneously ;  or,  if  it  were  situated  m  the  permeBum,  to 
adopt  surgical  means  for  its  occlusion. 


URINARY  VAGINAL  FISTULA. 
Preternatural  communications  between  the  urinary  passages  and  the  vagina 
commonly  arise  from  injurious  pressure  upon  and  consequent  sloughing  ot  the 
anterior  wall  of  this  canal,  to  a  greater  or  less  extent,  dui-mg  parturition. 
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They  may,  however,  occur  from  idiopathic  abscess,  or  from  malignant  disease 
involving  those  parts. 

Varieties. — Urinary  vaginal  fistulas  are  essentially  of  t-\vo  kinds,  according 
as  the  communication  is  established  between  the  urethra  or  the  fundus  of  the 
bladder  find  the  vtigina.   Hence  they  may  be  divided  into  Urethral  and  Vesical. 

Urethro-Vaginal  Fistulce  are,  so  far  as  my  observation  goes,  of  most  common 
occiu-rence  ;  and  this  is  readily  explained  by  the  fact  that  the  urethra  passes 
along  the  anterior  aspect  of  the  vagina  for  some  distance  before  it  termi- 
nates in  the  bladder,  and  occupies  that  portion  of  the  vaginal  wall  which  is 
most  likely  to  be  compressed,  diu'ing  labour,  imder  the  arch  of  the  pubes- 
These  fistulse  are  usually  of  small  size  and  linear.  Vesico-vaginal  Fistulce 
establish  a  communication  between  the  neck  or  fundus  of  the  bladder  and  the 
vagina.  They  ai-e  consequently  situated  further  back  than  the  other,  and  are 
usually  larger  and  more  ragged. 

Results. — The  existence  of  a  urinary  fistula  in  the  vagina  is  always  a  source 
of  serious  discomfort  and  distress  to  the  patient.  The  diibblinof  of  urine 
thi'ough  the  preternatural  aperture  is  generally  continuous  ;  although,  if  this  be 
situated  far  back  behind  the  orifices  of  the  iireters,  it  may  be  somewhat  inter- 
mittent, a  flow  taking  place  as  the  lower  portion  of  the  bladder  fills.  The 
incontinence  of  urine  thus  produced  gives  rise  to  irritation  and  excoriation 
about  the  external  parts,  and  occasions  a  strong  ammoniacal  odour  to  hang 
about  the  patient. 

The  precise  seat  and  extent  of  the  fistulous  opening  are  best  ascertained  by 
placing  the  patient  on  her  knees  opposite  a  good  light,  and  holding  aside  the 
posterior  and  lateral  walls  of  the  vagina  with  bent  spatulte  ;  when  the  anterior 
aspect  of  that  canal  will  have  a  tendency  to  protrude,  and  thus  to  expose  the 
fistula,  at  the  same  time  that  the  introduction  of  a  bent  probe,  or  of  a  female 
catheter,  into  the  urethra,  will  guide  the  Surgeon  to  the  artificial  opening  in 
the  urinary  passage. 

Treatment. — The  cure  of  a  vaginal  fistula  can  only  be  accomplished  by 
causing  a  coalescence  of  its  sides.  When  it  is  small,  about  a  line  or  two  in 
diameter,  and  more  especially  if  lu-ethral,  this  may  best  be  effected  by  touching 
the  edges  of  the  aperture  with  the  electric  cautery  or  a  red-hot  wire,  and  re- 
peating this  application  once  a  fortnight  or  tliree  weeks,  until  a  cure  is  effected 
by  their  gradual  contraction.  This  little  operation  is  most  conveniently  effected 
by  placing  the  patient  in  a  kneeling  posture,  and  then  holding  aside  the  posterior 
and  lateral  vaginal  walls  by  means  of  curved  copper  spatulse,  when  the  opening 
will  be  fairly  brought  into  view. 

When  the  fistula  is  larger,  and  especially  when  vesical,  its  cure  can  only  be 
accomplished  by  paring  the  edges,  and  bringing  them  together  with  sutures 
and  thus  attempting  to  procure  union  by  the  first  intention.  In  effecting  this 
however,  two  difficulties  present  themselves — the  sutiu-es  either  cutting  their 
way  out  too  soon,  or  the  trickling  of  m-ine  between  the  freshly  pared  edges 
interfering  with  adhesion.  In  order  to  overcome  these  difficulties,  a  variety 
of  ingenious  contrivances  have  been  introduced  by  different  Surgeons  • 
amongst  which  may  be  especially  mentioned  the  clamps  of  Marion  Sims  and 
Baker  Brown,  and  the  button-suture  of  Bozeman,  To  Sims  especially  is  due 
the  great  merit  of  having  substituted  silver  wires  for  sUk  sutui-es  in  this 
operation,  by  which  the  probabilities  of  a  successful  result  have  been  very 
greatly  increased. 

Before  the  operation,  the  bowels  should  have  been  freely  o])ened  by  castor-oil 
and  an  enema.  No  chloroform  should  be  given,  as  its  administration  interferes 
with  the  position  that  the  patient  must  maintain  during  the  operation.  This 
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sliould  be  on  the  knees  and  elbows,  on  a  narrow  table,  with  the  buttocks  well 
raised  and  the  head  low.    It  is  of  great  moment  that  the  parts  should  be  free  y 

exposed.  This  is  best  done  by  means  ot  the  duck- 
billed" speculvun  (Fig.  583),  by  which  the  posterior 
wall  of  the  vagina  is  well  drawn  up  and  out  of  the 
way  of  the  operator,  and  light  is  reflected  on  the 
fistulous  opening.    The  edges  of  the  aperture  are 
now  to  be  freely  pared.  This  is  best  done  by  seizing 
them  with  a  hook-forceps  or  a  double  hook,  and 
dissecting  off  the  vaginal  mucous  membrane  to  the 
extent  of  about  a  quarter  of  an  inch  aU  round,  by 
means  of  a  fine  small  scalpel  or  angularly  set  knives 
(Figs.  584,  585)  and  scissors  properly  cur^^ed.  The 
dissection  should  be  carried  towards  the  fissure, 
and  especial  care  taken  that  the  angles  are  weU 
cleared  of  mucous  membrane. 

After  the  edges  of  the  fistula  have  been  freely 
pared,  and  aU  bridles  or  cicatricial  constrictions 
divided,  svitures  of  silver  or  annealed  iron  wire 
(which  does  not  rust)  are  passed  across  the  lips 
of  the  wound.  These  wires  may  most  con- 
veniently be  passed  by  means  of  the  hoUow  needle  (Fig.  586)  ;  or,  if  this  be 
not  at  hand,  a  sUk  thread  may  be  passed  by  a  nsevus  or  cork-screw  needle, 


Fig.  583.— Duck-billed 
Speculum. 


Figs.  084  and  585.— Angularly  Curved  Knives. 

a  full  half  inch  from  the  freshened  edge  of  the  fistula,  and  brought  out  through 
a  corresponding  point  on  the  other  side  of  the  fistula,  without  having  transfixed 


Fig.  586.— HoUow  Suture  Needle. 

the  mucous  membrane  of  the  bladder.'  As  many  threads  as  necessarj'  having 
been  passed  in  this  way,  a  piece  of  sHver  wire  about  eighteen  mches  long  is 
attached  to  the  silk,  which  is  then  drawn  out,  leaving  the  we  to  occupy  its 
place  so  that  its  centre  corresponds  to  the  fissm-e,  and  both  ends  hang  out  ot 
the  va-ma.  Sims  then  passes  the  uppermost  free  ends  through  holes  made 
in  a  narrow  leaden  bar,  on  which  they  are  clamped,  by  having  spht  shot  fixed 
upon  them  in  the  same  way  as  is  done  on  a  fishing  line.  The  imclamped 
wkes  arc  now  drawn  down  imtil  the  bar  is  puUed  close  to  the  upper  suture 
holes  ;  and  a  second  clamp  is  then  fixed  to  these  ends  and  is  pushed  up  agamst 
the  lower  suture  apertures.  In  this  way  the  edges  of  the  fistula  are  brought 
and  held  together  on  each  side  by  a  clamp,  which  may  be  allowed  to  remain 
in  fi'om  seven  to  ten  days.    The  clamps  may  then  be  removed  by  chppmg  oU 
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the  flattened  shots  from  the  anterior  one,  which  is  thus  detached  from  its 
bed.  The  posterior  one,  witli  the  wires  attached,  may  then  he  hooked  up, 
pushed  backwards,  and  lifted  out  of  the  vagina  with  forceps.  Instead  of  a 
clamp  Simpson  uses  a  splint  made  of  annealed  iron  wire,  which  surroimds 
and  supports  the  tissues  around  the  fistula.  In  many  cases,  however,  where 
the  fistula  is  of  but  moderate  size,  the  clamp  and  splint  may  be  dispensed  with, 
and  the  edges  of  the  opening  brought  together  with  the  suture  ynves  only. 

In  the  al'ter-treatment,  especial  attention  is  required  :  and  here  the  great 
point  is  to  prevent  the  contact  of  the  urine  with  the  edges  of  the  fistula.  With 
this  view  a  catheter  should  be  introduced, 
and  worn  in  the  bladder,  so  that  no  urine 
may  collect  in  this  organ.  For  this  pur- 
pose, Sims  has  invented  a  very  ingenious  _ 

catheter,  represented  in  the  annexed  cut  -n,.     -o^   a-    .  r.  <-■>, 

/-ci-  1-1  T  Figs.  587.— Sims  s  Gatherer. 

{tug.  587},  which  may  be  worn  with  more 

comfort,  and  with  less  chance  of  slipping,  than  the  ordinary  instrument.  After 

the  patient  has  been  put  to  bed,  and  the  catheter  introduced,  a  fidl  opiate 

should  be  given,  and  continued  throughout  the  treatment,  with  a  view  of 

preventing  the  action  of  the  bowels,  a  point  on  which  Sims  lays  much 

stress,  and  to  which  the  success  of  his  operations  may  be  in  a  great  measure 

attributed.    It  is  very  seldom  that  they  require  to  be  opened  for  ten  or  fifteen 

days,  provided  the  patient  be  kept  on  a  rigid  diet.    During  this  treatment  the 

catheter  may  be  removed  once  or  twice  a  day,  in  order  to  be  cleansed  and  to  be 

kept  free  from  phosphatic  or  mucous  accumulations  ,•  and  free  ablutions  of 

the  external  genitals  by  sponge  or  syringe  and  warm  water  should  be  practised 

during  the  whole  of  the  treatment.    After  the  removal  of  the  sutures,  Sims 

advises  that  the  catheter  should  be  continued,  and  great  care  taken  that  the 

patient  do  not  move  too  soon,  lest  the  weak  cicatrix  be  strained. 

A  very  simple  and  successful  mode  of  closing  these  fistulse  has  been  invented 

by  Bozeman,  by  what  he  terms  the  "  button-suture."    After  paring  the  edges 

of  the  fistula,  and  passing  silver  wires  across  in  the  usual  way,  he  draws  the 

parts  together  by  passing  both  ends  of  the  wire  through  an  aperture  in  a  steel 

rod,  which  being  carried  along  them  closes  the  opening.    A  thin  leaden  plate, 

"  the  button,"  properly  perforated  down  the  middle,  is  then  slipped  along  the 

wires  so  as  to  cover  the  fistula  (Fig.  588)  ;  and  split  shot  having  been  pushed 

along,  their  free  extremities  are  pressed  tightly  against  the  button,  the  wires 

are  then  properly  nipped,  and  the  apparatus  left  on  for  about  ten  days  (Fig. 


Fig.  588.  Fig.  589. 

JSozeman's  Apparatus  for  Button  Suturo. 

589)  ;  the  .shot  are  then  cut  off,  the  leaden  plate  carefully  lifted  off,  and  the 
suture  -vvires,  having  been  straightened  out,  are  withdrawn. 

Whatever  kind  of  suture  may  be  employed,  it  is  always  of  great  importance 
that  the  edges  of  the  fistula  be  brought  together  transversely/  to  the  Ion"- 
axis  of  the  vagina.  Should  the  abnormal  aperture  be  close  to,  or  even 
implicate,  the  cervix  uteri,  tliis  part  may  be  drawn  down  and  transfixed  with 
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tlie  sutui'es,  tluis  adding  materially  to  the  support  of  the  posterior  lip  of  the 
fissure. 

TUMOURS  OF  THE  URETHRA. 

Small  Polypoid  Tumours  are  not  unfrequently  met  with  inside  the  urethral 
orifice.  They  have  occasionally  a  gonorrhoeal  origin,  though  they  commonly 
arise  in-espectively  of  such  disease.  They  are  always  very  vascular,  and  are 
most  frequently  met  with  in  or  around  the  female  urethra,  where  they  are  of  a 
bright  red  colour,  have  a  florid  hue,  bleed  freely  when  touched,  and  are  com- 
posed of  a  spongy  kind  of  erectile  tissue  ;  they  are  conmionly  conoidal  or  oval, 
encircling  the  urethral  orifice  on  one  side,  or  even  forming  a  complete  zone 
around  it.  They  grow  slowly,  and  seldom  attain  a  larger  size  than  that  of  a 
raspberry.  They  are  not  imfrequently  accompanied  by  a  vast  deal  of  sympa- 
thetic irritation,  great  pain  in  micturition,  attended  by  an  admixture  of  mucus 
or  pus  in  the  uriue,  uneasiness  of  the  lower  part  of  the  abdomen,  and  often 
aching  in  the  loins. 

These  vascular  tumours  are  far  less  frequent  in  the  male  than  in  the  female 
urethra.  When  they  occur  in  men,  they  usually  constitute  a  small  granidar 
florid  mass  inside  the  orifice  of  the  canal. 

When  seated  in  or  around  the  female  urethra,  these  tumours  not  unfrequently 
give  rise  to  very  great  and  continuous  irritation  ;  much  pain  during  and  after 
passing  virine,  radiatiug  tlirough  the  whole  pelvic  region,  and,  in  fact,  many  of 
the  symptoms  of  stone  ;  so  that  patients  labouring  under  this  aff'ection  are  often 
soimded  on  the  supposition  of  the  existence  of  calculus. 

Treatment. — Vascular  urethral  tumours  may  be  removed  in  four  ways  : — 
by  Excision,  Ligature,  Caustics,  or  the  Actual  Cautery. 

1.  Excision.  When  situated  within  the  male  urethra,  the  tumours  should  be 
snipped  off  by  a  fine  pair  of  curved  scissors.  When  situated  in  or  around  the 
female  urethra,  if  of  smaU  size  and  pedunculated,  they  may  readily  enough  be 
removed  by  the  scissors  or  dissected  away  ;  the  canal  of  the  urethra  being  en- 
croached on  as  Httle  as  possible.  This  operation  is,  however,  always  attended 
or  followed  by  very  considerable  and  continuous  arterial  haemorrhage,  which 
has  even,  in  some  instances,  been  fatal.  Hence,  when  the  tumour  is  large 
and  the  patient  weakly,  excision  should  be  practised  with  much  caution.  If  it 
be  done,  the  haemorrhage  may  be  arrested  by  the  introduction  of  a  catheter  into 
the  tu-ethra,  and  by  firm  pressure  on  the  bleeding  surface  by  means  of  a  pad 
of  lint,  supported  by  a  T-'bandage. 

2.  Ligature  is  not  a  convenient  mode  of  removing  these  growths  ;  its  apph- 
cation  is  difficult,  very  painful,  and  tedious. 

3.  Caustics,  particularly  strong  nitric  acid  or  potassa  cum  calce,  may  be  very 
conveniently  employed  where  the  tumour  is  of  small  size  and  very  vascular. 
In  applying  them,  the  upper  wall  of  the  canal  must  be  protected  by  a  broad 
director  introduced  along  it. 

4.  The  Actual  Cautery  is  the  most  convenient  agent  for  the  removal  of  vascular 
tumours  from  the  female  urethra.  By  it  they  are  at  once  destroyed  ^nthout 
htemorrhage  ;  and  the  eschar  that  is  formed  protects  the  subjacent  raw  surface 
from  the  irritation  of  the  urine.  If  they  be  situated  deeply  within  the  urethra, 
and  of  small  size,  the  galvanic  cautery  or  a  red-hot  wii-e  will  most  easily  reach 
them  ;  but  if  they  be  at  or  around  the  orifice,  I  employ  a  smaU  oUve-shaped 
cautery.  During  its  appHcation,  the  surroimding  parts  must  be  protected  from 
the  action  of  heat  by  a  wooden  spoon  having  a  hole  cut  in  the  middle  througli 
which  the  application  is  made,  and  the  upper  wall  of  the  urethra  by  a  director 
or  silver  catheter,  wliich  should  be  retained  after  the  operation. 
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DISEASES  OF  THE  PENIS. 

Congenital  Malformations. — I  liave  once,  and  once  only,  met  with  a  very 
curions  malformation  of  the  genital  organs,  the  penis  heing  tied  down  hy  its 
under  siu-face  to  the  scrotum,  so  as  to  lie  in.  a  deep  sulcus  hetween  the  testes. 
In  this  case  the  raphe  of  the  scrotum  appeared  to  be  continued  in  a  narrow 
rather  fii-m  hand  upwards  to  the  under  surface  of  the  penis,  so  that  this  organ 
was  always  hent  or  howed  downwards.  The  patient  passed  his  urine  down- 
wards, apparently  from  the  under  surface  of  the  scrotum  ;  when  erection  took 
place,  the  penis  curved  up  in  a  semicircular  form,  the  convexity  upwards,  the 
glans  penis  heing  tightly  tied  down  to  the  scrotum  by  the  narrow  dense 
band  contiuued  up  from  the  raphe.  In  fact,  the  condition  of  this  organ  was 
very  like  that  which  is  met  with  iu  the  tongue  when  "  tongue-tied." 

Hypospadias. — It  occasionally  happens  that  there  is  an  arrest  of  union  in 
the  mesial  line  of  the  penis,  so  that  a  slit  or  fissure  is  left  communicating  with 
the  urethra.  This  gap  commonly  occurs  on  the  imder  surface  of  the  organ, 
constituting  hyposjxulias,  and  is  confined  to  the  glans  and  upper  part  of  the 
penis  ;  though  it  occasionally  extends  backwards  to  the  root  of  the  organ, 
and  may  then  be  associated  with  some  of  those  kinds  of  malformation  that  axe 
erroneously  considered  as  examples  of  hermaphroditism.  These  conditions 
are  mostly  incurable,  though  plastic  proceedings  have  occasionally  been  devised 
for  their  relief. 

Epispadias. — The  upper  surface  of  the  penis  is  less  frequently  fissured ;  only, 
I  believe,  in  cases  of  extroversion  of  the  bladder.  TMs  condition,  termed  epi- 
spadias, may  be  looked  upon  as  incurable. 

Phimosis. — The  prepuce  is  not  unfrequently  the  seat  of  malformation  or 
disease.  That  condition  of  it  in  which  it  is  so  much  elongated  that  it  extends 
beyond  the  glans,  and  at  the  same  time  is  so  much  contracted  that  it  prevents 
the  proper  exposure  of  this  portion  of  the  organ,  is  termed  phimosis.  This  may 
be  either  congenital,  or  acqmred  as  the  result  of  inflammation  or  disease. 

In  Congenital  Phimosis,  the  penis  is  usu.ally  somewhat  atrophied,  and  the 
development  of  the  glans  is  prevented  by  the  pressure  of  the 
narrow  prepuce.  In  congenital  phimosis  the  skin  is  usually 
abundant  and  lax  ;  but  the  mucous  lining  of  the  prepuce  is 
short,  contracted  and  undeveloped.  It  is  in  this  situation,  and 
not  in  the  skin,  that  the  congenital  defect  is  situated.  In  the 
majority  of  cases  this  condition  is  simply  a  source  of  incon- 
venience ;  but  it  may  become  a  cause  of  disease  from  the  re- 
tention of  the  sebaceous  secretion  of  the  part  setting  up  irri- 
tation and  repeated  attacks  of  inflammation  (Fig.  590).  In 
the  opinion  of  some  Surgeons,  congenital  phimosis  is  a  pre- 
disposing cause  of  cancer  of  the  penis.  In  some  cases  the 
preputial  orifice  is  so  tight  as  to  interfere  materially  with  the 
discharge  of  the  urme,  which  passes  from  the  iu:ethra  into  a  ''nittrphtoosfs." 
kind  of  pouch  between  the  glans  and  prepuce,  distends  this 
structure,  and  is  then  squeezed  in  a  fine  jet,  or  in  a  scattered  sprinkling  stream 
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tlirough  the  narrowed  preputial  orihce,  as  a  consequence  of  this  impediment ; 
and  irritability  of  the  bladder,  often  presenting  Bymptoms  simulating  calculus, 
may  thus  be  set  up.  At  a  more  advanced  period  of  hfe  I  have  known  it  a 
cause  of  impotence,  or  rather  interfering  wrth  conception  m  the  ^vife,  by  the 
semen  after  emission  being  retained  under  the  tight  and  narrow  P^^puce  imtil 
erection  had  completely  subsided.  Congenital  phnnosis  especiaUy  becomes  a 
so^ce  of  inconvenience  in  after-life  if  any  gonorrhoeal  or  venereal  disease  be 
contracted,  as  it  renders  the  exposiire  of  the  diseased  part  difficult  or  impos- 
sible and  interferes  with  the  necessary  treatment. 

Acquired  Phimosis  usuaUy  results  from  repeated  attacks  of  mflammation,  or 
of  specific  disease  in  the  part,  giving  rise  to  solid  oedema,  or  to  false  hypertrophy 

of  the  prepuce.  .  . 

In  old  men  phimosis  will  sometimes  occur  as  a  consequence  of  the  irri- 
tation set  up  by  cracks,  fissures,  or  superficial  ulcerations  forming  round 
the  preputial  orifice,  which  becomes  thickened  and  narrow,  with  oedema  ot 
the  subcutaneous  areolar  tissue,  so  as  to  prevent  the  glans  from  being 

''""Trmtot-Phimosis,  when  not  congenital,  must  be  treated  in  accordance 
with  its  cause  :  thus,  if  it  have  resulted  from  inflammation,  that  must  be  sub- 
dued •  if  from  venereal  disease,  that  must  be  remedied,  when  perhaps  the  con- 
tracti^n  and  elongation  will  graduaUy  subside.  If,  l^o^ever  the  plnmosis  be 
congenital,  or  if,  though  acquired,  it  be  permanent,  it  should  be  subjected  to 
operation ;  and,  indeed,  I  think  that  all  cases  of  congenital  phimosis  in  children 
should  be  operated  upon,  with  the  view  of  preserving  the  health  and  cleanhness 

of  the  parts  in  after  life. 

In  the  acquired  phimosis  of  old  men,  consequent  upon  contraction  foUowmg 
cracks  of  the  preputial  margin,  I  have  foxmd  that  dilatation  may  safely  a^^^ 
sneedilv  be  effected  by  the  introduction  of  a  two-bladed  ui-ethi-al  dilator  (Fig. 
573),  which,  being  graduaUy  screwed  open,  causes  the  indui-ated  cu-cle 

^''Vvlrations  for  Phimosis  may  be  conducted  on  two  plans;  the  elongated 
and  contracted  prepuce  may  be  slit  up,  or  circumcision  may  be  per- 

^TiSno  of  the  Prepuce,  v^hethev  upon  its  upper  or  _  under  surface,  i^  I 
think  an  obiectionable  procedure,  leaving  the  prepuce  of  its  abnormal  length, 
and  more  or  less  fissured  and  knobbed.  In  all  cases  I  prefer  circumcision  as 
the  simplest  and  speediest  operation,  and  as  leaving  the  most  satisfactory 

""^'c^'cumcidonfor  Congenital  Phimosis  in  Infants  and  Young  Children  is  most 
easUy  and  safely  performed  according  to  the  Hebrew  rite  which  I  have  several 
times  had  an  opportunity  of  witnessing,  and  which  is  done  as  follows.  The 
child  beina  held  on  the  lap  of  an  assistant,  the  operator  draws  the  foreskin 
sUghtly  forwards,  and  then  grasps  it  just  in  front  of  the  glans  by  drawing  it 
through  a  slit  in  a  sHver  guard.    This  is  not  held  perpendicularly  downwards 
but  is  incUned  from  above  slightly  forwards  and  downwards,  so  as  to  avoid 
cutting  the  fi-^BUum  as  much  as  possible,  and  to  slice  off  the  prepuce  m  an 
oblique  or  quilled  manner.  This  is  done  by  one  stroke  of  a  broad  round-ended 
knife   The  mucous  membrane  is  then  torn  open  between  the  finger  and  thumb 
along  the  dorsum  of  the  penis,  and  is  turned  back  so  as  to  be  brought  into  con- 
the  cut  edge  of'the  skin.    A  strip  of  diy  Hnt  is  then  t.ast.1  -^^^ 
the  organ  in  the  sulcus  behind  the  glans,  so  as  to  keep  back  tbe  mucous  mem 
brane,  and  also  to  restrain  haemorrhage  by  its  pressure.    Umon  is  P"iec  _ 
few  days.    This  operation,  which  is  practised  on  the  eighth  day  after  birtn, 
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Fig.  .591. — Instrument 
for  holding  the  Pre- 
puce in  Circumcision. 


very  rarely  attended  by  any  ill  consequences.    I  have,  however,  seen  it  in  one 
case  followed  by  fatal  erysipelas,  and  have  heard  of  another 
instance  in  which  death  occurred  from  hajmorrhage. 

Circumcision  in  the  Adult  for  Disease  of  the  Prepuce  may 
most  conveniently  be  performed  in  the  following  way. 
The  Surgeon,  having  tied  a  tape  tightly  round  the  root  of 
the  penis  to  restrain  hemorrhage  during  the  operation, 
draws  the  elongated  prepuce  slightly  forwards,  imtil  that 
portion  of  it  which  corresponds  to  the  back  of  the  glans  is 
brought  just  in  front  of  that  structure.  He  then  seizes  the 
projecting  prepuce  immediately  in  front  of  the  glans  with 
a  pair  of  nari-ow-bladed  polypus-forceps,  which  he  gives  to 
an  assistant,  who  must  hold  them  tightly,  or  he  grasps  it  and  protects  the  glans 
by  means  of  a  plate  (Fig.  591),  which  I  have  had  constructed  for  this  purpose. 
With  one  sweep  of  the  bistoury  he  cuts  off  all  that  portion  of  the  integument 
which  projects  beyond  the  forceps,  which  are  then  taken  away  (Fig.  592).  It 
will  now  be  found  that  he  has  only  removed  a  circle  of  skin,  but  that  the 
mucous  membrane  lining  it  still  tightly  embraces  the  glans ;  this  he  slits  up,  by 
introducing  the  point  of  a  pair  of  scissors  at  the  preputial  orifice  ;  and  then, 
trimming  off  the  angles  of  the  flaps  of  mucous  membrane  and  snipping  across 
the  freenum,  he  turns  back  the  mucous  membrane,  and  attaches  it  to  the  edge 
of  the  cutaneous  incision  by  five  points  of  metallic  suture,  two  on  each  side  and 
one  at  the  frsemim.  Before  introducing  these,  he  will  generally  find  it  necessary 
to  ligature  a  small  artery  on  each  side  of  the  penis,  and  one  or  two  in  the 
.  fnenum.  Union  readily  takes  place  by  simple  dressing  ;  and  a  very  narrow 
Hue  of  cicatrix  is  left,  by  which  the  patient  is  by  no  means  inconvenienced. 
In  some  cases  I  have  found 
adhesions  between  the  pre- 
puce and  the  glans ;  these 
require  to  be  dissected 
through,  but  no  iucon- 
venience  results  from  this 
slight  addition  to  the  ope- 
ration. 

If  sloughing  of  the  pre- 
puce have  occurred,  allow- 
ing the  glans  to  protrude, 
as  in  Fig.  593,  circumcision 
must  be  practised. 

Paraphimosis. — In  pa- 
raphimosis the  prepuce  has 
been  forcibly  drawn  back 
behind  the  glans,  which 
becomes  strangled  by  the 
pressure  exercised  by  the 
preputial   orifice,   so  that  Fig.  fl92.-Circumcision  in  the  Adult, 

the  parts  camiot  be  replaced  in  proper  relation  to  one  another.  This 
accident  principally  occurs  in  boys,  or  in  individuals  who  have  naturally 
a  tight  prepuce,  and  who,  on  uncovering  the  glans,  find  it  difficult  to 
cret  this  part  of  the  organ  back.  This  difficulty  is  speedily  and  greatly 
increased  by  the  swelling  from  congestion  that  is  set  up  in  the  constricted 
glans. 

Treatment. — This  is  sufficiently  simple.    The  Surgeon  should  first  try  to 
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Fig.  593.— Sloughing  of  the 
Prepuce,  and  Protrusion  of 
the  Glans. 


reduce  the  swollen  organ.    He  may  ol'ten  succeed  in  doing  this  by  seizing  the 

body  of  the  penis  between  the  index  and  middle 
fingers  of  each  hand,  and  then  endeavouiing  to  draw 
the  prepuce  forwards,  at  th.e  same  time  that  he  com- 
presses the  glans  between  the  two  thumbs  and  pushes 
it  back  (Fig.  594).  Should  reduction  not  be  effected 
in  this  way,  th.e  constricted  and  strangulating  pre- 
putial orifice  must  be  divided.  In  doing  this,  the 
Surgeon  will  observe  that  the  glans  is  separated 
from  the  body  of  the  penis  by  a  deep  and  narrow 
sulcus,  which  is  especially  evident  on  the  upper  part 
of  the  organ.  This  sulcus,  which  is  overlapped  on 
one  side  by  the  glans  and  on  the  other  by  a  fold  of 
integiunent,  corresponds  to  the  inner  margin  of  the 
preputial  orifice  ;  and  it  is  by  the  division  of  this, 
in  which  the  stricture  is  situated,  tliat  immediate 
relief  will  be  given.  This  operation  may  readily  be 
done  by  drawing  the  glans  forwards,  then  passing  the  point  of  a  narrow- 
bladed  scalpel  into  the  sulcus  on  the  dorsum  of  the  penis,  and  making  a 
perpendicular  incision  about  one-thii-d  of  an  inch  in  length  through  the  integu- 
ments at  the  bottom  of  the  groove  directly  across  it  (Fig.  595).  Inconsequence 
of  the  great  stretching  of  the  parts,  the  incision  wiU  immediately  gape  widely  ; 
so  that,  instead  of  being  longitudinal,  it  will  appear  to  be  transverse  ;  and  then 
reduction  of  the  glans  may  readily  be  effected. 

Balanitis. — Inflammation  of  the  prepuce  commonly  occurs  as  the  result  of 
local  irritation,  not  unfrequently  set  up  by  a  gonorrhoea.  When  confined  to 
the  prepuce,  and  constituting  balanitis,  that  structm-e  is  much  swoUen,  infil- 
trated, and  reddened,  and,  while  the  in- 
flammation lasts,  continixes  in  a  state  of 
phimosis.  When  the  mucous  membrane 
of  the  glans  is  affected  as  well,  constituting 
Posthitis,  there  is  a  good  deal  of  irritation 
and  smarting,  together  with  muco-purulent 
discharge. 

Treatment. — The  disease  requires  to  be 
treated  on  ordinary  antiphlogistic  prin- 
ciples. The  continued  application  of  lead 
lotion,  with  the  internal  administration  of 
salines,  will  generally  remove  it ;  but  in 
many  instances  the  most  effectual  plan  will 
be  found  to  consist  in  rapidly  sweeping 
the  inflamed  sm-faces  with  a  stick  of  nitrate 
of  silver  passed  down  between  them  on 
one  side  of  the  freenum,  and  carried  round  to  the  opposite  side. 

Herpes  op  the  Glans  and  Prepuce  is  characterised  by  the  for- 
mation of  smaU  vesicles  or  excoriated  points  upon  the  mucous  membrane 
attended  by  much  smarting  and   itchmg,  and  chiefly 
of  a  gouty  habit  of  body,  with  an  irrita 

membrane. 

Treatment.— This  slight  affection  is  often  very  rebellious  to  treatment, 
many  instances  local  means  alone  will  not  suffice  ;  for,  though  rebel  may  be 
obtained  by  powdering  the  part  with  the  oxide  of  zinc,  or  by  using  ^Hgfit^y 
astringent  and  cooHng  lotions,  yet  no  permanent  benefit  wall  be  derivea 


Fig.  594. — Beductiou  of  Paraphimosis. 
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unless  constitutional  in-itation  be  removed  by  treatment  of  a  cooling  or 
alterative  character,  modified  according  to  the  circumstances  of  the  case. 

Hypertrophy  of  the  Prepuce  not  unfrequently  occurs  as  the  result  of 
chronic  irritation  or  disease  ;  it  is  usually  of  limited 
extent,  and  requires  no  special  interference  on  the 
part  of  the  Siu'geon  ;  but  in  some  instances  it  may 
become  so  extensive  as  to  require  operative  inter- 
ference. The  disease  then  usually  consists  of  a  solid 
oedema  of  the  areolar  tissue  of  the  prepuce  and  of 
the  subintegumental  structures  of  the  body  of  the 
penis,  the  organ  being  very  greatly  enlarged  and 
becoming  club-shaped.  In  these  cases  circumcision 
of  the  h3T)ertrophied  prepuce,  with  the  excision  of  a  Fig.  595.-incision  in  Operation 
V-shaped  piece  from  the  dorsum  of  the  penis,  will  Paraphimosia. 
usually  be  found  to  leave  a  good  and  satisfactory  result.  But  a  greater 
magnitude  than  this  may  be  attained.  Thus  Vidal  has  related  and  figured 
a  case  that  had  attained  such  an  enormous  size,  that  the  organ  reached  to 
below  the  knees,  and  was  as  large  as  a  thigh.  This  monstrous  growth  was 
successfully  excised. 

Warts  on  the  penis  have  already  been  described.  They  may  attain  a  very 
large  size,  as  in  Fig.  596,  and  are  best  treated  by  being  snipped  off  with  curved 
scissors. 

Cancer  of  the  Penis  is  of  two  distinct  kinds,  occurring  as  Scirrhus  or  as 
Epithelioma.  When  cancer  assumes  the  Scirrhous  form,  it  usually  springs 
from  the  sulcus  behind  the  glans,  and  may  thence  invade  the  neighbouring 
portion  of  the  organ.  It  may  assume  the  primary  form  either  of  a  tubercle 
or  of  infiltrated  cancer  of  the  glans.  It  has  been  supposed,  and  with  some 
show  of  reason,  that  congenital  phimosis  pre- 
disposes to  the  affection ;  probably  by  confining 
the  secretions,  and  thus  keeping  up  irritation  of 
the  part.  Hey  found  that,  of  12  patients  with 
this  disease  who  came  under  his  observation,  9  had 
congenital  phimosis ;  and  Travers  states  that 
Jews,  who  are  circumcised,  are  seldom  subject  to 
this  affection.  But  as  they  are  a  limited  com- 
munity in  this  country,  and  as  the  disease  is 
rare,  we  cannot  draw  any  conclusive  inference 
from  this  observation.  It  is,  I  think,  very  pro- 
bable that  the  epithelial  form  of  the  disease  may 
from  the  local  irritation  resulting  from 
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Fig.  596. -Warts  on  tlio  Penis. 


congenital  phimosis.    The  scirrhous  form  of  the 
affection,  however,  can  occur  in  individuals  who 
have  not  suffered  from  phimosis  ;  of  this  we  have  had  several  instances  at 
the  University  College  Hospital. 

Epithelioma,  commencing  as  a  tubercle  in  the  prepuce,  may,  after  a  time 
give  rise  to  a  large  irregular  and  sprouting  mass,  having  a  granular  fungous 
appearance,  bleeding  with  much  fetid  discharge,  growing  rapidly,  enveloping 
and  at  last  implicating  the  glans  (Fig.  597).  In  other  cases  it  commences  as 
a  hard  scirrhous  mass  of  a  pale  reddish-white  colour,  situated  on  the  glans  or 
between  the  prepuce  and  the  glans.  This  increases  in  size,  at  last  cracks,  and 
allows  a  serous  fetid  discharge  to  exude.  Ulceration  then  rapidly  takes  place 
Sometimes  the  disease  appears  to  be  very  distinctly  localised ;  but  after'  its 
removal  it  will  always  present  the  character  of  infiltrated  cancer.    It  ig  I 
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believe,  always  primarily  situated  at  the  anterior  extrenuty  of  the  penis,  not 
occurring  in  the  hody  of  the  organ  except  as  a  secondary  deposit. 

i^maW-Epithelioma  of  the  perns  requires  to  he  diagnosed  from  MjfOtcZ 
warts.  This  may  usually  be  done  readily  enough,  by 
comparing  the  indurated  state  of  the  malignant  with 
the  soft  and  lax  condition  of  tlie  non-malignant 
affection.  From  chancroxis  induration  of  the  glans, 
the  history  of  the  case  and  the  way  in  which  it  is 
influenced  hy  treatment  will  enable  the  Surgeon  to 
effect  the  diagnosis  of  scii-rhus.  In  indurated  plastic 
effusions  into  the  corpus  spongiosum,  no  pain  is 
experienced,  and  the  disease  remains  in  a  stationary 
condition. 

Treatment— The  treatment  of  cancer  of  the  penis 
will  vary  according  to  the  nature  and  extent  of  the 
_  malignant  affection. 

Fig.  597.— EpitheUoma  of         In  the  Epithelial  form  of  the  disease  the  Surgeon 
the  Penis.  ^^^^  ^  -^^        ^-^^  ^^gg  ^^^ij^  whiht  the  morbid 

growth  is  small  and  limited  to  the  prepuce,  content  himself  -ndth  dissecting 
off  the  affected  patch.  Should  the  epithelioma,  however,  have  attained  a  large 
size  (Fig.  597),  and  more  particularly  if  it  have  impHcated  the  glans,  then 
amputation  of  the  organ  is  indicated.  _ 

The  treatment  of  Scirrhus  of  the  penis  must  be  conducted  on  the  prmcipies 
that  guide  us  in  the  management  of  malignant  affections  wherever  situated  ; 
viz  to  remove  the  diseased  organ  at  as  early  a  stage  as  possible,  whilst  the 
affection  is  locaUsed,  before  the  glands  are  impHcated  and  the  constitution 
poisoned    In  the  penis,  this  may  readily  be  done  by  an  operation  that  is 
simple  in  its  execution  and  devoid  of  danger.    In  many  cases,  more  especiaUy 
of  scirrhus  a  return  may  take  place,  and  that  speedHy  either  in  the  part  itself 
or  in  the  neighbouring  lymphatic  glands  ;  yet,  even  if  this  occm-,  it  is  clearly 
the  duty  of  the  Surgeon  to  rid  the  patient  of  a  loathsome  disease,  and  to  put 
him  in  a  state  of  comparative  comfort  for  some  months  ;  the  more  so,  as  there 
can  be  no  doubt  that,  in  some  instances,  the  disease  may  be  entirely  extu'pated 
from  the  system,  evincing  no  tendency  to  return.    Indeed,  I  believe  that 
amputation  of  the  penis  for  cancer  is  more  successful  m  its  results  than  the 
extirpation  of  malignant  growths  from  most  other  situations.     In  the  epi- 
thebal  form  of  the  disease  it  is  especially  a  useful  operation.    In  some  of 
Hev's  cases  which  continued  under  Ms  observation,  there  was  no  recurrence 
of  the  disease  for  several  years.     I  have  seen  several  patients  who,  after  a 
lapse  of  six  or  eight  years,  continue  free  fi-om  a  recui-rence  of  the  disease  ; 
S  i  have  also  seen  a  gentleman  who  had  his  penis  amputated  for  cancer 
Lre  than  twenty  years  ago,  and  in  whom  no  retui-n  has  taken  pl^ce.  The 
Lt  is  that  we  see  and  hear  of  those  cases  in  which  a  recurrence  takes  place  , 
S^t  those  I3atients  who  remain  fi-ee  fi-om  a  return  of  the  affection  do  not  divulge 
S^ix  f-^  it  iB  exceedingly  rare  in  hospital  practice  to  find  a  patient 

come  back  with  recurrent  cancer  in  the  stump  of  the  penis,  which  he  would 
cer^dnly  do  if  relapse  took  place.  In  those  cases  m  winch  the  operation  is 
not  successful,  it  has  usually  been  delayed  too  long,  the  disease  having  ah-ead> 
S^pSe^^^^^^^^^  ipnpkatic  glands  in  the  groin,  and  thus  contannnated  the 

^ may  be  practised  either  with  .le  ^^^^^ 
ecraseur.    Whichever  instrument  is  used,  the  operation  should  ^^^^^^ 
formed  towards  the  root  of  the  organ,  so  as  to  be  weU  clear  of  the  disease  .  at 
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the  same  time,  care  must  be  taken  not  to  remove  the  organ  too  near  the 
pnbes,  lest  the  stimip  retract  under  that  hone.    The  operation  with  the  knife 
may  readily  be  done  by  the  Surgeon  putting  tlie  penis  upon  the  stretch, 
drawing  the  integimient  well  forward,  and  then  severing  the  organ  at  one 
stroke  of  the  bistoury.    As  the  corpora  cavernosa  retract  more  than  the  integu- 
ment, it  is  well  not  to  leave  too  much  skin  ;  lest  the  flap,  falling  over  the 
face  of  the  stimip,  make  the  search  for  any  bleeding  vessels  somewhat  difficult, 
and  afterwards  pucker  inconveniently.    The  haemorrhage  during  the  oj)eration 
may  be  effectually  restrained  by  t3riag  a  narrow  tape  tightly  round  the  root  of 
the  penis.    There  are  usually  five  arteries  requiring  ligature  :  the  dorsales 
perns,  one  in  each  corpus  cavemosum,  and  one  in  the  septum.    In  securing 
these,  trouble  is  not  unfrequently  experienced  ia  consequence  of  the  retraction 
of  the  stimip  that  is  left.    The  liability  to  this,  however,  is  lessened  by  tying 
a  tape  round  the  root  of  the  organ  before  the  operation  is  commenced,  or  by 
directing  the  assistant  to  hold  it  firmly  between  the  fingers,  and  thus  to 
prevent  the  retraction  of  the  stump,  which  may  otherwise  draw  back  and  be 
buried  under  the  pubic  arch,  almost  in  the  perinBeum.    Should  it  do  so,  and 
oozing  continue,  a  female  catheter  must  be  passed  into  the  uretlira,  and  a  firm 
compress  applied  with  a  J-bandage.     During  and  after  cicatrisation,  the 
urethral  orifice  has  a  tendency  to  contract.    The  liability  of  this  may,  how- 
ever, be  lessened  by  dravdng  forwards  the  mucous  membrane,  making  four 
cuts  in  it  -with  a  pair  of  scissors,  and  tlien  stitching  it  to  the  edge  of  the  cut 
skin.    If  the  amputation  be  performed  high  up,  this  may  be  somewhat 
difficult ;  and  then  it  may  be  safer  to  introduce  an  elastic  catheter  before  the 
operation,  to  perform  the  amputation  upon  and  through  this,  and  to  leave  it  in 
during  cicatrisation.    When  the  ecraseur  is  used,  the  skin  sho^ild  sunilarly  be 
drawn  forwards,  and  the  instrument  worked  slowly,  so  as  to  divide  the  organ 
without  inducing  haemorrhage. 

After  amputation  of  the  penis,  the  urine  wUl  not  be  projected  forwards,  but 
always  passes  directly  downwards  between  the  legs.  Any  inconvenience  in 
this  respect  may  best  be  avoided  by  following  Ambrose  Park's  advice  of  adaptmg 
a  funnel,  which  may  be  made  of  metal  or  ivory,  to  the  pubes  over  the  stump, 
and  thus  carrying  the  urine  clear  of  the  person. 

Other  tumours  besides  cancers  are  occasionally  met  with  in  the  penis.  I 
have  seen  Etic^sted  Tumours  and  Ncevus  situated  under  the  prepuce  (p.  656, 
vol.  l),  and  Fihro-'plastic  Tumour  of  this  stmctirre  may  also  occur.  Such  morbid 
growths  readily  admit  of  removal  without  injury  to  the  rest  of  the  organ, 

DISEASES  OF  THE  SCROTUM. 

Inflammatory  GEdema  of  the  scrotimi  is  an  erysipelatous  inflammation  of 
this  region,  and  derives  its  chief  pecuHarity  from  the  circumstance  of  its  giving 
rise  to  great  eflFusion  into  and  sweUing  of  the  areolar  tissue  of  this  part  of  the 
penis,  with  a  tendency  to  the  rapid  formation  of  slough  in  it,  by  which  the 
integument  may  Hkewise  become  aff"ected  to  such  an  extent  that  the  testes  and 
cords  speedily  become  denuded.  This  disease  usually  originates  from  some  local 
source  of  irritation,  as  fissures,  cracks,  or  urinary  extravasation  (p.  505,  vol.  i.). 
There  is  a  peculiar  and  specific  form  of  "  inflammatory  oedema  "  of  the'scrotuin 
and  penis,  which  is  apt  to  occur  as  a  sequence  of  small-pox  and  scarlet  fever 
In  tliis  form  of  the  disease  rapid  and  extensive  infiltration  of  the  parts  occurs' 
with  a  tendency  to  speedy  gangi-enous  disorganisation  of  the  areolar  tissue  and 
skin  covering,  the  organs  of  generation. 

Treatment.— This  consists  in  elevating  the  scrotum,  fomenting  it  well  and 
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making  early  and  free  incisions  into  it,  particularly  at  the  posterior  and 
dependent  parts  of  the  scrotum  and  penis,  with  the  view  of  relieving  the 
tension  to  which  the  tissue  is  subjected  by  the  eflusion  into  its  cells,  and  thus 
preventing  the  liability  to  slough.  Should  this  occur,  the  case  must  be  treated 
on  ordinary  principles,  when  cicatrisation  will  speedily  ensue,  however  ex- 
tensive the  denudation  of  parts  may  be.  The  constitutional  management  must 
always  be  conducted  in  accordance  with  those  principles  laid  down  in  the  first 

division  of  this  work,  and  with 
special  attention  to  the  main- 
tenance of  the  patient's  strength. 

Hypertrophy  of  the  scrotum 
seldom  occurs  in  this  country, 
though  Liston  once  had  occasion 
to  remove  such  a  mass,  weighing 
44  lbs. ;  but  in  some  tropical  re- 
gions, particularly  India  and  China, 
it  is  of  frequent  occurrence,  and 
may  go  on  until  it  attain  an 
enormous  bulk,  forming  a  tumour 
nearly  as  large  as  the  trunk,  and 
perhaps  weighing  60  or  70  lbs. 
These  enormous  growths  are  of 
simple  character,  and  constitute 
the  disease  termed  Elephantiasis 
Fig.  598. -Elephantiasis  of  the  Scrotum.  Scrotum.    Fig.  598  represents 

a  tumour  of  this  kind,  weighing  40  lbs.,  which  was  successfully  removed  by 
Rogers  of  the  Mauritius.  It  is  taken  from  a  jDhotograph  of  the  case,  kindly 
sent  to  me  by  that  gentleman. 

Treatment. — Tumours  of  this  kind  necessarily  require  extirpation.  In  per- 
forming such  operations  there  are  two  points  that  demand  special  attention  : 
the  first  is  to  preserve  the  penis  and  testes  if  possible,  which  will  usually  be 
found  buried  towards  the  upper  part  of  the  mass,  and  may  be  saved  it 
the  tumour  be  of  small  size  ;  and  the  second  is,  to  endeavour  to  prevent  the 
haemorrhage  from  being  too  profuse.  With  this  view,  the  operation  ought  not 
only  to  be  performed  as  rapidly  as  possible,  but  the  suggestion  made  by 
O'FerraU  of  elevating  the  tumour  above  the  level  of  the  body,  for  some  time  • 
before  its  removal,  so  as  to  empty  it  of  its  blood,  may  be  advantageously 
adopted.  If  the  growth  be  very  large,  it  wiU  be  better  not  to  make  any 
attempt  at  saving  the  testes  or  penis,  which  could  only  be  dissected  out  by 
a  long  and  tedious  operation,  in  the  course  of  which  there  would  be  danger  of 
the  patient  dying  of  hsemorrhage. 

Cancerous  or  Cancroid  Disease  occasionally  affects  the  scrotum  ;  and,  as 
it  principally  occurs  in  chimney-sweepers,  it  has  been  appropriately  enough 
termed  Chimney-sweeper's  Gancm:  Tliis  affection  appears  to  arise  from  the 
irritation  of  the  soot  lodging  in  the  folds  of  the  scrotum.  It  commonly  com- 
mences as  a  tubercle  or  wart,  which  after  a  time  cracks  or  ulcerates,  presenting 
the  ordinary  characters  of  a  cancerous  iilceration.  It  rapidly  spreads,  in- 
volving at  last  the  greater  part  of  the  scrotum,  and  perhaps  invading  the 
testis.  After  a  time,  the  inguinal  and  pelvic  glands  vnR  be  aftected  ;  and 
the  patient,  if  deprived  of  his  covering  of  soot,  will  be  found  to  be  cachectic- 
looking. 

The  Treatment  consists  in  excising  widely  the  diseased  portion  of  the 
scrotum,  provided  the  inguinal  glands  be  not  involved,  or  the  patient's  con- 
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stitiition  poisoned.  The  disease  has  a  great  tendency  to  return,  and  it  is 
seldom  that  the  patient  long  escapes  with  life  when  once  he  has  been 
affected  by  it. 


CHAPTER  LXXIL 
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MALPOSITION  OF  THE  TESTIS. 

The  testes  are,  in  the  foetus,  contained  Mdthin  the  abdomen,  and  in  the  normal 
condition  descend  into  the  scrotum  a  short  time  before  birth.  From  some 
arrest  of  development  this  descent  may  be  retarded  on  one  or  both  sides  ; 
and  in  other  instances  it  never  takes  place.  An  undescended  testis  may 
continue  to  lie  within  the  cavity  of  the  abdomen  ;  or  it  may  find  its  way 
into  the  internal  ring  ;  or  may  become  engaged  in  the  inguinal  canal,  Iving 
above  the  external  abdominal  ring.  In  these  several  situations  it  may  remain 
quiescent ;  but  it  may  become  the  seat  of  inflammation  or  of  structural  dege- 
neration, simple  or  malignant.  It  may  also,  when  undescended,  as  has  been 
stated  at  p.  472,  vol.  ii.,  become  complicated  with  a  hernia,  and  may  present  many 
diagnostic  difficulties.  Inflammation  of  the  testis  retained  in  the  canal  will 
be  considered  at  p.  678.  When  an  undescended  testis  becomes  the  seat  of 
structural  degeneration,  it  may  require  removal  from  the  canal.  The  testis 
may  be  met  with  in  other  abnormal  situations  ;  thus  some  time  ago  I  saw  a 
case  in  which  one  of  these  organs  was  situated  in  the  perinseum,  close  by  the 
anus,  having  apparently  missed  the  scrotum  ;  and  cases  have  occurred  in 
which  they  have  been  met  with  in  the  interior  of  the  pelvis.  The  organ  may 
sometimes  be  turned  hindside  forwards,  being  retroverted,  so  that  the  epididymis 
is  placed  in  front.  In  a  case  of  this  kind  which  I  had  an  opportunity  of  examin- 
ing after  death  a  few  years  ago,  the  epididymis  and  vas  deferens  were  con- 
siderably larger  than  natural.  If  a  hydrocele  form  iu  such  a  case,  it  wiR  be 
seated  behind  the  testis. 

There  is  a  very  important  question  connected  with  malposition  of  the 
testis,  viz.  :  Is  the  organ  when  undescended  prolific  1  There  is  reason  to 
believe  that  it  is  not.  Such  testes  are  smaU,  hard,  and  granular  in  structure ; 
and,  when  they  are  examined  under  the  microscope,  spermatozoa  are  not 
found  in  them.  When  only  one  testis  is  undescended,  the  other  one,  being 
in  its  proper  position,  carries  on  the  functions  of  the  two  organs  ;  but  when 
both  testis  are  retained  in  the  canal  or  in  the  abdomen,  being  undescended 
the  individual  who  is  the  subject  of  such  malposition  will  most  probably 
be  sterile.  He  may  have  the  usual  erotic  feelings,  full  power  of  erection, 
and  of  emission  of  a  spermatic  fluid  ;  but  the  secretion  will  have  no  fecun- 
dating power. 

NEURALGIA  OF  THE  TESTIS. 
^  A  painful  or  irritable  condition  of  the  testicle  may  occm-  without  any  actual 
disease  of  the  organ  ;  the  pain  being  either  seated  in  the  epididymis,  which  is 
the  part  naturally  the  most  tender,  in  the  body  of  the  testis,  or  stretching  along 
the  cord  to  the  loins  and  groins.  It  is  usually  paroxysmal,  and  is  accompanied 
by  great  tenderness,  and  commonly  by  some  fulness  of  the  organ,  which  feels 
soft  and  flaccid  ;  but  it  is  difficult  to  make  a  proper  examination,  on  accoimt 
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of  the  agony  that  is  induced  by  touching  the  part.  This  disease  chiefly  occurs 
in  young  men  of  a  nervous  and  excitable  temperament,  and  is  frequently 
associated  with  great  mental  disquietude  and  despondency,  often  amountmg  to 

a  suicidal  tendency. 

The  Causes  are  obscure  ;  in  many  cases  the  disease  appears  to  be  connected 
with  a  neuralgic  temperament,  but  in  others  it  is  associated  with  some  dyspeptic 
disorder,  or  m°ay  be  dependent  upon  local  ii-ritation  ;  thus  external  piles,  or  the 
pressure  of  a  varicocele,  wiU  often  give  rise  to  it. 

The  disease  is  usually  of  a  very  chronic  character.    In  some  instances,  how- 
ever, it  ceases  spontaneously,  after  having  lasted  for  weeks  or  months. 

Treatment— When  the  neuralgia  is  dependent  upon  constitutional  causes, 
the  treatment  is  extremely  unsatisfactory.  The  administration  of  tonics,  such 
as  iron,  zinc,  or  quinine,  the  local  application  of  sedatives,  as  of  atropine 
ointment,  or  the  tincture  of  aconite,  may  be  of  service.  In  other  cases,  cold 
bathing  or  doucliing  wiU  be  beneficial  ;  and,  in  all,  keeping  the  part  supported 
with  a  suspensory  bandage  will  be  advantageous.  In  the  event  of  there  being 
any  local  irritation,  that  should  be  removed  ;  thus  I  have  known  the  disease 
to  cease  after  the  excision  of  external  piles  ;  and  when  it  is  connected  with 
varicocele,  proper  measures  must  be  adopted  for  the  relief  of  that  affection. 

In  extreme  cases,  Sir  A.  Cooper  recommends  castration  ;  but  such  a  pro- 
ceeding is  altogether  luijustifiable  in  a  disease  that  is  either  constitutional,  or 
dependent  on  local  causes  which  are  readily  removable. 

INFLAMMATION  OF  THE  TESTIS. 

Inflammation  of  the  Testicle,  considering  the  organ  as  a  whole,  may  be  of  two 
distinct  kinds,  varying  as  to  seat  and  as  to  cause.  Thus  it  may  be  seated  m 
the  body  of  the  organ,  constituting  Orchitis;  or  the  epididymis  may  alone  be 
affected,  constituting  Epididymitis.  As  to  cause,  it  may  be  rheumatic,  traumatic, 

or  gonorrhoeal.  _ 

Acute  Inflammation.— The  Seat  of  the  inflammation,  at  the  commence- 
ment of  the  disease,  depends  greatly  upon  the  cause,  which  may  be  in  the 
urinary  passages  or  elsewhere.  Irritation  in  any  part  of  the  urethra,  occa- 
sioned by  the  passage  of  instruments,  by  the  lodgment  of  calculi,  or  by 
gonorrhoeal  inflammation,  usually  causes  the  epididymis  to  be  primarily 
affected  and  the  body  of  the  organ  to  be  inflamed  in  a  secondary  manner. 
When  on  the  otber  hand,  the  inflammation  comes  on  from  mjuries,  blows, 
strains'  or  other  causes  acting  generally,  the  body  of  the  testis  is  usuaUy 
first  affected  To  aU  this,  liowever,  exceptions  wiU  often  occur  ;  and  orchitis 
may  supervene  as  tbe  result  of  gonorrhoea,  or  epididymitis  from  a  blow.  The 
orchitis  in  suck  cases  is  in  aU  probabiUty  a  kind  of  constitutional  aflection, 
intimately  associated  with  inflammation  of  other  fibrous  tissues,  especially 
with  gonorrhoeal  rheumatism  ;  the  inflammation  of  the  epididymis,  arising 
from  gonorrhoea  or  other  ii-ritation  of  the  urinary  passages,  appearing  to  result 
from  direct  extension  of  morbid  action  along  the  vas  deferens. 

SYMPTOMS.-These  necessarily  vary  to  a  certain  extent,  not  only  acco^mg 
as  the  disease  is  of  an  acute  or  of  a  chronic  character,  but  as  it  primarily  aftects 
the  body  of  the  testis  or  the  epididymis.  When  it  conmiences  m  the  latter 
structu;e,  it  is  the  inferior  globus  that  is  commonly  first  aftected,  which  becomes 
swollen,  hard,  and  tender.  The  disease  may  be  confined  throughout  to  this 
part ;  but  most  frequently  it  invades  the  whole  of  the  organ,  wluch  becomes 
uniformly  enlarged  and  somewhat  ovoid  ;  it  is  frequently  accompanied  by  a 
good  deal  of  effusion  into  the  tunica  vaginalis,  then  constitutmg  t\re  Acute 
Hydrocele  of  Velpeau.    As  the  inflammation  subsides,  the  different  characters 
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presented  by  the  enlargement  of  the  two  constitvients  of  the  organ  again  become 
apparent.  The  swelling  is  therefore  due  partly  to  general  enlargement  of  the 
organ,  but  in  some  cases  to  inflammatory  effusion  into  the  tunica  vaginalis  ; 
and  this  may  either  be  of  a  purely  serous,  or  partly  of  a  plastic  character. 

The  pain  is  always  very  severe,  with  much  tenderness  and  a  sensation  of 
weight,  and  commonly  extends  up  the  cord  into  the  groin  and  loin.  It  is 
generally  greatest  when  the  body  of  the  testis  is  affected,  owing  probably  to 
the  enveloping  fibrous  tunic  preventing  the  expansion  of  the  organ.  Hence 
it  is  often  spasmodic  and  paroxysmal,  extending  up  the  course  of  the  cord. 
There  ai-e  usually  considerable  swelling  and  redness  of  the  scrotum,  with 
turgescence  of  the  scrotal  veins,  and  a  congested  sta,te  of  the  cord,  -with  sharp 
p}"rexia,  nausea,  and  perhaps  occasional  vomiting. 

As  the  disease  subsides,  the  body  of  the  testis  first  resumes  its  normal 
character  and  shape,  the  epididymis  often  continuing  hardened  and  enlarged 
for  a  considerable  period.  In  fact,  the  induration  that  forms  in  the  epidi- 
dymis may  become  somewhat  permanent,  owing  to  the  effusion  of  plastic 
matter  into  it,  leaving  a  hardened  mass,  and  implicating  the  whole  or  a 
portion  of  its  convolutions. 

Subacute  Orchitis  usually  comes  on  with  the  same  symptoms,  though  in 
a  less  maiked  form  than  in  the  acute  variety.  The  swelling,  however,  is  con- 
siderable, though  of  a  softer  kind.  When  the  disease  is  chronic,  the  testis  often 
becomes  permanently  enlarged  and  hardened,  assuming  an  oval  shape,  being 
smooth,  heavy,  and  uniformly  expanded,  with  a  sensation  of  weight,  dragging 
and  severe  pain,  and  a  good  deal  of  tenderness  on  pressure.  This  form  of 
orchitis  occasionally  occurs  in  old  people. 

Treatment. — The  treatment  of  Acutely  Inflamed  Testicle,  whether  local  or 
constitutional,  is  essentially  antiphlogistic.  Blood  should  be  abstracted  from 
the  part  by  puncturing  the  veins  of  the  scrotum — a  far  better  method  than 
applying  leeches,  the  bites  of  which  are  apt  to  become  irritated.  This  little 
operation  may  be  very  effectually  done  by  directing  the  patient  to  stand  up, 
and  to  foment  the  scrotum  for  a  few  minutes  with  a  hot  sponge,  so  as  to 
distend  the  veins  ;  these  may  then  be  punctured  at  various  points  with  a  fine 
lancet,  and  the  parts  well  fomented  afterwards,  so  as  to  encourage  the  flow  of 
blood.  In  this  way  six  or  eight  ounces  may  be  taken  in  the  course  of  a  few 
minutes  ;  when  enough  has  escaped,  the  further  flow  may  be  arrested  by 
laying  the  patient  down  and  elevating  the  part. 

The  patient  should  be  kept  in  bed  with  the  testis  raised  on  a  small  piUow 
between  the  thighs,  poppy  fomentations  being  diligently  applied.  If  there  be 
much  effusion  into  the  tunica  vaginalis,  constituting  acute  hydrocele,  relief  may 
be  afforded  by  pimcturing  this  sac  with  the  point  of  the  lancet. 

The  Constitutional  Treatment  during  the  acute  stage  consists  in  the  adminis- 
tration of  salines  and  antimony,  with  henbane  in  full  doses,  so  as  to  give  an 
aperient,  a  diaphoretic,  and  a  sedative  together  ;  when  this  begins  to  act,  great 
relief  is  usually  afforded. 

As  the  inflammation  subsides,  the  treatment  must  be  changed.  When  there 
is  merely  swelling  and  hardness  left,  with  but  little  pain  or  tenderness,  the 
testis  may  advantageously  be  strapped  with  adliesive  plaster,  so  as  to  give  good 
support  and  to  promote  absorption  of  plastic  matter.  Fricke  of  Hamburg  has 
strongly  recommended  strapping  in  the  acute  stage  ;  but  I  cannot  say  that 
I  liave  ever  seen  any  advantage  derived  from  it  at  tliis  period  of  the  disease 
though  I  have  many  times  seen  it  tried  ;  it  has  usually  appeared  to  me 
to  increase,  sometimes  very  considerably,  the  pain  in  the  part  and  the  general 
uneasiness. 
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In  Subacute  Orchitis  much  benefit  is  usually  derived  from  a  short  course  of 
Dover's  powder  and  calomel,  with  early  strapping  of  the  testis.  When  the 
organ  has  become  enlarged  and  indurated,  as  the  result  of  chronic  inflam- 
mation, it  may  be  advantageously  strapped,  either  with  simple  plaster,  or  with 
one  composed  of  equal  parts  of  the  emplastrum  ammoniaci  cum  hydrargyro 
and  soap-plaster ;  mercury  in  small  doses,  more  especially  the  bichloride,  being 
continued  for  some  length  of  time,  until  the  plastic  matter  is  absorbed  and  the 
hardness  disappears. 

In  Strapping  a  Testicle,  the  scrotum  should  be  shaved,  and  then  drawn 
tightly  upwards  on  the  afl'ected  side.  The  Surgeon  should  next  pass  a  long 
strip  of  plaster,  about  an  inch  broad,  above  the  enlarged  testicle  and  round 
the  corresponding  side  of  the  scrotum,  so  as  to  isolate  it,  as  it  were.  Another 
stri]3  is  now  passed  from  behind,  in  a  longitudinal  direction,  over  the  lower 
end  of  the  testis,  and  upwards  upon  the  anterior  part  of  the  scrotum  :  and 
thus,  by  a  succession  of  horizontal  and  vertical  strips,  neatly  overlapping 
and  drawn  tightly,  the  organ  is  completely  enveloped  and  compressed.  To 
be  of  any  service,  the  strapping  mvist  be  tightly  and  evenly  aj)plied  ;  but  at 
the  same  time  care  must  be  taken  not  to  strangulate  the  scrotum  by  draw- 
ing down  the  upper  strips  of  plaster  too  forcibly.  In  a  case  of  "  tuberculo- 
syphilitic"  disease  of  the  testis,  in  which  I  was  obliged  to  have  recourse  to 
castration,  the  whole  of  the  side  of  the  scrotum  had  sloughed  away,  leaving  the 
testis  exposed  and  fimgating,  in  consequence  of  the  tight  strapping  which  had 
been  employed  before  the  case  came  into  my  hands. 

Abscess,  as  the  resvdt  of  inflammation  of  the  testis,  is  of  rare  occurrence  : 
sometimes,  however,  the  scrotum  inflames  at  one  point,  where  fluctuation 
becomes  apparent,  with  thinned  skin  and  evident  signs  of  suppuration  ;  a 
puncture  should  here  be  made,  and  the  pus  let  out  as  soon  as  formed.  Some- 
times abscess  may  occur  in  another  way  :  inflammation  is  set  up  in  the  tunica 
albuginea,  adhesion  takes  place  between  the  testis  and  the  scrotum,  abscess 
forms  imder  the  fibrous  coat,  and,  this  giving  way,  the  pus  gets  vent  externally 
throu-gh  the  integuments.  Into  the  aperture  that  necessarily  results,  a  portion 
of  the  secreting  tissue  of  the  gland  sometimes  projects,  and  becoming  inflamed, 
forms  a  red,  granular,  and  fungous  mass,  protruding  tlu-ough  and  overlapping 
the  edges  of  the  aperture.  The  treatment  of  this  condition.wiU  be  considered 
when  we  come  to  speak  of  the  scrofulous  testicle. 

Inflammation  of  the  Testis  in  the  Inguinal  Canal  may  sometimes 
take  place,  even  in  adults,  when  the  organ  has  not  descended  through  the 
external  ring  ;  giving  rise  to  a  train  of  somewhat  puzzling  symptoms  which 
closely  resemble  those  of  strangulated  incomplete  hernia  ;  with  which,  how- 
ever, it  must  be  borne  in  mind  that  it  may  be  associated  (p.  472,  vol.  ii.). 
On  examination,  a  large  irregular  tumoui-,  in  some  parts  hard,  in  others  soft, 
very  tender  to  the  touch,  and  occasioning  a  sickening  sensation  when  pressed, 
will  be  found  in  one  of  the  groins,  in  the  situation  of  the  inguinal  canal. 
There  are  usually  a  tendency  to  vomiting  and  some  constipation,  with  colicky 
pains  in  the  abdomen.  These  symptoms,  however,  are  generally  not  very 
persistent,  and  the  constipation  readUy  yields  to  the  administration  of  pur- 
gatives. On  examining  the  scrotmn,  it  will  be  foimd  that  the  testis  on  the 
affected  side  is  absent ;  and,  on  passing  the  finger  into  the  external  ring,  the 
organ  can  be  felt  to  be  lodged  in  the  canal.  In  consequence  of  the  proximity 
of  the  peritoneum  to  the  inflamed  testis,  this  membrane  occasionally  becomes 
involved  in  the  morbid  action  ;  and,  as  the  result  of  the  constriction  of  the 
tendinous  and  aponeurotic  tissues  in  the  situation,  sloughing  has  occasionally 
occurred.    Either  of  these  conditions  may  lead  to  a  fatal  termination. 
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The  Treatment  should  be  actively  antiphlogistic.  Leeches  must  he  freely- 
applied  over  the  part,  and  blood  should  be  taken  from  the  arm,  if  the  patient 
be  young  and  strong  ;  salines  with  antimony  being  at  the  same  time  admi- 
nistered, and  fomentations  diligently  pei-severed  in. 

Inflammation  and  Abscess  of  the  Cord.  —  In  some  cases  the  inflam- 
mation of  the  testis  may  e.xtend,  or  the  disease  may,  from  the  first,  be  limited, 
to  the  areolar  tissue  of  the  cord,  giving  rise  to  tumefaction,  with  a  good  deal 
of  pain  and  tenderness  along  it,  and  eventiially  abscess,  accompanied  by  the 
usual  signs  of  suppui-ation.  The  Treatment  of  such  a  case  must  be  conducted 
on  ordinary  principles,  early  discharge  for  the  pus  being  secured. 

HYDROCELE  AND  HiEMATOCELE. 

By  Hydrocele  is  meant  an  accimulation  of  seroiis  fluid,  formed  in  connection 
with  the  testis  or  cord.  Most  frequently  the  fluid  occupies  the  sac  of  the 
tunica  vaginalis,  constituting  a  true  dropsy  of  it ;  in  other  instances,  it  appears 
to  be  formed  in  distinct  cysts,  situated  either  in  connection  with  the  testis,  or 
upon  the  cord.  Hence  hydroceles  are  commonly  divided  into  those  that  affect 
the  Tunica  Vaginalis,  and  the- Encysted  variety. 

Hydrocele  of  the  Tunica  Vaginalis  may  occiu'  as  the  result  of  acute 
orchitis ;  the  inflammation  of  the  testis  causing  the  effusion  of  a  quantity  of 
limpid  fluid  into  its  serous  investment  (p.  676).  This,  however,  is  not  the  kind 
of  hydrocele  that  is  commonly  met  with  ;  the  fluid  so  poured  out  as  the  result 
of  active  inflammation,  usually  becoming  absorbed  as  the  parts  recover  their 
normal  condition.  The  ordinary  hydrocele  occurs  as  a  chronic  disease,  with- 
out any  signs  of  inflammation  of  the  testicle,  or,  at  most,  with  slight  tender- 
ness of  that  organ.  It  is  most  frequently  met  with  in  individuals  about  the 
middle  period  of  life,  and  generally  in  persons  of  feeble  power,  or  in  those  of  a 
cachectic  or  gouty  constitution,  commonly  without  any  evident  exciting  cause. 

In  young  infants,  hydrocele  is  not  unfrequently  seen,  and  in  them  it  may 
affect  two  forms  :  either  the  ordinary  one,  similar  to  what  occurs  in  adults, 
in  whom  the  tunica  vaginalis  constitutes  a  closed  sac  filled  with  fluid  ;  or  a 
less  common  variety,  in  which  the  accumulation  of  fluid  in  the  tunica  vaginalis 
communicates,  by  the  persistence  of  a  cavity  or  canal  in  the  funicular  pro- 
longation of  the  peritoneum  investing  the  cord,  with  the  general  cavity  of 
that  membrane.  This  form  of  hydrocele  is  Congenital;  and  the  fluid  in  it 
occupies  the  same  position  that  intestine  does  in  a  congenital  hernia.  It 
may  readily  be  recognised  by  the  fluid  being  made  to  flow  back  into  the 
general  peritoneal  cavity,  on  raising  or  squeezing  the  timiour.  But,  although 
this  may  be  considered  to  be  the  true  congenital  form  of  hydrocele  in  infants, 
the  other  variety  of  the  disease  also  occurs  in  them  when  but  a  few  days  old, 
and  very  possibly  even  at  the  time  of  birth. 

Symptoms. — The  symptoms  of  hydrocele  are  tolerably  evident.  The  disease 
begins  with  a  degree  of  swelling  and  weight  about  the  testis  :  the  swelling  may 
at  first  be  soft,  but  after  a  while  becomes  hard  and  tense  ;  or  it  may  be  so 
from  the  commencement,  "Whatever  its  original  condition,  the  tumour  soon 
becomes  oval  or  pyiifoi-m  in  shape,  being  narrowed  above,  rounded  and  broad 
below  ;  it  is  smooth  and  uniformly  tense  and  hard,  often  having  a  semi-elastic 
feel.  It  reaches  upwards  along  the  cord,  towards  the  external  abdominal  ring, 
which,  however,  is  never  invaded  by  it,  and  the  cord  is  usually  distinctly  to  be 
felt  above  the  upper  margin  of  the  tumour.  Most  commonly  the  size  varies 
from  that  of  a  hen's  egg  to  a  small  cocoa-nut ;  but  sometimes  it  may  attain  a 
considerably  greater  magnitude  than  this,  and  will  then  cause  much  deformity 
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of  the  parts,  as  it  reaches  up  close  to  the  external  ring,  and  drags  over  the 
penis,  causing  that  organ  to  be  hmied  in  it. 

The  most  characteristic  sign  of  hydrocele  is  its  translucency  by  transmitted 
light.  This  may  always  be  detected  by  the  Surgeon  grasping  the  posterior 
part  of  the  tumour  with  one  hand,  so  as  to  put  the  integuments  of  the  fore  part 
on  the  stretch,  then  placing  the  edge  of  the  other  hand  along  the  most  promi- 
nent part  of  the  swelling,  and  having  a  lighted  candle  held  close  behind.  On 
making  this  examination,  the  tumour  will  appear  translucent  ;  if,  however, 
the  walls  of  the  sac  be  tliick,  or  the  fluid  dark,  the  transmission  of  light 
through  it  may  not  be  perceived  unless  the  examination  be  conducted  in  a 
darkened  room. 

We  have  already  seen  that  the  ordinary  hydrocele  of  the  tunica  vaginalis 
may  vary  as  to  size  :  it  may  also  differ  as  to  shape  ;  in  some  cases  being 
globular,  in  others  constricted  in  the  middle,  or  of  an  hour-glass  shape. 

The  quantity  of  liquid  varies  considerably  ;  there  are  usually  from  six  to 
twelve  or  twenty  ounces,  but  I  have  known  a  hydrocele  to  contain  more  than 
one  hundred  and  twenty  ounces.  The  fluid  is  generally  clear  and  limpid, 
and  of  a  straw  colom- ;  but  in  very  large  and  old  hydroceles  it  may  become  of 
a  dark-brownish  or  chocolate  hue,  owing  to  the  admixture  of  disintegrated 
blood  ;  and  it  will  then  be  found  to  contain  flakes  of  cholesterine.  The  sac  is 
usually  thin  ;  but  in  some  old  cases  it  becomes  thick  and  dense,  lined  by  a 
kind  of  false  membrane,  and  divided  by  septa  or  bands,  occasionally  to  such 
an  extent  as  almost  to  separate  it  into  distinct  compartments.  When  the  sac  is 
thick,  and  the  fluid  opaque  and  turbid,  there  may  be  considerable  difficulty  in 
detecting  the  translucency. 

The  testis  is  generally  somewhat  enlarged,  especially  about  the  epididymis, 
and  frequently  slightly  tender,  more  particularly  in  the  early  stages  of  the 


Fig.  599.— Hydrocele. 


Fig.  600.— Dissoclioii  ul  a  Uydrocele, 
showing  its  Coverings. 


complaint.  It  is  almost  invariably  situated  in  the  posterior  part  of  the  sac 
(Fig.  699),  but  may  sometimes  be  found  towards  its  anterior  part.    When  this 
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is  the  case,  the  epicliclymis  will  be  found  turned  towards  the  front,  owing  to  the 
organ  being  retroverted. 

The  Coverings  of  a  hydrocele  ai-e  the  same  as  those  of  the  testis.  Besides  the 
integuraental  structures,  aponeurotic  prolongations  from  the  intercolumnar 
and  cremasteric  fasciae  may  be  traced  over  the  surface  of  the  swelling 
(Fig.  600). 

Treatment. — The  treatment  of  hydrocele  is  divided  into  the  Palliative  and 
Curative.  By  the  palliative  treatment  the  Sm-geon  simply  seeks  to  relieve  the 
patient  of  the  annoyance  induced  by  the  bulk  or  weight  of  the  tumour  ;  but 
the  curative  has  for  its  object  the  permanent  removal  of  the  disease. 

The  Palliative  Treatment  consists  in  the  use  of  a  siispensory  bandage  and 
cooling  lotion,  or  in  tapping  with  a  fine  trochar.  These  simple  means,  how- 
ever, will  sometimes  succeed  in  effecting  a  radical  cure.  Thus,  in  infants  it 
will  happen  that  the  application  of  evaporating  and  discutieut  lotions  may 
remove  the  effused  fluid ;  and  indeed  it  is  seldom  that  any  other  plan  of 
treatment  than  this  is  required  in  young  children.  The  best  lotion  for  the 
purpose  consists  of  one  composed  of  3j  of  muriate  of  ammonia,  3j  of  spirits  of 
wine,  and  Jviij  of  water ;  with  this  the  scrotimi  shoxild  be  kept  constantly 
wetted  ;  and,  if  there  be  a  coromunication  with  the  peritoneum,  a  truss  should 
be  kept  applied  over  the  external  ring.  In  adults  it  occasionally  happens  that 
simple  tapping  of  the  tumoiir  has  effected  a  radical  cure.  Some  years  ago,  a 
gentleman  from  Cuba  consulted  me  for  a  small  hydrocele  which  had  been 
forming  for  several  months  ;  I  tapped  it  with  a  fine  trochar,  and  drew  off  about 
five  oimces  of  fluid.  This  was  followed  by  a  radical  cure.  This  case  bears  out 
a  remark  made  by  Brodie,  that  the  few  instances  in  which  he  had  known 
simple  tapping  to  produce  a  radical  cure  occurred  in  West  Indians.  I  have, 
however,  several  times  seen  hydroceles  disappear  after  having  been  tapped  a 
few  times,  without  any  other  treatment,  in  persons  who  had  never  been  in  hot 
climates.  This  simple  operation  is  not  altogether,  however,  destitute  of  danger  ; 
I  have  known  an  old  man  to  die  from  inflammatory  oedema  of  the  scrotum 
after  having  been  tapped.  After  tapping,  it  usually  happens  that  the  hydro- 
cele slowly  forms  again,  attaining  its  former  bulk  at  the  end  of  about  three 
months.  Occasionally  it  will  be  foimd  that  the  hydrocele  returns  more  and 
more  slowly  after  each  tapping  ;  so  that,  by  repeating  tliis  simple  process  at 
intervals  of  three,  then  six,  then  twelve  months,  the  disease  will  finally 
disappear.  This  kind  of  progressive  cure  by  simple  tapping  I  have  several 
times  seen,  chiefly  in  old  men.  When  a  congenital  hydrocele  has  been  tapped, 
the  sac  soon  fills  again  by  drainage 

into  it  from  the  peritoneum ;  and,  "^Sj-O 
indeed,  in  such  cases  the  fluid  of  an  /^^&^ 


ascites  has  been  drawn  off  by  tapping 
the  tunica  vaginalis. 

In  tapping  a  hydrocele  a  few  pre- 
cautions are  necessary,  the  principal 
being  to  avoid  pimcturing  one  of  the 
scrotal  veins,  or  injuring  the  testis. 
In  the  majority  of  cases  the  testis  is 
situated  at  the  back  of  the  tumour, 
and  is  consequently  altogether  out 
of  the  way  of  the  trochar,  if  this  be 


introduced  as  it  should  be,  by  the  Fig.  601. -Tapping  in  Hydrocele :  a,  Introduction 
Surgeon  putting  the  anterior  part  of  Trochar;  6,  Position  of  Cannula. 

of  the  hydrocele  on  the  stretch  by  grasping  it  beliind  with  his  left  hand,  and 
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then  pushing  the  trochar  into  the  lower  part  of  its  middle  third  in  front, 
canying  the  instrument  at  first  directly  hackwards  (Fig.  601,  a),  but,  as  soon 
as  it  has  perforated  the  sac,  dii-ecting  its  point  upwards  (Fig.  601,  b).  If  the 
testicle  have  been  found,  on  examination  with  a  lighted  candle,  to  be  on 
the  fore  part  of  the  tumour,  where  it  may  sometimes  be  felt  as  well  as  seen, 
the  hydrocele  should  be  tapped  at  the  side  or  behind.  Before  using  the 
trochar  it  is  well  to  see  that  the  cannula  fits  closely  round  the  neck  of  the 
stylet  ;  and,  above  all,  that  the  instrument  has  not  become  rusty  by  having 
been  carelessly  put  aside  after  use  on  a  previous  occasion.  As  the  fluid  of 
the  hydrocele  escapes,  it  will  sometimes  be  seen  to  acquire  a  pulsatory  move- 
ment, apparently  commimicated  to  it  by  the  arteries  of  the  cord. 

The  Curative  Treatment  has  for  its  object  the  excitation  of  a  sufficient  degree 
of  inflammation  in  the  tvmica  vaginalis  to  restore  the  lost  balance  between 
secretion  and  absorption  ;  but  it  is  not  necessary  that  the  serous  cavity  should 
be  obliterated  by  adhesions  between  its  opposite  sides,  though  these  not 
unfrequently  take  place.  The  means  by  which  the  Surgeon  sets  up  this 
inflammation  are  either  the  introduction  of  a  small  setou  iato  the  tunica 
vaginalis,  or  throwing  a  stimulating  injection  into  that  cavity  after  tapping  it. 
Whichever  plan  is  adopted,  a  certain  amoimt  of  iilflammation  ought  to  be  set 
up.  This  is  always  attended  by  considerable  swelling  of  the  testis,  and  by  the 
effusion  of  a  fresh  quantity  of  fluid  into  the  tunica  vaginalis.  As  this  is 
absorbed,  the  part  gradually  resumes  its  normal  bulk,  and  the  disease  will 
probably  not  return. 

In  order  that  the  radical  cure,  in  whichever  way  undertaken,  should  be  safe 
and  efficient,  it  is  necessary,  in  the  first  instance,  that  the  disease  should  have 
been  allowed  to  attain  a  chronic  condition,  more  particularly  if  the  hydrocele 
have  been  of  rapid  growth.  In  order  to  prevent  its  attainiag  too  large  a  size,  it 
wlH  be  well  to  adopt  palliative  tapping  once  or  twice  before  attempting  the 
radical  cure.  Care  must  also  be  taken  to  remove  all  inflammation  and  tender- 
ness about  the  testis,  before  having  recourse  to  this  means  of  treatment.  If 
attention  be  not  paid  to  this,  recurrence  of  the  hydrocele  will  probably  ensue. 
After  the  proper  amount  of  inflammation  has  been  set  up,  it  vnH.  be  weU  to 
treat  the  patient  as  if  he  were  suffering  under  an  ordinary  attack  of  orchitis, 
confining  him  to  the  bed  or  to  the  couch  for  a  few  days  ;  indeed,  care  in  the 
after-treatment  is  of  very  considerable  importance  in  securing  a  favourable 
result. 

The  treatment  by  Injection  is  that  which  is  commonly  employed.  It 
consists  in  tapping  the  tumour-  in  the  usual  way,  and  then  thi-o\ving  a  sufficient 
quantity  of  stimulating  fluid  into  the  tunica  vaginalis  through  the  camiula,  so 
as  to  excite  a  proper  amoimt  of  inflammation  in  it.  The  liquids  that  are 
employed  are  generally  either  port-wine,  or  a  solution  of  the  sulphate  of  zmc 
of  the  strength  of  5i  to  Jxij,  or  most  commonly  the  tincture  of  iodine.  If  the 
port-wine  or  a  solution  of  the  sulphate  of  zinc  be  employed,  a  sufficient 
quantity  partly  to  distend  the  sac  should  be  injected  from  an  India-rubber 
bottle  or  brass  syringe  that  can  be  adapted  to  the  cannula  ;  six  or  eight  ounces 
are  commonly  required  for  tHs  purpose,  and  it  should  be  aUowed  to  remamin 
for  some  minutes  before  being  evacuated. 

Injection  of  Iodine.-1\ie  injection  of  tinctiu-e  of  lodme,  origmally  intro- 
duced by  Sir  J.  R.  Martin,  whilst  practising  at  Calcutta,  is  now  commonly 
preferred  as  a  more  certain  and  a  safer  mode  of  treatment  than  any  other.  It  is 
usually  sufficient  to  inject  about  one  or  two  cbacluns  of  the  pure  tmctiu-e.  It 
should  be  left  in  for  a  few  minutes,  in  proportion  to  the  amount  of  pam  it 
occasions,  and  then  aUowed  to  escape.    The  cannula  used  for  this  puiTJOse 
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should  be  made  of  platinum  and  not  of  silver,  Avhich  is  apt  to  become  corroded 
and  made  brittle  by  the  action  of  the  iodine.  A  good  deal  of  inflammation 
will  usually  be  set  up,  on  the  subsidence  of  which,  the  cure  will  be  found  to 
have  been  effected. 

Useful  as  the  iodine  injection  is,  it  sometimes  fails  in  producing  a  radical 
cure  of  hydi-ocele.  This  is  attributable  to  two  causes  :  the  first  is,  that  in 
some  cases  sufficient  inflammation  is  not  set  up  to  induce  that  condition  of  the 
tunica  vaginalis  which  is  necessary  for  a  radical  ciu-e.  It  is  well  known  that, 
when  a  hydrocele  is  radically  cui-ed  by  injection,  it  is  so,  not  by  any  adhesion 
taking  place  between  the  two  opposite  surfaces  of  the  tunica  vaginalis  and  a 
consequent  obliteration  of  its  cavity,  but  by  the  inflammation  that  is  artificially 
induced  exciting  such  a  modification  of  this  membrane  as  to  restore  the  balance 
between  the  secretion  and  absorption  of  the  fluid  by  which  it  is  naturally 
lubricated.  Now,  in  some  cases,  sufficient  inflammation  is  not  induced  by  the 
introduction  of  tlie  irritating  fluid  to  restore  the  natiu'al  balance  between  these 
two  functions  of  the  membrane  ;  and  the  tunica  vaginalis  gradually  fills  again 
after  the  injection,  as  it  would  after  the  simple  operation  of  tapping.  It  occa- 
sionally happens  that  the  patient  may  sufi'er  excruciating  agony  at  the  time  of 
the-  injection,  from  the  contact  of  the  stimulating  fluid  with  the  siu-face  of  the 
testis,  and  yet  little  or  no  inflammation  may  be  excited.  The  amount  of 
suffering,  therefore,  at  the  time  of  the  operation  is  by  no  means  proportionate 
to  the  amount  of  consecutive  inflammation  likely  to  be  set  up.  Indeed,  the 
reverse  would  appear  to  be  the  case  in  many  instances ;  and  I  have  often 
observed  that,  in  those  cases  which  progress  most  steadily  to  a  radical  cure, 
there  is  but  a  moderate  amount  of  pain  experienced  at  the  time  of  the 
injection. 

There  is  a  second  way  in  which  injections  would  appear  to  fail  ;  a  consider- 
able amoimt  of  inflammation  is  excited,  and  efi'usion  takes  place  into  the  tunica 
vaginalis,  which,  in  the  course  of  three  or  four  days,  becomes  distended  to  the 
same  size,  or  nearly  so,  that  it  had  obtained  previously  to  the  operation  ;  but 
this  effused  fluid,  instead  of  being  absorbed  by  the  end  of  the  second  or  third 
week,  remains  unchanged  in  bulk,  or  absorption  goes  on  to  a  certain  point,  and 
then  seems  to  be  arrested ;  the  tunica  vaginalis  remaining  distended  with  a 
certain  quantity  of  fluid. 

The  proportion  of  cases  in  which  the  iodine  injection  fails  to  bring  about  a 
radical  cure  of  the  hydrocele  is  variously  estimated  by  different  Surgeons. 
Thus  Sir  J .  E.  Martin  states  that  in  India  the  failures  scarcely  amount  to 
1  per  cent.  ;  Velpeau  calculates  them  at  3  per  cent.  I  am  not  aware  that  any 
statistics  of  this  mode  of  treatment  in  this  country  have  been  collected  ;  but 
the  general  opinion  of  Surgeons  would  appear  to  be  decidedly  in  its  favour,  as 
being  the  most  successful  as  well  as  the  safest  plan  of  treatment  that  has  yet 
been  introduced.  In  this  opinion  I  fully  coincide  :  yet  I  think  it  by  no  means 
improbable  that  the  success  of  the  iodine  injection  in  this  country  might  not 
prove  to  be  quite  so  great  as  is  generally  beUeved.  I  have,  during  tlie  last  few 
years,  seen  a  considerable  number  of  cases  of  simple  hydi-ocele  of  the  tunica 
vaginalis,  both  in  hospital  and  in  private  practice,  in  which  a  radical  cure  had 
not  been  effected,  although  recoiu'se  had  been  had  to  the  iodine  injection  by 
some  of  the  most  careful  and  skill'ul  Sm-geons  of  the  day,  as  well  as  by  myself. 

One  circumstance  connected  with  the  injection  of  tincture  of  iodine  into  the 
tunica  vaginalis  deserves  note.  It  is  that,  although  in  some  cases  it  occasions 
but  little  pain,  in  other  instances  the  suffering  induced  by  it  is  of  the  most 
severe  and  agonising  character — more  so  than  follows  the  introduction  of  any 
other  of  the  ordinary  stimulants  into  the  tunica  vaginalis. 
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Seton. — The  cure  by  the  introduction  of  a  seton,  though  formerly  much 
emijloyed,  is  seldom  practised  at  the  present  day,  chiefly  on  account  of  the 
danger  of  exciting  too  much  inflammation.    It  may,  however,  conveniently  he 
employed  in  the  true  hydroceles  of  children,  and  in  some  of  those  cases  in 
which  the  injection  fails,  if  practised  in  the  manner  that  wiU  immediately  be 
described.    There  can  be  no  doubt  that,  as  a  first  remedy,  iodine  injection  is 
preferable  to  the  seton,  in  the  treatment  of  hydrocele  ;  but  when  the  injection 
has  failed,  and  this  fi'om  no  want  of  care  on  the  part  of  the  Surgeon,  or  of 
attention  to  the  after-treatment  of  the  case,  but  apparently  from  insufficient 
inflammatory  action  having  been  set  up  in  the  tunica  vaginalis  to  restore  the 
lost  balance  between  secretion  and  absorption  in  tliis  membrane,  the  seton  wiU, 
I  think,  be  found  to  be  the  most  certain  means  of  accomplishing  our  object. 
It  is  true  that  several  objections  may  be  urged  to  the  use  of  the  seton  ;  it 
requires  much  watching  and  care,  and  is  occasionally  apt  to  excite  a  dangerous 
amount  of  inflammation  in  the  areolar  tissue  of  the  scrotum  ;  and  these 
objections  are,  to  my  mind,  sufficiently  valid  to  prevent  our  employing  it  as 
the  ordinary  treatment  for  the  radical  cure  of  hydrocele.     But  it  must  be 
remembered,  that  the  particular  cases  to  which  I  am  now  alluding  are  those  in 
which  ordinary  means  have  proved  insufficient  to  excite  proper  action,  and  in 
which,  consequently,  it  would  appear  as  if  a  greater  amoimt  of  irritation  could 
safely  be  borne.  Indeed,  nothing  is  more  remarkable  than  the  difference  in  the 
intensity  of  the  inflammation  that  is  set  up  in  different  individuals  by  the 
means  that  are  commonly  employed  in  the  treatment  of  hydrocele.    In  some 
cases  the  most  u-ritating  injections  may  be  thrown  into  the  tunica  vaginalis,  or 
a  seton  may  be  di-awn  through  the  scrotum  and  left  there  for  days,  not  only 
without  giving  rise  to  any  injurious  inflammation,  but  without  setting  up 
sufficient  action  to  bring  about  a  ciu-e  of  the  disease  ;  wliilst  in  other  instances 
simple  tapping  may  effect  a  radical  cure,  or  may  give  rise  to  such  an  amount  of 
initation  as  to  tei-minate  in  a  fatal  slougliing  of  the  scrotum. 

The  seton  that  I  employ  in  these  cases  is  composed  of  one  or  two  tlireads  of 
dentist's  silk.  It  may  be  introduced  by  means  of  a  nsevus-needle,  the  fluid  of 
the  hydrocele  beiug  allowed  to  drain  away  tlirough  the  pimctiu-es  thus  made  ; 
or,  far  better,  by  tapping  the  hydrocele,  and  then  passmg  a  needle  about  six 
inches  long,  armed  with  the  seton,  up  the  camiula,  di'awing  it  through  the 
upper  part  of  the  scrotum,  and  then  removing  the  caimrda,  cutting  off  the  needle, 
and  knotting  the  thread  loosely  (Fig.  170,  p.  467,  vol.  i.).  The  thread  should  not 
be  removed  until  the  scrotimi  swells  and  becomes  red,  with  some  tenderness  of 
the  testis  and  effusion  into  the  tunica  vaginalis.  When  these  effects  have  been 
produced,  it  may  be  cut  and  withdrawn,  and  the  case  treated  in  the  same  way 
as  when  the  radical  cm-e  has  been  attempted  by  iodine  injection  ;  viz.,  by  rest 
and  antiphlogistic  treatment.  The  length  of  time  during  which  the  seton  must 
be  left  in  before  sufficient,  or  even  any  inflammatory  action  is  produced,  varies 
very  considerably.  In  most  instances,  the  proper  amoimt  of  inflammation  is 
excited  in  from  twenty-four  to  thirty  hours  ;  but  in  other  cases  the  seton  may  be 
left  in  for  ten  or  twelve  days,  giving  rise  to  but  Httle  inflammation,  although  a 
radical  cure  may  result. 

It  is  not  always  prudent  to  have  recourse  to  the  radical  cure  in  the  treatment 
of  hydrocele.  In  persons  advanced  in  years,  or  of  feeble  and  unhealthy 
constitution,  the  inflammatory  action  excited  in  the  timica  vaginalis  hy  any 
of  the  means  just  detailed  may  run  on  to  such  an  extent  as  to  give  rise  to 
inflammatory  ojdema,  and  even  sloughing  of  the  scrotum,  with  great  danger 
to  life.  In  men  advanced  in  years  it  is  usually  safer  to  temporise  witli  tliehj^dro- 
cele,  and  only  to  tap  as  occasion  arises  irom  the  increasing  size  of  the  swellmg. 
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Encysted  Hydrocele— In  tliis  variety  of  the  disease  tlie  fluid  does  not 
lie  in  the  tunica  vaginalis,  but  is  contained  in  a  cyst  which  projects  from  the 
surface  of  the  epididymis  or  testis,  and  pushes  the  serous  investment  of  the 
gland  before  it. 

These  cysts  are  much  more  frequently  found  connected  with,  the  epididymis, 
than  -svith"^the  body  of  the  testicle.  Indeed,  Curling  has  pointed  out  the  fact, 
that  small  pedunculated  cysts  of  about  the  size  of  currants,  and  composed  of  a 
fine  serous  membrane,  lined  with  tesselated  epithelium,  are  very  frequently 
found  beneath  the  visceral  tunica  vaginalis  covermg  the  epididymis.  They 
are  delicate  in  structure,  contain  a  clear  limpid  fluid,  and  are  very  Kable 
to  rupture.  They  are  met  -with  at  all  ages  after  that  of  puberty.  According 
to  GosseHn,  after  the  age  of  forty,  they  occurred  in  at  least  two-thirds  of 
the  testes  examined  to  ascertain  their  presence.  Such  cysts  as  these 
may  remain  stationary,  of  small  size,  and  not  to  be  detected  during  life, 
being  merely  pathological  phenomena  ;  they  may  rupture  into  the  tunica 
vaginalis  ;  or  they  may  enlarge  and  become  developed  into  tumours  of  consider- 
able magnitude. 

The  fluid  of  these  cysts  possesses  the  remarkable  characteristic  discovered  by 
Liston,  of  containing  spermatozoa  (Fig.  602)  ;  an  observation  that  has  been 
fully  confirmed  by  many  subsequent  observers.  Though  spermatozoa  do  not 
always  exist  in  this  fluid,  yet  they  are  usually  met  with,  sometimes  in  small 
quantities,  at  others  so  abimdantly  as  to  give  a  .turbid  or  opalescent  appearance. 
This  admixture  of  spermatozoa  with  the  clear  fluid  of  the  cyst  is  probably  due, 
as  pointed  out  by  Curling,  to  the  acci- 
dental rupture  of  a  seminal  duct  into  an 
already  existing  cyst.  Spermatozoa  have 
also,  but  very  rarely,  been  foimd  in  the 
fluid  of  an  ordinary  hydrocele  of  the 
tunica  vaginalis  ;  and  then  probably  their 
presence  was  diie  to  the  rupture  of  one 
of  these  cysts  into  the  tunica  vaginalis. 
Hence  their  presence  in  the  fluid  of  hydro- 
cele may  in  most  cases  be  considered  as 
characteristic  of  the  encysted  variety  of 
the  disease. 

The  Symptoms    of   encysted  hydrocele      Fig.  602.-Spermatozoa  from  Encysted 
differ  in  some  respects  from  those  pre-  Hydrocele, 
sented  by  the  ordinary  form  of  the  disease.    The  tumour  of  the  encysted 
variety  is  smaller,  more  irregular  in  shape,  and  does  not  envelope  the  testis 
completely,  but  is  situated  behind  it,  and  rather  in  connection  with  the 
epididymis. 

The  Treatment  consists  in  injecting  the  sac  with  tincture  of  iodine,  or  in 
incising  the  tumour  and  allowing  it  to  granulate  from  the  bottom.  The  injec- 
tion by  iodine,  though  successful  in  some  cases,  is  not  so  frequently  so  in  this 
as  in  the  last  variety  of  the  disease,  but  usually  deserves  a  trial ;  if  it  fail,  the 
incision  of  the  tumour  will  always  effect  a  cure. 

Hydrocele  of  the  Cord. — This  disease  is  characterised  by  the  presence  of 
a  round  or  oval  tumour,  situated  on  the  cord,  below  or  within  the  inguinal 
canal.  It  is  smooth,  elastic,  and,  if  of  sufiicient  size,  may  be  semi-transparent 
on  examination  by  transmitted  light.  It  can  be  pushed  up  into  the  abdomen, 
but  receives  no  impulse  on  coughing,  and  does  not  alter  in  size  on  being 
steadily  compressed.  It  appears  to  be  formed,  in  some  cases,  by  the  funicular 
portion  of  the  peritoneal  investment  of  the  cord  being  imperfectly  closed 
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and  consolidated  at  pointa  ;  though  it  is  possible  that  in  other  instances  it 
arises  as  a  distinct  cystic  growth.  These  tumours  may  occiir  at  all  ages, 
but  are  chiefly  met  with  in  the  young,  and  are  not  unfrequent  amongst  children. 

Treatment. — The  obliteration  of  the  cyst  is  best  conducted  by  passing  a 
seton  through  it,  or  by  making  an  incision  into  it,  and  letting  it  granulate  from 
the  bottom. 

Diffused  Hydeocele  of  the  Spermatic  Cord  consists  in  the  infiltration 
of  the  cord  with  serous  fluid,  contained  in  rather  distinct  cells,  and  giving  rise 
to  an  oval  or  oblong  irregular  circumscribed  tumour,  extending  below  and  into 
the  inguinal  canal. 

The  Treatment  consists  in  the  application  of  blisters,  or  of  coimterirritant 
plasters.  Should  the  disease  prove  very  troublesome,  an  incision  might  be 
made  down  to  and  into  the  swelling,  so  as  to  let  out  the  fluid  and  allow  the 
cyst  to  become  consoKdated. 

Hematocele. — By  Hwmatocele  is  meant  an  accumulation  of  blood  in  the 
tunica  vaginalis,  distending  that  sac,  and  compressing  the  testis.  It  is  of  two 
kinds.  Traumatic  and  Spontaneous.  The  Traumatic  is  the  most  common  form 
of  the  disease,  usually  arising  from  a  blow  on  or  a  squeeze  of  the  testis,  by 
which  one  of  the  veins  ramifying  on  the  surface  of  the  gland  is  ruptured,  and 
blood  is  poured  into  the  timica  vaginalis.  It  may  also  arise  in  tapping  a 
hydrocele,  from  the  poiat  of  the  trochar  being  pushed  too  directly  backwards 
and  pimcturing  the  testis.  Sfontaneous  Hcematocele  is  a  disease  of  rare  occur- 
rence, arising  apparently  from  the  rupture  of  an  enlarged  spemiatic  vein  into 
the  tunica  vaginalis.  It  attains  a  larger  size,  and  is  altogether  a  more  formid- 
able affection,  than  the  traumatic  hsematocele. 

Characters. — In  whatever  way  occurring,  a  haematocele  slowly  but  gradually 
increases  in  size,  until  it  attains  about  the  magnitude  of  a  duck's  egg,  or  even 
that  of  a  cocoa-nut.  It  is  seldom  that  it  becomes  larger  than  this  ;  but  cases 
are  recorded  in  which  the  tumour  has  attained  an  enormous  magnitude.  I 
once  operated  in  a  case  in  which  a  spontaneoiis  hsematocele  had  existed  for  six 
years  ;  it  was  as  large  as  a  good-sized  melon,  and  contained,  besides  about  a  quart 
of  dark  thin  blood,  a  handful  of  partially  decolorised  and  tough  fibrine,  the 
greater  portion  of  which  was  firmly  adherent  to  the  inside  of  the  greatly 
thickened  tunica  vaginalis  in  filamentary  and  laminated  masses,  with  here  and 
there  nodules  interspersed.  The  whole  of  the  interior  of  the  tunica  vaginalis 
closely  resembled  an  aneurismal  sac. 

The  fluid  contained  in  the  hcematocele,  when  the  disease  is  recent,  consists 
of  pure  blood  ;  but,  when  of  old  standing,  it  is  of  a  dark  and  grumous 
character,  owong  to  disintegration  of  the  blood-corpuscles.  It  then  usually 
contains  an  admixture  of  cholesterine.  The  blood  so  effused  wdll  continue 
fluid  for  years  ;  but  at  last  it  may  decompose  and  set  up  fatal  inflammatory 
mischief ;  in  some  rare  instances  the  tumour  becomes  partly  solidified  by  the 
deposit  of  masses  of  fibrinous  coagulum,  lining  the  interior  of  the  timica 
vaginalis,  which  are  sometimes  decolorised  and  arranged,  as  in  the  case  just 
referred  to,  and  in  one  recorded  by  Bowman,  in  a  laminated  manner,  like  the 
contents  of  an  aneurismal  sac. 

Symptoms. — These  are  generally  sufficiently  obvious.  The  occurrence  of 
the  tumour  subsequently  to  a  blow,  strain,  or  injury  when  traumatic,  its 
gradual  increase  in  size,  its  somewhat  heavy  but  semi-elastic  feel,  its  pj^iform 
shape,  and  the  absence  of  transparency,  together  with  the  freedom  of  the 
cord  above  and  the  want  of  impulse  in  it  on  coughing,  will  indicate  its  true 
character. 

Diagnosis. — Hsematocele  of  the  tunica  vaginalis  may  be  confounded -with 
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ingiiiual  hernia  :  from  which  it  may  he  distinguished  hy  attention  to  the  signs 
described  at  pp.  471  and  473,  voh  ii. 

Treatment— This  must  vary  with  the  size  and  duration  of  the  tumoui-. 
When  it  is  small  and  recent,  and  has  fluid  contents,  the  Surgeon  may  tiy 
the  effect  of  tapping  it  ;  it  is  possible  that, 
after  the  evacuation  of  the  blood,  closure  and 
obliteration  of  the  timica  vaginalis  will  take 
place.  Tliis  happened  in  a  case  under  my 
care,  in  which,  though  the  disease  had  existed 
for  three  years,  a  complete  cure  followed  the 
operation  of  tapping.  Such  simple  treatment 
as  this,  however,  cannot  be  depended  upon  ; 
and  it  usually  becomes  necessary  to  lay  the 
sac  open,  and  to  cause  it  to  contract  and  to 
granulate  from  the  bottom,  when  the  oblitera- 
tion of  the  cavity  of  the  timica  vaginalis 
necessarily  results.  If  the  tumou.r  were  of  Fig.  eos.-HEematoceie  with  Thick- 
very  large  size,  and  the  tunica  vaginalis  much         '^'^^^9?'  Vaginalis  and  adherent 

.  ,11       1       n         1  Fibrinous  Deposit. 

thickened,  hardened,  and  parchment-like,  with 

adherent  and  laminated  fibrine,  castration  might  possibly  be  required.  In  the 
instance  to  which  I  have  already  referred,  and  which  is  represented  in  Fig. 
603,  this  was  rendered  necessary  in  consequence  of  these  conditions,  and  was 
successfully  done. 

HEMATOCELE  OF  THE  SpERMATic  CoRD  has  been  observed  by  Pott,  Curling, 
Bowman,  and  others  ;  it  is  a  rare  disease,  and  usually  occurs  in  the  form  of 
tumour  of  considerable  magnitude,  suddenly  arising  after  a  strain  or  some 
violent  exertion,  giving  rise  to  the  rupture  of  a  varicose  spermatic  vein.  It 
commences  in  the  inguinal  canal,  and  thence  extends  downwards  along  the 
course  of  the  cord,  through  the  abdominal  ring  into  the  scrotum  ;  but  it  does 
not  surround  or  implicate  the  testis,  which  can  be  felt  free  and  moveable  at 
its  lowest  paxt.  On  incising  such  a  tumour  as  this,  a  quantity  of  blood,  partly 
fluid  and  partly  coagulated,  has  been  found,  sometimes  contained  in  a  cavity, 
occasioned  by  the  laceration  and  separation  of  the  tissues  of  the  cord  and 
scrotum.  The  most  remarkable  case  of  this  kind  on  record  is  one  related  by 
Bowman,  in  which  the  tumour,  after  existing  for  ten  years,  had  attained  so 
enormous  a  size,  .that  it  reached  to  the  patella,  and  was  so  heavy  as  to 
require  both  hands  and  a  considerable  efl'ort  to  raise  it  from  its  bed.  In 
this  case,  death  appears  to  have  resulted  from  decomposition  of  the  contents  of 
the  tumour. 

Diagnosis.— In  its  early  stages,  hajmatocele  of  the  cord  would  run  considerable 
risk  of  being  confounded  with  an  inguinal  hernia.  The  more  diffused  character 
of  the  sweUing,  however,  its  irregular  feel,  its  semi-fluctuating  sensation,  and 
the  impossibility  of  reduction,  might  enable  the  diagnosis  to  be  made  (p.  472, 
vol.  ii.).  Hsematocele  of  the^  cord  may  always  be  distinguished  from  an  accu- 
mulation of  blood  in  the  tunica  vaginalis,  by  the  testicle  not  being  implicated 
in  the  former  case,  but  surrounded  by  the  fluid  in  the  latter  instance. 

The  Treatment  of  this  disease  must  in  the  earlier  stages  be  of  a  palliative 
kind  ;  consistmg  in  rest,  support  of  the  tumour,  and  the  application  of  evapo- 
rating lotions.  Care  should  be  taken  not  to  incise  it  at  this  period,  lest  the 
loss  of  blood  from  the  ruptured  vein,  after  the  evacuation  of  the  contents  of  the 
tumour,  become  uncontrollable.  In  one  instance  I  have  known  fatal  con- 
sequences from  this  cause  to  ensue  in  half  an  hour  after  maldng  an  incision 
into  the  tumour  and  turning  out  the  coagula.    When,  however,  the  disease  has 
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reached  a  chronic  stage,  and  is  no  longer  increasing,  it  may  be  incised  ;  and, 
its  contents  being  turned  out,  tlie  cavity  nmy  be  aUowed  to  suppurate  and 
granulate. 

VARICOCELE. 

Varix  or  Enlargement  of  the  Spermatic  Veins,  is  a  disease  that  is  commonly 
met  with  from  the  age  of  puberty  to  about  the  thirtieth  year,  seldom  com- 
menciug  later  than  this.  It  usually  occurs  in  feeble  individuals  having  the 
scrotum  lax  and  pendulous ;  and  in  some  cases  appears  to  have  been  brought 
on  by  venereal  excesses.  The  spermatic  veins,  extending  as  they  do  from 
opposite  the  upper  lumbar  vertebrae  to  the  plexus  pampiniformis,  which  con- 
stitutes the  base  of  the  pyramidal  tumonr  formed  by  a  fuUy  developed 
varicocele,  are  necessarily  subject  to  considerable  outward  pressure  from  the 
weight  of  so  long  a  column  of  blood  as  that  contained  within  them,  to  which 
they  eventually  yield,  becoming  much  dilated  and  tortuous.  The  left  spermatic 
veins  are  far  more  frequently  affected  than  the  right ;  partly  owing  to  their 
compression  by  feculent  accumulations  in  the  sigmoid  flexure  of  the  colon,  and 
partly  to  the  obstacle  at  the  mouth,  occasioned  by  their  pouring  their  contents 
into  the  left  renal  vein,  at  right  angles  to  the  current  of  blood  flowing  through 
that  vessel  into  the  vena  cava.  The  right  spermatic  veins  are  rarely  afi'ected  ; 
and  never,  I  believe,  without  those  on  the  left  side  participating  in  the  disease. 
In  these  cases  of  double  varicocele,  the  left  is  almost  invariably  the  more 
seriously  affected  ;  but  1  have  seen  exceptions  to  this  in  one  or  two  instances, 
in  which  the  veins  on  the  right  side  formed  the  larger  tumour. 

Symptoms.— The  symptoms  of  varicocele  consist  of  a  tumour  of  pyramidal 
shape,  having  a  knotted  or  knobbed  feel,  owing  to  the  irregularly  swollen  and 
convoluted  condition  of  the  veins,  with  its  base  upon  the  testis  and  the  apex 
stretching  up  to  the  external  ring.  The  swelling  increases  when  the  patient 
stands  up,  if  he  take  a  deep  inspiration,  cough,  or  make  any  violent  exertion. 
Its  size  varies  from  slight  fulness  of  the  veins  to  a  large  mass,  several  inches 
in  circumference  at  the  base.  When  the  patient  lies  down,  it  goes  up  to  a 
certain  extent,  but  immediately  returns  to  its  former  magnitude  when  he 
stands  up  again.  It  is  attended  by  a  sensation  of  weight  and  sometimes  of 
paua,  which  is  occasionally  very  acute,  of  a  severe  and  neuralgic  character,  even 
in  the  scrotum,  the  groins,  and  the  loins,  more  particularly  when  the  tumour 
is  unsupported.  This  pain  is  greatly  increased  on  the  patient  waMng  or 
riding  ;  so  much  so,  that  in  some  cases  he  is  almost  debarred  from  taking 
necessary  exercise,  and  is  prevented  from  following  any  active  occupation. 
Debility  of  the  generative  organs,  with  a  tendency  to  seminal  emissions  and 
much  mental  depression,  frequently  accompanies  varicocele.  The  rupture  of 
a  varicocele  may  occur  from  external  injury,  gi^ong  rise  to  an  enormous  ex- 
travasation of  blood  into  the  areolar  tissue  of  the  scrotum.  Of  this  Pott 
relates  a  case.  In  one,  I  have  known  tliis  to  be  attended  by  fatal  conse- 
quences. A  man  who,  to  use  his  own  expression,  "  had  been  romping  \vith 
his  wife,"  received  a  blow  on  a  varicocele,  when  an  enormous  extravasation 
of  blood  rapidly  formed  in  the  scrotvun  and  the  cord,  for  which  he  was 
admitted  into  the  Hospital.  The  tumour  was  incised,  and,  large  masses  of 
coacTula  having  been  turned  out,  the  patient,  in  the  absence  of  assistance, 
suddenly  became  faint  and  died  of  venous  htjemorrhage.  The  bleedmg  was 
found  to  have  proceeded  from  a  ruptured  spermatic  vein. 

Diagnosis.— The  diagnosis  of  varicocele  is  always  sufficiently  easy  ;  its 
peculiar  feel,  its  broad  base  and  narrow  apex,  the  manner  in  which  it  goes  up 
when  the  patient  Hes  down,  and  returns  again  when  he  stands  up,  are  suflicient 
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to  distinguish  it  from  all  otlier  scrotal  tumours.  Prom  inguinal  hernia  the 
disease  may  be  distinguished  by  attention  to  the  test  described  at  p.  472. 

Treatment. — The  treatment  of  varicocele  must  be  conducted  with  reference 
to  the  severity  of  the  symptoms  occasioned  by  it,  and  to  the  extent  of  the 
disease.  When,  as  is  usually  the  case,  it  gives  rise  to  but  slight  inconvenience, 
paUiative  treatment  is  fully  sufficient ;  but  if,  as  occasionally  happens,  the 
disease  be  a  source  of  very  intense  suffering,  or  tend  to  the  induction  of 
atrophy  of  the  testis,  or  to  generative  debility,  with  much  mental  disquietude 
or  hypochondriasis,  then  the  Surgeon  may  feel  disposed  to  endeavour  to  cure 
the  varicocele  radically. 

The  Palliative  Treatment  of  varicocele  resolves  itself  into  means  of  various 
kinds,  having  for  their  object  the  support  of  the  testis  and  the  diminution  of 
the  length,  and  of  the  consequent  pressure,  of  the  column  of  blood.  This  is 
usually  most  conveniently  done  by  supportmg  the  scrotum  in  a  well-made 
suspensory  bandage  ;  or  pressure  may  be  made  upon  the  part,  as  weU  as  support 
given,  by  enclosing  the  testis  in  an  elastic  bag.  In  other  cases,  support  may 
be  afforded  by  drawing  the  lower  portion  of  the  scrotmn  on  the  affected  side 
through  a  ring  made  of  soft  metal,  covered  with  leather,  or,  better  still,  through 
a  small  \T.vLcanised  India-rubber  ring,  so  as  to  shorten  the  cord.  And,  with  the 
same  object,  excision  of  the  lower  portion  of  the  scrotum  has  been  recommended  ; 
so,  that,  by  the  contraction  of  the  cicatrix,  the  testis  may  be  pressed  up  against 
the  ring,  and  the  cord  thus  shortened.  This  plan,  however,  is  somewhat 
severe ;  and,  though  it  might  be  attended  by  temporary  benefit,  the  advantage 
accruing  is  not  Ukely  to  be  very  continuous.  The  pressure  of  the  pad  of  a 
truss  on  the  spermatic  cord,  as  it  issues  fi'om  the  external  ring,  will  break 
the  length  of  the  column  of  blood  in  its  veins,  and  may  thus  be  of  service 
in  some  cases,  though  many  patients  cannot  bear  the  irksome  pressure  of  the 
instrument. 

In  addition  to  these  mechanical  means,  the  part  may  be  braced  by  cold 
douching,  sea-bathing,  and  the  general  strength  improved  by  the  administra- 
tion of  iron. 

The  Radical  Cure  of  varicocele  consists  in  the  obliteration  of  the  enlarged 
veins  by  compressing  and  exciting  inflammation  in  them,  on  the  same  principle 
that  guides  us  in  the  management  of  varix;  in  other  situations. 

The  circumstances  for  which  operation  may  be  and  has  been  practised  in 
this  disease  can  be  arranged  in  the  following  categories. 

1.  When  the  existence  of  a  varicocele  disqualifies  the  sufferer  from  admission 
into  the  pnbhc  services,  there  is,  in  my  opinion,  a  perfectly  legitimate  reason 
for  operating.  One  of  the  cases  in  which  I  have  effected  a  radical  cure  was 
that  of  a  man  in  the  prime  of  life,  who,  vdshing  to  enlist  in  the  Marines,  was 
refused  solely  on  the  ground  of  having  a  smaU  varicocele.  This  I  cured  by 
operation,  and  the  man  afterwards  entered  the  service. 

2.  In  some  cases,  the  presence  of  a  varicocele  of  inordinate  size  causses  a 
distressing  sense  of  weight  and  pain  in  the  loins  and  groins,  and  often  inabiLity 
to  stand  or  waUc  for  any  length  of  time.  Here,  when  the  patient  is  in  con- 
tinual discomfort,  or  more  or  less  prevented  from  piu'suing  his  ordinary 
avocations — in  fact,  quite  crippled — it  is  perfectly  justifiable  to  resort  to 
operation, 

3.  When  atrophy  of  the  testicle  is  a  consequence  of  the  pressm-e  of  the  blood 
in  the  veins,  an  operation  may  be  performed. 

4.  Cases  not  uncommonly  occur  where  the  pressure  of  the  enlarged  veins  on 
the  spermatic  nerves  produces  repeated  attaclcs  of  spermatorrhoea.  These  cases 
are,  however,  more  frequently  met  with  out  of  hospitals,  than  in  individuals  of 
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the  class  wlio  apply  to  such  institutions  for  relief.  In  fact,  young  men  of  the 
more  highly  educated  classes  are  very  suhject  to  varicocele,  especially  those 
who  hahitually  lead  a  sedentaiy  and  studious  life,  as,  for  instance,  young  clergy- 
men and  lawyers.  In  these  persons,  a  pecuHarly  hypochondriacal  state  is 
brought  on  by  the  tendency  of  the  mind  to  dwell  on  the  condition  of  the 
genital  organs,  and  the  patient  is  constantly  fidgeting  about  the  local  and 
tangible  drsease  he  observes  in  them.  _  _  ,    m    .t.-  t 

How  should  the  radical  cure  of  this  condition  be  produced?  To  this  I 
would  answer— By  exciting  adhesive  inflammation  of  the  spermatic  veins, 
through  an  application  of  the  same  principle  which  sets  up  that  process  in  the 
veins  of  the  lower  extremity.  There  are  several  different  ways  of  doing  this  ; 
some  are  very  objectionable.  The  twisted  suture,  as  appUed  to  the  veins  of  the 
leg,  induces  too  great  irritation  in  the  scrotum,  and  there  its  introduction  is 
often  foUowed  by  violent  inflammation  or  sloughing,  or  by  an  opening  up  of 
the  areolar  tissue  of  the  scrotum  with  cedema,  and  even  purulent  infiltration. 
It  is  better,  I  thinlc,  not  to  use  this  method  here  ;  indeed  I  have  twice,  in  the 
practice  of  others,  seen  it  foUowed  by  death.    The  plan  I  have  adopted  for 


Fig.  604.— Iron  Pin  for  Treatment  o£  Varicocele. 

some  years  is  that  suggested  and  practised  by  Yidal  de  Cassis,  and  is  as  follows. 
The  vas  deferens,  readily  distinguished  by  its  round  cord-like  feel,  is  first  sepa- 
rated from  the  veins,  and  entrusted  to  an  assistant ;  next,  an  iron  pin  bored 
with  a  hole  at  each  end  (Fig.  604),  is  passed  between  the  vas  and  the  veins,^  and 
brought  out  at  the  point  of  perforation,  the  scrotum  being  first  notched  with  a 


Fig.  605.— Needle  tlireaded  with  SUver  Wire. 

scalpel  •  then  a  silver  wire,  threaded  on  a  needle  so  constructed  that  the  wire 
shall  follow  it  without  catching  (Fig.  605),  is  passed  in  at  the  aperture  of  eu^ry 
of  the  pin,  and  carried  between  the  integument  of  the  scrotum  and  the 
^   '  veins,    the    wire  being 

brought  out  at  the  second 
ptmcture  (Fig.  606).  Each 
end  of  the  wire  is  now 
passed  through  the  corre- 
sponding hole  of  the  pin, 
which  is  twisted  round 
and  round  repeatedly, 
each  turn  causing  the  wire 
to  be  rolled  around  the 
pin,  and  so  tightened  till 
the  veins  are  firmly  com- 
pressed between  the  pin 
behind  and  the  loop  of 
wire  in  front  (Fig.  607).  By 
this  means  the  scrotum 
is  quite  fi-ee  and  uncompressed,  and  there  is  no  danger  of  exciting  inflam- 
mation or  cedema.  The  wire  should  be  tightened  from  day  to  day,  as  it  causes 
ulceration  in  the  veins  until  it  has  completely  cut  through,  w  uch  resmts, 
usuaUy,  in  about  a  week  or  ten  days.  Meanwhile,  there  is  much  plastic  matter 


Fig.  606.— Vidal's  Operation 
for  Varicocele :  Needles 
and  Wire  applied. 


Fig.  607.— Wire  Twisted  and 
Veins  Hollod  up. 
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thrown  out  aroimcl  the  veins  ;  this  finally  contracts  and  ohlitorates  their  chan- 
nels.   This  method  produces  an  eflectual  and  permanent  cure. 


Fig.  608.— Vidal's  Operation  :  Appearance  of  Needle  and  Wive  when  removed. 
Of  late,  I  have  been  in  the  hahit  of  employing  a  simpler  method.  I  separate 
the  vas  in  the  usual  way,  and  then  make  a  small  incision,  about  haK  an  inch 
long,  in  the  front  and  back  of  the  scrotum  :  afterwards  I  pass  a  needle  armed 
vnth.  silver-wire,  as  before  described,  between  the  vas  and  the  veins,  bringing  it 
out  behind ;  I  then  retiu-n  the  needle,  but  this  time  carrying  it  in  front,  between 
the  veins  and  the  skin ;  and  thus  the  veins  are  included  in  a  loop  of  wire,  with- 
out implicating  the  scrotum.  The  loop  is  then  tightly  twisted  together,  so  as 
to  constrict  the  enclosed  vessels.  This  plan  has  a  similar  effect  to  that  of  the 
wire  and  pin  combined  ;  by  repeated  tightenings  the  wire  gradually  effects  a 
passage  by  ulceration  through  the  veins,  which  axe  obliterated  by  the  same 
process. 

It  has  been  objected  to  this  and  similar  operations,  that  atrophy  of  the  testis 
may  take  place,  from  its  arterial  branches  being  included  together  with  the 
veins  ;  but,  as  the  spermatic  artery  runs  near  to  the  vas  deferens,  and  is  held 
out  of  the  way  with  that  duct,  it  escapes,  and  the  chance  of  that  mischief  is 
avoided.  Nevertheless,  atrophy  of  the  testis  may  coexist,  as  the  result  of  long- 
continued  pressure  of  the  blood  in  the  vessels  of  the  gland  before  the  perform- 
ance of  the  operation. 

TUMOURS  OF  THE  TESTIS. 

All  solid  tumours  of  the  testicle  are  classed  together  under  the  generic 
term  of  Sarcocele  ;  and,  when  these  are  conjoined  with  fluid  accumulations  in 
the  tunica  vaginalis,  they  are  termed  Hyclro-sarcocele.  Sarcocele  is  usually 
divided  into  the  Simple,  the  Si/philitic,  the  Tuberculous,  the  G;i/stic,  and  the 
Malignant;  which,  indeed,  comprise  so  many  distinct  diseases  of  the  testis, 
requiring  separate  study. 

Simple  Sarcocele  is  a  chronic  enlargement  of  the  testis,  resulting  from  in- 
flammatory mischief  in  the  organ.  A  testicle  affected  by  this  disease  feels 
hard,  smooth,  solid,  though  perhaps  slightly  elastic  at  points,  is  ovoid  in  shape, 
and  usually  about  as  large  as  a  duck's  egg.  It  is  heavy,  and  but  slightly  pain- 
fuL  The  cord  is  usually  somewhat  thickened,  and,  as  well  as  the  groin,  is  the 
seat  of  pain  of  a  dragging  character.  The  tunica  vaginalis  not  unfrequently 
contains  serous  fluid  lying  in  front  of  and  obscuring  the  tumoiu-  of  the  testis 
constitutiugthe  affection  termed  Hyclro-sarcocele.  The  disease  can  usually  be  dis- 
tinctly attributed  to  a  blow,  squeeze,  or  other  injury,  by  which  inflammation  had 
been  excited  in  the  organ.    The  scrotum  is  always  healthy. 

Structure— On  making  a  section  of  a  testicle  thus  diseased,  it  will  be  found 
to  be  composed  of  a  quantity  of  firm  and  hard  bluish-grey  fibro-plastic  matter, 
effused  within  the  organ  and  between  the  tubuli,  and  also  surrotmding  the 
gland,  often  in  a  series  of  solid  and  very  firm  glistening  layers.  In  the  midst 
of  this,  opaque  yeUow  spots  or  masses,  cutting  smooth  and  firm,  will  be  seen. 
These  have  been  mistaken  for  tubercles,  but  are  in  reality  masses  of  plastic 
deposit  that  have  undergone  fatty  degeneration. 

JVectimewi.— Strapping,  and  the  administration  of  an  alterative  course  of 
bichloride  of  mercury,  may  be  tried.  If  the  testis  do  not  diminish  in  size  by 
these  means,  or  if  it  be  a  source  of  much  inconvenience  to  the  patient,  it  must 
be  removed. 

Tuberculous  Sarcocele,  or  Scrofulous  Testicle.— This  disease,  although 
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occasionally  met  with  in  individuals  otherwise  strong  and  healthy,  chiefly 
occurs  in  those  of  a  ieehle  or  cachectic  constitution,  usually  in  early  manhood, 
and,  although  commonly  associated  with  a  tendency  to  phthisis,  often  occurs 
without  any  evidence  of  tuherculisation  in  other  organs  or  tissues  than  the 
testes    It  commonly  results  from  a  hlow,  squeeze,  or  other  injury,  as  a  sequence 
of  gonorrhocal  epididymitis,  or  from  any  cause  that  may  produce  chronic 
orchitis  ;  the  inflamination  owing  to  constitutional  predisposition  hecommg 
strmnou's,  and  leadiag  to  the  deposit  of  tubercle.    Sometimes  it  occurs  as  the 
result  of  ulterior  changes  in  the  syphilitic  sarcocele.  It  is  essentially  character- 
ised hy  the  deposition  of  tuberculous  matter  in  the  testis.    The  tubercles  may 
occur  as  grey  granulations ;  they  may  be  indltrated  or  encysted,  varying  in  size 
from  a  pin's  head  to  a  cherry-  or  plum-stone.    When  encysted,  they  are  of  a 
bright  yeUow  colour,  tolerably  firm  and  laminated,  contrastiag  strongly  with 
the  inflamed  gland,  in  the  midst  of  which  they  are  deposited.    Tubercles  ia  aU 
stages  of  developement  and  disintegration  are  commonly  found  in  the  same 
organ.    They  are  usually  fijst  deposited,  and  accordingly  are  more  advanced, 
in°the  epididymis,  more  especially  about  its  head.  The  irritation  occasioned  by 
their  presence  usually  gives  rise  to  abundant  lowly  organised  plastic  deposits  m 
the  organ.    Their  presence  in  and  between  the  tubuli  eventually  produces  in- 
flammation, suppuration,  and  ultimate  disorganisation  of  the  structure  of  the 
testis,  with  wliich  they  become  mixed  up,  so  as  to  form  a  pultaceous  cream  or 
cheesy  mass  of  a  dirty  buff  colom-. 

Sympioms.— The  strumous  or  tuberculous  sarcocele  presents  three  varieties, 
the  symptoms  of  which  vary  somewhat.  The  first  is  characterised  by  a  fungous 
protrusion;  the  second  by  an  uniform  elastic  enlargement;  and  the  third  by  its 
association  with  syphilitic  disease. 

1.  In  the  most  common  variety,  without  any 
very  evident  cause,  or  perhaps  after  injury,  gonor- 
rhoeal  ioflammation,  or  venereal  excesses,  the  testis 
gi'adually  and  slowly  enlarges,  often  attaiaing  a 
very  considerable  bulk,  and  usually  becoming  at 
the  same  time  nodulated  and  irregular,  hard  and 
craggy ;  the  hardness  is  confined  to  the  nodules, 
the  gland  feeling  soft  between  them ;  and  hydrocele 
occasionally  coexists.  The  epididjnnis  is  most  com- 
monly the  part  that  is  fu-st  affected  in  this  way, 
though  not  imusuaUy  it  is  the  body  of  the  organ 
that  suffers.    Though  the  disease  commences  in 
one  testis,  both  almost  invariably  at  last  suffer, 
either  simultaneously  or  successively.   One  of  the 
Fig.  C09.— Fungating  Tuber-      modulated  masses  iu  the  affected  testis  usually 
cuious  Testicle.  graduaUy  increases  in  size  ;  the  skin  covering  it 

becomes  red,  shining,  and  thimied  ;  and  at  last  adhesion  forms  between  it  and 
the  testis,  indolent  suppuration  takes  place,  and  on  the  discharge  of  the  abscess 
a  fistulous  opening  is  left.  Through  this  aperture  a  fungus  speedily  protrudes, 
which  Ri-ows  sometimes  slowly,  sometimes  rapidly,  perhaps  attainmg  a  very 
considerable  size  (Fig.  609).  As  the  fungus  increases,  the  organ  appears  to 
atrophy,  but  in  reality  is  drawn  out  of  the  scrotmn  and  merges  mto  the  fungus 
This  fun-us  is  not  a  new  growth,  but  is  a  granular  mass  composed  essentiallj'^  of 
the  tubuli  testis  and  lymph.  It  is  in  the  form  of  a  pale  reddish-j^llow  granular 
mass,  and  is  composed  of  an  exuberant  outgrowth  of  the  tubuli  testis  mflamed 
and  mixed  with  lymph  and  tuberculous  matter.  If  the  fungus  con  mue  small 
and  firm,  it  may  become  a  very  chronic  complaint ;  but,  if  large,  rapidly  growmg, 
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and  loose-textured,  it  speedily  destroys  tlie  secreting  structure  of  the  testis, 
lecaving  nothing  in  the  scrotum  but  a  thickened  epididymis.  It  is,  however, 
siu-prising  how  long  tlie  functions  of  this  organ  will  continue,  though  its  tissue 
is  in  a  great  measure  destroyed,  and  its  structiu-e  traversed  by  suppurating  iistulee. 

2.  In  the  second  variety,  tuberculosis  of  the  testis  developes  in  a  different 
manner,  the  organ  enlarging  generally,  at  first  being  soft,  almost  semi-fluctuat- 
ing, but  after  a  time  feeling  hard  and  elastic,  but  uniform  and  smooth  ;  in  fact, 
much  like  ordinary  sarcocele  -without  the  outgrowth  of  a  fungus.  In  this 
variety  the  process  of  disintegration  is  most  active  ;  and  the  lowly  organised 
plastic  matter,  which  is  cliaracteristic  of  the  other  varieties,  is  not  met  with. 
On  examining  such  a  testis  after  removal,  it  may  be  found  in  one  of  two  con- 
ditions ;  either  the  tubercle  will  have  been  deposited  in  the  transverse  yellowish- 
grey  striae,  running  across  the  organ  in  all  directions,  which  is  greatly  enlarged, 
but  still  continues  withia  the  tunica  albuginea  and  vaginalis  ;  or,  if  the  disease 
have  advanced  beyond  this  stage,  the  strumous  matter,  mixed  with  inflammatory 
products  and  debris  of  tubuli,  may  be  found  filling  up  the  truiica  vaginalis, 
into  which  it  has  protruded,  or  with  which  the  true  envelopes  of  the  testis  are 
incorporated. 

3.  In  the  third  variety  of  tuberculous  testis,  the  disease  is  developed  in 
conjunction  with  syphilitic  sarcocele  ;  bright  patches  of  j^ellow  tubercle  being 
deposited  in  the  midst  of  the  pale  bluish-grey  plastic  matter  of  the  sarcocele. 

Treatment. — The  treatment  of  strumous  testis,  before  the  fungus  has  pro- 
truded, must  be  conducted  on  the  general  principles  laid  down  when  speaking 
of  scrofula :  alteratives,  tonics,  especially  the  iodide  of  iron,  with  cod-Uver  oil, 
and  general  hygienic  means  calculated  to  improve  the  health,  mtist  be  steadily 
persevered  in  for  some  length  of  time.  The  best  local  treatment  will  consist 
in  the  application  of  leeches  from  time  to  time,  followed  by  discutient  iodine 
lotions,  or  the  iodide  of  lead  ointment. 

"When  the  fungus  has  protruded  through  one  of  the  fistulous  apertures, 
means  must  be  taken  to  repress  or  remove  tMs,  lest  it  go  on  to  complete 
destruction  of  the  testis.  If  it  be  of  small  size,  the  better  plan  will  be  to 
sprinkle  it  with  red  oxide  of  mercury,  and  to  strap  it  tightly  down  with  a  piece 
of  lint  and  strapping.  If  larger,  it  may  be  shaved  off,  and  the  cut  surface 
then  dressed  with  the  ointment  of  red  oxide  of  mercury  ;  care  being  taken, 
during  cicatrisation,  to  repress  the  gi-anulations  below  the  level  of  the  sur- 
rounding integument  by  strapping  and  pressure.  Syme  has  recommended  that 
the  pressure  should  be  effected  by  the  integument  of  the  part ;  an  elliptic 
incision  being  made  round  the  fungus,  the  edges  of  this  depressed  down  and 
then  brought  over  the  fimgus,  and  retained  there  by  stitches.  This  operation 
I  have  practised  with  success.  Should  the  fungus  be  of  very  large  size,  so  as 
to  include  -within  itself  the  whole  or  greater  part  of  the  swelling  structure  of 
the  testis,  it  may  not  be  possible  to  save  any  of  the  organ.  On  shaving  off 
such  a  protrusion,  what  little  remains  of  the  testis  may  be  found  deeply  infil- 
trated -with  tubercle.  In  such  circumstances  it  is  better  to  remove  the 
Avhole  of  the  organ  ;  if  left  it  could  never  be  of  any  service,  and  would  con- 
tinue slowly  to  suppurate. 

Syphilitic  Sarcocele,  both  in  its  simple  and  its  strumous  character,  has 
already  been  considered  at  p.  611,  vol.  i.  ;  to  which  I  would  refer  the  reader. 

Cystic  Disease  of  the  Testis,  or  Cystic  Sarcocele,  may  be  of  two  kinds  : 
simple  or  malignant.    When  simple,  it  is  a  disease  somewhat  analogous  to  the 
cystic  sarcoma  of  the  breast.    The  testis  becomes  much  enlarged,  indurated 
of  a  yellowish-white  and  opaque  appearance,  and  studded  with  a  multitude  of 
cysts  that  vary  in  size  from  a  pin's  head  to  a  cherry,  containing  clear  amber- 
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coloured  or  brownisli  fluid  (Fig.  610).  Tliis  affection,  couBisting  in  the  alteration 
and  condensation  of  tlie  orchitic  stracturc,  with  the  formation  of  these  distiact 
independent  cysts,  must  not  be  confoimded  with  the  accidental  occurrence 

of  a  cyst  or  two  in  a  scrofulous  testis.  It  is  a 
local  affection  ;  and,  although  the  organ  may  attain 
a  considerable  bulk,  it  never  gives  any  indication  of 
malignancy. 

Diagnosis. — This  affection  has  been  carefully 
studied  by  Sir  A.  Cooper  ;  who,  with  great  justice, 
adverts  to  the  difficrdty  of  distinguishing  it  from 
other  diseases '  of  this  organ,  more  especially  from 
hydrocele.  The  points  to  be  especially  attended  to 
in  distinguishing  the  cystic  sarcocele,  are  its  want 
of  translucency,  the  more  globular  shape  of  the 
organ,  its  weight,  and  the  enlarged  and  varicose 
state  of  the  veins  of  the  cord.  If  there  be  any  doubt, 
an  exploratory  puncture  wUl  resolve  tlus,  and  should 
always  be  practised. 

Structure. — Accordiag  to  Curling,  cystic  disease  of 
the  testicle  is  the  result  of  morbid  changes  in  the 
ducts  of  the  rete  testis.  When  of  an  innocent 
character,  the  cystic  disease  is  characterised  by  the 
presence  of  tesselated  epithelium  in  the  cysts  ;  when  malignant,  by  the  pre- 
sence of  nucleated  cancer-cells.  In  addition  to  this,  enchondroma  may  be  met 
with  in  both  forms  of  cystic  disease  ;  and  almost  invariably  in  old  cases  of  the 
innocent  variety. 

Treatment. — Cystic  sarcocele  requires  removal  of  the  diseased  organ. 
C^sts  containing  Coloured  Matters. — Occasionally,  cystic  tumours  of  the  testicle 
are  met  with,  ia  which  the  substance  of  the  organ  is  atrophied  or  absorbed, 
and  its  place  occupied  by  one  or  more  large  thin-waUed  sacculi  containing 
fluids  of  different  colour  and  consistence,  dark  or  fatty.  One  of  the  most 
remarkable  of  these  anomalous  tumours  of  the  testis  that  I  have  seen  was  under 
the  care  of  my  colleague,  Mr.  Marshall,  at  the  Hospital.  The  diseased  organ, 
wliich  was  of  about  the  size  of  an  ostrich's  egg,  and  felt  partly  solid  and  partly 
fluid,  was  found  after  removal  to  be  composed  of  a  large  cyst  filled  with  an 
oily  fluid,  like  melted  butter,  which  solidified  on  cooling.  After  removal, 
Marshall  found  that  the  sac  contained  some  foetal  debris,  and  was  doubtless  of 
an  embryonic  character.  The  patient,  who  was  about  thirty  years  of  age,  had 
been  affected  with  the  tumour  from  early  infancy. 

Malignant  Sarcocele,  or  Cancer  oe  the  Testicle,  not  unfrequently 
occurs,  and  almost  invariably  assimies  the  encephaloid  character.  It  is,  indeed, 
a  question  whether  any  other  form  of  cancer  ever  occiu-s  in  the  testicle.  Walshe 
agrees  with  most  observers  in  doubting  the  existence  of  the  other  varieties  of 
malignant  disease  in  this  organ. 

Cliaracters.— Cancer  of  the  testicle  most  conmionly  occurs  in  the  first  instance 
in  the  body  of  that  organ,  rarely  affectmg  the  epididymis  primarHy.  The 
ordinary  characters  of  enceiDhaloid  are  always  well  marked  in  this  affection  ; 
and  the  tumour  eventually  becomes  softened  do^vn,  pulpy,  and  fungous.  Inter- 
mixed with  the  encephaloid  are  commonly  found  masses  of  a  bright-yeUow 
colour,  which  have  sometimes  been  regarded  as  tuberculous,  but,  I  believe, 
erroneously  so  ;  for,  in  those  instances  in  Avliich  I  have  had  an  opportmiity  of 
examining  them,  I  have  found  them  to  consist,  as  in  the  simple  sarcocele,  of 
plastic  matter  that  was  undei-going  fatty  degeneration.    A  malignant  testicle 


Fig.  610. — Simple  Cystic 
Sarcocele. 
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may  rapidly  att^xin  a  very  considerable  magnitude,  becoming  as  large  as  a 
cocoa-m^t  in  a  few  weeks  or  months.  When  of  this  size  it  is,  of  course 
abundantly  supplied  by  blood-vessels  ;  consequently  the  spei-matic  axtery  and 
accompanying  vdns  will  be  foimd  a  good  deal  dilated.  The  lymphatic  glands 
in  the  neighbourhood  speedily  become  enlarged,  those  m  the  iliac  fossa  espe- 
cially, as  may  be  ascert.xined  by  deep  pressm-e  in  the  flank.  The  inguina 
ghmds  do  not  in  general  become  affected  untU  the  skin  has  become  iniphcated 
by  the  progi-ess  of  the  disease.  It  is  then  also  that  the  cancerous  cachexy 
rapidly  develops  itself.  ,   ,  i 

The  Symptcms  of  encephaloid  of  the  testicle  are  usuaUy  somewhat  obscure  m 
the  eai-ly  stages,  although  they  become  clearly  and  distinctly  developed  as  the 
disease  progresses.  The  patient  first  begins  to  complain  of  some  degree  ot 
dragging  pain  and  weight  in  one  of  the  testes,  which  on  examination  wiU  be 
found  to  be  indurated  and  enlarged,  though  preserving  its  normal  shape.  The 
enlargement  continues  until  the  testicle  attains  about  the  size  and  shape  of  a 
duck's  egg,  being  somewhat  tense  and  elastic,  but  smooth  and  heavy.  As  it 
increases  in  size,  which  it  usuaUy  does  with  rapidity,  it  becomes  rounded  and 
somewhat  doughy  or  pulpy  in  feel  in  parts,  where,  indeed,  it  may  almost  be 
semi-fluctuating,  though  in  others  it  continues  hard  and  knobbed.  This  altera- 
tion in  feel  is  partly  due  to  softening  of  the  substance  of  the  tumour,  and 
partly  to  its  making  its  way  through  the  tunica  albugmea.  The  scrotum  is 
much  distended,  reddened,  and  purplish,  and  becomes  covered  by  a  network  of 
tortuous  veins  ;  the  cord  may  be  felt  somewhat  enlarged,  hard,  and  knotty.  As 
the  disease  advances,  the  scrotum  becomes  adherent  at  some  of  the  softened 
parts,  ulceration  takes  place,  and  a  fungus  projects,  which  presents  all  the 
characteristic  signs  of  fungus  hsematodes  ;  it  does  not  commonly  happen,  how. 
ever,  that  the  disease  is  aUowed  to  go  so  far  as  this  before  removal.  The  pain 
is  not  very  severe  at  first,  but  after  a  time  assumes  a  lancinating  character, 
extending  up  the  cord  and  into  the  loins.  '  _  _ 

Treatment— The  only  treatment  of  any  avail  in  encephaloid  of  the  testicle,  is 
the  removal  of  the  diseased  organ.  This  operation  is  not  performed  so  much  with 
the  view  of  curing  the  patient  of  his  disease,  which  wiU  probably  return  in  the 
iliac  glands  or  in  some  internal  organ,  as  of  affording  temporary  relief  from  the 
suffering  and  incumbrance  of  the  enlarged  testicle.  It  is  therefore  an  operation 
of  expediency,  and  should  only  be  done  in  those  cases  in  which  the  disease  is 
liinited  to  the  testicle,  the  cord  being  free  and  the  lumbar  glands  not  involved  ; 
so  that,  if  recurrence  take  place,  it  may  not  be  a  very  speedy  one. 

OPERATION  OF  CASTRATION. 

This  operation  may  be  required  for  the  various  non-malignant  affections  of 
the  testicle  that  have  resisted  ordinary  constitutional  and  local  treatment,  and 
have  become  sources  of  great  annoyance  and  discomfort  to  the  patient ;  in  the 
early  forms  of  malignant  disease  also  it  may  be  advantageously  practised.  The 
operation  may  be  performed  in  the  following  way.  The  patient,  having  had 
the  pubes  shaved,  should  He  upon  his  back  with  the  legs  and  thighs  hanging 
over  the  end  of  the  table.  The  Surgeon  should  then  take  his  stand  in  front  of 
the  patient  between  his  legs,  and,  grasping  the  tumour  at  its  posterior  part 
with  his  left  hand,  make  the  scrotum  in  front  of  it  tense.  If  the  mass  to  be 
removed  be  of  small  size,  he  makes  a  longitudinal  incision  over  its  anterior 
surface  ;  if  of  large  size,  a  double  eUiptical  incision,  enclosing  a  portion  of  the 
scrotum.  The  incision  should  commence  opposite  to  the  external  abdominal 
ring,  and  be  carried  rapidly  down  to  the  lower  part  of  the  scrotum.    By  a  few 
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touches  ^vith  a  broad-bladed  scalpel  or  bistoury,  whilst  the  skin  is  kept  upon 
the  stretch,  the  tumour  is  now  separated  from  its  scrotal  attachments,  and 
merely  left  connected  by  the  cord,  which  must  then  be  divided.  In  some  cases, 
it  will  be  found  advantageous  to  expose  and  divide  the  cord  in  the  first  instance, 
before  dissecting  out  the  tumovir  from  the  scrotiun,  as  in  this  way  a  better 
command  over  it  is  obtained. 

The  Division  of  the  Cord  constitutes  the  most  important  part  of  the  opera- 
tion, whether  this  be  done  first  or  last ;  as,  unless  care  be  taken,  it  may  be 
retracted  through  the  abdominal  ring  into  the  inguinal  canal,  where  it  is 
extremely  difficult  to  follow  it,  and  where  the  cut  stump  may  bleed  very  freely, 
pouring  out  the  blood  into  its  own  areolar  tissue  so  as  to  swell  up  rapidly, 
forming  a  large  thrombus,  and,  if  not  properly  secured,  giving  rise  to  extensive 
and  even  fatal  infiltration  into  and  between  the  muscles  of  the  part  and  into 
the  flank.  This  accident  is  prevented  by  tying  a  piece  of  tape  tightly  round 
the  cord  above  the  part  to  be  cut,  and  giving  this  into  the  charge  of  an  assistant 

(Fig.  611).  The  arteries  of  the 
cord  may  then  be  tied  separately. 
A  better  and  safer  plan  than  this, 
however,  and  one  which  I  now 
invariably  adopt,  is  to  ligature 
the  cord  as  a  whole.  This  is 
done  by  passing  a  piece  of  strong 
whipcord  under  the  cord,  and 
tying  the  whole  of  this  structure 
very  tightly  before  dividing  it. 
In  this  way  hasmorrhage  is  most 
effectually  restrained ;  and  the 
ligature  separates  about  the  eighth 
day.  It  is  worthy  of  remark,  that 
the  inclusion  of  the  whole  cord  in 
the  ligature  gives  rise  to  no  after- 
pain  of  any  consequence.  Sutures 
are  seldom  required,  the  edges 
coming  into  apposition  of  them- 

Fig.Gll.-Dmsion  of  the  Cord  in  Castration.         selves;    the    wound    must  be 

lightly  dressed,  and  allowed  to 
heal  by  granulation,  bagging  in  the  lower  part  being  prevented  dviring  the 
after-treatment. 

In  cancer  of  the  testicle,  it  is  of  great  consequence  to  divide  the  cord  as 
high  up  as  possible,  for  obvious  reasons.  It  vtoll  not,  however,  be  safe  to  do 
this  opposite  the  abdominal  ring  in  the  way  that  has  just  been  described, 
as  there  would  not  be  sufficient  space  for  the  assistant  to  hold  the  cord  above 
the  part  to  be  divided.  In  cases  of  this  kind,  I  have  found  it  a  good  practice 
to  expose  the  cord  by  dissection  np  to  the  abdominal  rmg  ;  then  to  draw  it  well 
down,  and  to  include  the  whole  in  a  strong  whipcord  ligature,  tied  round  it  as 
tightly  as  possible.  The  section  is  then  made  a  quarter  of  an  inch  below  this,  and 
the  operation  is  completed  as  usual ;  the  cut  stump  of  the  cord  may  retract  into 
the  inguinal  canal,  but  cannot  bleed  if  properly  tied,  and  will  always  be  imder 
command  by  drawing  upon  the  whipcord.  This  plan  of  tying  the  cord  en 
masse  was  at  one  time  generally  adopted  in  aU  cases  of  castration,  but  is  not 
now  commonly  employed.  The  objection  to  it  is,  that  by  compressing  the 
spermatic  nerves  with  the  ligature  the  after-pain  is  increased  ;  but  this 
certainly  does  not  always  happen,  for,  in  the  instances  in  wliich  I  have  done 
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it  at  the  Hospital,  but  little  pain  was  complained  of;  and  the  practice  in 
malignant  disease  of  the  testicle  has  the  advantage  of  enabling  the  Surgeon  to 
divide  the  cord  at  a  higher  point  than  he  otherwse  could  ;  which  advantage  is 
stni  further  increased  by  the  parts  within  and  below  the  ligature  sloughing 
away,  and  thus  eventually  carrying  the  section  to  a  level  with  the  point  tied. 

GENERAL  DIAGNOSIS  OF  SCROTAL  TUMOURS. 

The  diagnosis  of  scrotal  tumom-s  is  not  only  of  considerable  importance,  but 
is  often  attended  with  very  great  difficulty  :  the  more  so,  as  they  are  frequently 
associated  with  one  another,  so  that  much  tact  and  care  are  required  to  dis- 
criminate their  true  nature.  Thus  it  is  not  uncommon  to  find  a  hydrocele  and 
a  hernia  ;  a  hydrocele  and  a  varicocele  ;  or  these  affections  co-existing  with  a 
solid  tumour  of  the  testicle.  In  other  cases,  again,  as  in  the  annexed  figure 
(612),  an  encephaloid  tumour  may  co-exist  with 
a  hydrocele  of  the  tunica  vaginalis,  and  with 
an  encysted  hydrocele  of  the  cord. 

Tumours  of  the  scrotum  may,  in  a  diagnostic 
point  of  view,  be  divided  into  two  distinct 
classes  : — 1,  the  Reducible  ;  and  2,  the  Irredu- 
cible. 

1.  Reducible  Tumours. — These  are  Hernia, 
Congenital  Hydrocele,  Diffuse  Hydrocele  of 
the  Cord,  and  Varicocele ;  in  all  of  which  the 
swelling  can  be  made  to  disappear  more  or  less 
completely  by  pressure  and  by  the  patient  lying 
down  ;  reappearing  on  the  removal  of  the  pres- 
sure, or  on  his  assuming  the  erect  posture.  The 
mode  in  which  the  tumour  disappears  tends 
greatly  to  establish  its  diagnosis  ;  though  the 
general  character  of  the  swelling,  and  the 
history  of  the  case,  afford  important  collateral  g7naiis^nd  of'the  Cord."  ■^""^'"^ 
evidence  on  this  point. 

a.  In  Hernia  there  are  the  ordinary  signs  of  this  affection,  such  as  impulse 
on  coughing,  &c.  On  reducing  the  tumour  it  •v\dll  be  found  that  its  return 
into  the  abdomen  is  accompanied  by  a  gurgling  noise,  and  by  the  sudden 
slip  upwards  of  evidently  a  solid  body.  In  the  other  reducible  tumours, 
the  diminution  and  eventual  disappearance  imder  pressure  are  more  gradual, 
and  there  is  no  reduction  of  the  mass  as  a  whole. 

b.  The  gradual  squeezing  out  of  the  contents  of  a  Congenital  Hydrocele 
together  with  its  translucency,  and  the  early  age  at  which  it  occurs,  will 
establish  its  true  character. 

c.  In  the  Diffuse  Hydrocele  of  the  Cord,  there  is  an  uniform  semi-fluctuating 
swelling  in  and  near  the  ring  ;  in  which,  however,  there  is  no  gurgling,  &c.,  no 
complete  and  sudden  disappearance  as  in  hernia.  It  is  also  less  defined,  and 
has  a  less  distinct  impulse  on  coughing. 

d.  Varicocele  may  always  be  distinguished  by  its  pyramidal  shape,  and  its 
knotted,  soft,  and  irregular  feel.  After  being  reduced  when  the  patient  lies 
down,  it  vnW,  when  he  stands  up,  fill  again,  even  though  the  Surgeon  compress 
the  external  ring  with  his  fingers.  This  sign,  which  distinguishes  it  from  a 
hernia,  occurs  also  in  hydrocele  ;  from  which,  however,  the  varicocele  may  be 
distinguished  by  the  absence  of  translucency,  the  want  of  fluctuation,  and  the 
general  feel  of  the  tumour. 

2.  Irreducible  Scrotal  Tumours  are  of  various  kinds  ;  such  as  Omental 
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Hernia,  Hydrocele,  Hscmatocele,  tlie  various  forms  of  Sarcocele,  and  Cancer  of 
the  Testicle.  Tliese  tumours,  though  in-esenting  certain  characters  in  common, 
yet  diifer  somewhat  in  the  predominance  of  particular  signs.  Thus,  the  shape 
of  the  tumoirr  is  usually  pyriform  in  hydrocele,  globular  in  hsematocele,  and 
oval  in  sarcocele ;  though  this  is  subject  to  much  variation.  The  weight  is 
least  in  hydi'ocele  and  greatest  in  sarcocele,  proportionately  to  the  size  of  the 
tumour.  The  characters  of  the  surface  present  considerable  differences,  being 
smooth  and  tense  in  hydrocele  and  hsematocele  ;  often  irregular,  hard,  or 
knotted  in  the  other  varieties.  The  rapidity  of  the  formation  of  the  tumour  is 
greatest  in  hsematocele. 

a.  Irreducible  Scrotal  Hernia  may  be  recognised  by  its  irregular  feel,  by  its 
impulse  on  coughing,  by  its  occupation  of  the  canal,  and  by  the  testicle  being 
distinctly  perceptible  below  it. 

6.  Hydrocele  of  the  Tunica  Vaginalis  is  always  recognisable  by  its  trans- 
lucency  ;  and  the  amount  of  opacity  conjoined  with  this  will  enable  the 
Surgeon  to  distinguish  the  degree  of  enlargement  of  the  testis,  and  how  far 
there  is  a  sarcocele  conjoined  with  it. 

c.  In  Ecematocele  the  tumour  is  of  sudden  or  rapid  formation,  somewhat 
globular,  opaque,  but  not  very  heavy  or  hard,  and  smooth  upon  the  surface. 

d.  In  Sarcocele  generally  the  ttimour  is  heavy  for  its  size,  frequently  globular 
or  irregular  in  shape,  sometimes  knobbed,  and  usually  attended  by  a  good 
deal  of  dragging  pain  in  the  groin,  and  frequently  by  some  enlargement  of 
the  cord. 

The  point  of  most  importance  in  the  diagnosis  of  sarcocele  is  to  distinguish 
the  malignant  from  the  non-malignant  varieties.  In  the  malignant  the  rapidity 
of  the  growth,  the  softness  and  the  elasticity  of  the  tumour,  the  implication  of 
one  testis  only,  and  the  early  enlargement  of  the  cord,  with  its  indurated  and 
knobbed  condition,  are  important  signs  ;  especially  if  the  disease  occur  in 
young  men.  In  a  more  advanced  condition,  the  softening  of  the  swelling  at 
parts  with  a  tuberous  condition  of  the  rest,  and  the  occurrence  of  fungus  with 
speedy  constitutional  cachexy,  will  point  to  the  malignant  nature  of  the 
tumour.  In  cases  of  much  doubt  and  difficulty  an  exploratory  puncture  may 
be  made,  when  the  contents  of  the  groove  in  the  needle  or  of  the  fine  cannula 
wUl  probably  determine  the  character  of  the  growth.  In  more  than  one 
instance,  in  which  there  was  much  obscurity,  I  have  seen  the  true  nature  of 
the  disease  cleared  up  in  this  way. 

IMPOTENCE  AND  SPEEMATORRHCEA. 
Various  forms  of  debility,  of  loss  of  power,  or  of  irregularity  of  action  in 
the  generative  organs,  are  confounded  together  under  the  terms  Impotence 
and  Spermatorrhcea.  These  conditions  require  a  more  careful  consideration 
on  the  part  of  the  educated  Surgeon  than  they  have  hithei'to  received,  as 
their  existence  is  a  source  of  the  deepest  mental  depression  and  distress  to 
the  sufferer.  It  is  certainly  one  cause  of  conjugal  infidelity,  and  occasionally 
of  suicide.  These  affections,  which  are  of  extreme  frequency  amongst  all 
classes  of  the  community,  having  scarcely  as  yet  received  that  attention  on 
the  part  of  the  profession  generally  that  their  importance  desers^es,  the  unfor- 
tunate sufferers  from  them  are  too  often  driven  into  the  hands  of  those  pestUent 
quacks  that  flourish  in  the  metropolis,  and  infest  almost  every  town  in  the 
country,  and  by  whom  they  are  not  unfi-equently  ruined  in  health  as  well  as 
in  purse. 

We  may,  I  think,  recognise  at  least  three  distinct  varieties  of  generative 
debility  and  impotence  :  1.  True  Spermatorrhcjea,  or  Seminal  Elux  ;  2.  Spas- 
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modic  Spermatorrlicca,  or  Spermaspasmos  ;  and,  3,  that  arising  from  Want  of 
Seminal  Secretion,  or  Asperma. 

1.  True  Spermatorrh(ea,  or  Seminal  Flux,  is  chiefly  met  with  in  young 
men  iisuaUy  from  the  ages  of  eighteen  to  thirty.  It  is  commonly  the  conse- 
quence of  mastm-bation  in  boyhood,  of  debiHty  of  the  generative  organs 
induced  by  gonorrhoea,  or  of  the  continued  struggle  to  repress  the  natural 
sexual  desires  by  a  life  of  forced  or  imavoidable  continence.  In  this  form  of 
the  disease  there  is  a  mixture  of  irritability  and  of  debility.  The  generative 
organs  are  excited  by  slight  emotional  causes,  or  by  trivial  and  ordinary 
physical  stimuli— a  thought,  a  look,  a  word,  the  movement  of  a  carriage,  the 
effort  of  straiuing  at  stool,  will  excite  the  secretion  of  the  testes,  which  the 
debUitated  state  of  the  parts  allows  to  escape  with  a  feeble  ejaculatory  effort. 
In  the  slighter  cases,  and  in  the  earlier  stages  of  the  disease,  these  emissions 
take  place  but  occasionally — three  or  four  times  a  week,  chiefly  in  the 
morning,  in  the  mid  state  between  waking  and  sleeping,  and  are  preceded  by 
an  erection.  In  the  more  advanced  stages,  the  emissions  occur  once  or  oftener  in 
the  twenty-four  hours  without  an  erection  ;  the  semen  at  last,  when  discharged, 
flowing  back  into  the  neck  of  the  bladder  escaping  with  each  discharge  of  the 
urine,  or  being  squeezed  out  after  defecation.  The  patient's  physical  and  mental 
state  becomes  seriously  implicated  in  these  cases  of  true  spermatorrhoea.  His 
coimtenance  is  pallid,  ansemic,  and  sallow  ;  his  features  are  drawn  ;  his  eyes 
lifeless ;  his  spirits  depressed,  often  to  the  lowest  depths  of  despondency  and 
despair.  Connection  is  impracticable,  as  the  discharge  of  semen  takes  place 
before  erection  occurs. 

Diagnosis. — This  form  of  spermatorrhoea  is  apt  to  be  confounded  with 
prostatorrhoea  (p.  624,  vol.  ii)  ;  but  the  diagnosis  may  always  be  effected  by  a 
microscopical  examination  of  the  discharge. 

Treatment. — The  curative  treatment  should  consist  in  giving  tone  to,  and 
in  lessening  the  irritability  of,  the  genito-urinary  organs.  In  these  cases  it 
becomes  necessary  to  maintain  and  improve  the  tone  of  the  system  by  remedies 
calculated  to  remove  the  anaemia  and  to  stimulate  the  nervous  energies.  With 
this  view,  the  preparations  of  iron,  phosphorus,  nux  vomica,  and  canthaxides 
will  be  found  the  most  effective.  The  syrup  of  the  phosphate  of  iron  and 
strychnine,  or  the  tinctiire  of  the  perchloride  of  iron,  in  combination  with 
those  of  nux  vonoica  and  cantharides,  will  be  found  of  the  greatest  service. 
But  under  any  form  of  treatment  the  cure  will  be  slow,  and  long-continued 
perseverance  in  the  use  of  remedies,  local  and  constitutional,  is  impera- 
tively necessary.  In  addition  to  these  means  the  cold  hip-bath  should  be 
assiduously  employed.  This  the  patient  should  use  every  night  and  morning ; 
remaining  in  it,  at  first,  for  about  three  minutes,  but  gradually  increasing 
the  time  of  immersion  to  ten  or  fifteen.  In  some  cases  the  cold  shower- 
bath  aj»pears  to  give  more  tone,  and  then  should  be  preferred.  These 
means,  useful  as  adjimcts,  will  not,  however,  cure  the  patient.  For  tlais 
purpose,  the  local  irritability  must  be  removed  by  the  application  of  the 
nitrate  of  silver  to  the  prostatic  and  bulbous  portions  of  the  urethra.  It  will 
usually  be  fomd  that  there  is  a  good  deal  of  tenderness  in  these  situations, 
felt  on  pressing  upon  the  perineeum,  or  on  passing  an  iiistrument  into  the 
urethra,  when,  as  the  point  enters  the  bulb,  the  patient  will  suffer  much 
pain.  The  continuance  of  this  irritation  certainly  keeps  up  the  seminal 
emissions,  and  thus  maintains  the  debility  of  the  genital  organs,  and  the 
nervous  in-itability  that  are  so  characteristic  of  these  cases.  It  may  most 
effectually  be  remedied  by  the  application  of  the  nitrate  of  silver,  as  originally 
recommended  by  LaUemand  ;  and,  if  this  be  done  in  a  proper  manner,  a  cure 
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will  usually  be  accomplished.  For  many  years  past  I  have  employed,  with  much 
advantage  in  such  cases,  the  instrument  here  figured  (Fig.  613).  It  consists  of 
a  silver  catheter,  having  about  a  dozen  minute  apertures  near  the  end.  In  the 
interior  is  contained  a  slender  piece  of  sponge,  about  two  inches  long,  fixed  to 
the  expanded  end  of  a  firm  stylet  that  moves  within  the  catheter.  The  instru- 
ment is  charged  by  filling  the  sponge  with  some  solution  of  nitrate  of  silver 


Fig.  613.— Syringe-oatlaeter  for  applying  Caustic  to  the  Urethra. 


by  withdra-wong  the  stylet.  It  may  then  be  well  oiled  ;  and,  being  passed 
down  to  the  spot  to  be  cauterised,  the  solution  is  forced  out  of  the  aperture 
by  pushing  down  the  rod,  which  compresses  the  sponge.  I  have  found  this 
syringe-catheter  far  safer  and  more  manageable  than  Lallemand's  or  any  other 
parte- caustiques  that  act  by  protruding  a  spoon  or  sponge,  which  is  apt  to  be 
grasped  by  the  spasmodic  action  of  the  muscles  of  the  part,  often  being 
returned  with  diiiiculty  into  the  shaft,  and  not  without  risk  of  lacerating  the 
mucous  membrane.  I  generally  use  a  solution  of  the  strength  of  3j  of  the 
nitrate  to  an  ounce  of  water  ;  though  sometimes  only  a  half  or  a  third  of 
tliis  strength  can  be  borne.  The  application  usually  occasions  a  good  deal  of 
irritation  for  a  time,  sometimes  even  a  muco-purulent  discharge,  and  can  only 
be  repeated  at  intervals  of  fi-om  ten  days  to  a  fortnight.  Any  undue  amount 
of  irritation  must  be  subdued  by  ordinaiy  antiphlogistic  treatment. 

2.  Spasmodic  Spermatorrhcba,  or  Spermaspasmos,  more  frequently  occurs 
between  the  ages  of  twenty-five  and  forty.  It  is  frequently  predisposed  to 
by  residence  in  a  warm  climate,  or  by  the  existence  of  some  disease  about  the 
generative  organs  ;  such  as  stricture,  varicocele,  neuralgia  testis,  &c.  In  these 
cases  there  is  not,  proj)erly  speaking,  a  seminal  flux  ;  but  connection  cannot 
be  effected,  as  erection  and  ejaculation  are  either  simultaneous  acts,  or  the 
erection  subsides  before  the  emission  takes  place. 

Treatment. — This  is  a  condition  of  ii-ritability  rather  than  of  debility.  It 
often  occurs  in  strong  and  otherwise  healthy  yoimg  men,  accustomed  to  field- 
sports  and  out-of-door  exercises.  There  is  no  evidence  of  antemia  or  of  debility 
of  any  kind.  Hence  tonics  are  not  necessary  ;  nor,  indeed,  would  they  be  in 
any  way  iiseful. 

The  remedy  most  to  be  relied  upon  is  the  bromide  of  potassium  in  combina- 
tion with  camphor  and  belladonna,  with  local  cold  bathing,  and,  perhaps,  when 
there  is  urethral  irritation,  blisters  to  the  perinseum  and  along  the  penis.  In 
addition  to  these  means,  it  is  of  the  first  importance  to  enjoin  abstinence  in 
food  and  drink  ;  for,  in  many  of  these  cases,  it  -will  be  found  that  abdominal 
plethora  co-exists,  and  exercises  an  injurious  influence. 

3.  Impotence  arising  from  absence  of  all  sexual  desire  or  power,  or  from 
premature  decay  of  that  power,  is  not  unfrequently  met  with,  and  often  in 
individuals  who  are  otherwise  strong  and  healthy  ;  sometime.'?,  indeed,  in 
those  characterised  by  great  musciilar  power,  and  much  given  to  athletic 
exercises.  This  want  of  sexual  desire  may  be  looked  upon  in  many  instances 
as  a  natural  deficiency  in  the  organisation  of  the  individual,  for  which  medical 
or  surgical  treatment  can  do  little.  In  other  cases,  it  arises  from  exliaustion  of 
the  nervous  system  by  habitual  physical  or  mental  exertion,  ciirried  to  a  too 
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great  and  injurious  degree.  Complete  absence  of  seminal  secretion— ^s^^ema 
—except  in  cases  of  atrophy  or  absence  of  the  testes,  must  be  especially  rare. 
In  a  patient  of  mine  who  died  at  54  yeara  of  age,  and  who,  according  to  his  oym 
and  his  wife's  accoiint,  had  been  completely  impotent  for  the  twenty-four  pre- 
ceding years,  spermatozoa  in  considerable  quantities  were  after  death  found  in 
the  testes,  which  were  carefully  examined  Avith  the  view  of  ascertaining  whether 
they  ever  secreted  semen. 

Sterility  in  the  male  is  a  condition  that  has  attracted  some  amount  of 
attention  of  late  years.  It  may  occur  independently  of  any  of  the  states 
that  have  just  been  described,  in  individuals,  indeed,  who  are  possessed  of  a 
very  considerable  amount  of  sexual  desire  and  vigour.  It  would  appear  to  be 
due  to  some  morbid  condition  of  the  seminal  fluid,  in  conseqiience  of  which  the 
spermatozoa  are  either  deficient,  or  are  possessed  of  insufficient  vitality  to  effect 
impregnation.  The  causes  of  this  condition  are  very  obscure  ;  but  chronic 
gleet  and  epididymitis  appear  to  be  amongst  the  most  frequent.  The  only 
Treatment  that  could  be  adopted  with  any  prospect  of  success,  would  be  the 
^    removal  of  any  local  disease  existing  in  the  urethra  or  testis. 


CHAPTER  LXXIII. 


DISEASES  OF  THE  FEMALE  GENITAL  ORGANS. 
SoiiE  of  the  more  important  surgical  affections  of  these  organs,  such  as 
vagino-vesical  and  recto-vaginal  fistulas,  lacerated  perinseum,  and  tlie  various 
forms  of  syphilitic  disease  to  which  they  are  liable,  have  already  been  discussed. 
The  remaining  affections,  implicating  the  Vagina,  the  Uterus,  and  the  Ovaries, 
are  of  considerable  practical  interest ;  but,  as  their  full  consideration  would 
lead  me  far  beyond  the  limits  that  can  be  assigned  to  them  in  this  work,.! 
miist  content  myself  with  a  brief  indication  of  the  principal  points  deserving 
attention. 

INTRODUCTION  OF  INSTRUMENTS. 

Speculum  Vaginae. — Vaginal  specula  of  various  shapes  and  materials  are 
commonly  used  by  Surgeons.  When  the  os  and  cervix  of  the  uterus  require 
exploration,  the  most  convenient  instrument  is  certainly  the  cylindrical 
reflecting  glass  speculum  (Fig.  614) ;  which,  being  coated  with  a  layer  of 
tinfoil,  covered  by  India  rubber,  always  presents  internally  a  mirror-like 
surface,  by  which  a  strong  body  of  light  is  thrown  into  the  bottom  of  the  tube. 
It  has  the  additional  advantage  of  being  verj-  cleanly,  and  not  stained  by  any 
caustics  that  may  be  used  in  it.  These  specula  should  be  of  different  sizes,  and 
may  be  sometimes  advantageously  bevelled  off  at  the  inner  end.  When  the 
wall  of  the  vagina  requires  examination,  as  in  some  operations  for  fistula,  a 
bivalve  speculum  (Fig.  615),  one  with  expanding  blades  (Fig.  616),  a  cylindrical 
one,  provided  with  a  sliding  side,  or  the  "  duck-billed "  speculum  (Fig.  583) 
may  advantageously  be  used. 

Introduction  of  the  Speculum  may  readily  be  effected,  without  any  exposure 
of  the  person,  under  the  dress  or  bed-clothes.  There  are  two  positions  in 
which  the  patient  may  conveniently  be  placed  for  this  purpose.  In  the  first, 
she  lies  upon  her  back,  with  the  nates  well  raised  or  brought  to  the  edge  of 
the  bed  or  couch,  her  legs  separated,  and  her  feet  resting  on  two  chairs  ;  the 
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Surgeon,  standing  or  sitting  in  front  of  tlie  patient,  introduces  the  fore  and 
middle  fingers  of  his  left  hand  into  the  vagina,  dilates  its  walls,  and  passes 
the  speculum,  well  greased,  gently  and  steadily  between  and  tmder  them. 


Fig.  614. —Cylindrical  Speculum.   Fig.  G15.— Bivalve  Speculum.    Fig.  616. — Branched  Speculum. 


This  position  is  the  most  convenient  when  caustics  require  to-be  applied,  but 
is  often  objectionable  to  the  patient,  as  it  appears  to  entail  much  exposure, 
though  in  reality  it  need  not  do  so.  Another  mode  of  iatroducing  the  speculum, 
which  should  always  be  adopted  when  practicable,  consists  in  placing  the  patient 
on  her  left  side  across  the  bed,  with  the  knees  drawn  up,  and  the  nates  near 
the  edge  ;  the  instriiment  is  then  introduced  in  the  same  way  as  before,  the 
Surgeon  sitting  by  the  patient's  side.  In  whichever  way  the  speculimi  is  used, 
no  force  should  ever  be  employed ;  the  patient  should  be  placed  opposite  a 
good  light,  and  care  should  be  taken  that  the  instniment  be  introduced  fairly 
to  the  uterus,  the  position  of  which  may  have  been  previously  ascertained  by 
tactile  examination. 

Female  Catheter. — The  use  of  the  female  catheter  is  often  required  in 
various  diseases  and  operative  procedures  aboiit  the  genito-urinary  organs  of 
women.  It  should  be  introduced  without  exposure,  by  the  aid  of  the  touch 
alone.  This  may  readily  be  done,  as  the  patient  lies  in  bed,  imder  the  clothes. 
The  Surgeon,  standing  on  her  left  side,  passes  his  left  index  finger  downwai-ds 
between  the  nymphse  until  he  feels  the  projection  of  the  meatus  urinarius, 
immediately  above  the  entrance  into  the  vagina  ;  keeping  his  finger  just 
below  this,  he  uses  it  as  a  guide  to  direct  the  point  of  the  catheter  into  the 
canal. 

DISEASES  OF  THE  EXTERNAL  ORGANS  AND  VAGINA. 

The  vulva  and  the  njTnpha3  are  the  seats  of  nimaerous  morbid  conditions, 
principally  consisting  of  hypertrophy  or  of  verrucous  growths  from  them,  or 
the  formation  of  cysts  in  their  substance. 

Hypertrophy  of  the  Labia  to  a  limited  extent  is  not  unfrequently  met 
with,  one  labium  hanging  down  considerably  below  the  other.  In  these  cases, 
it  will  often  be  foimd  that  the  enlargement  is  duo  to  a  kind  of  solid  oedema, 
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originally  dependent  perhaps  upon  a  fissnre  or  ulcer  of  the  part.  In  other 
cases,  Lu-ge  fibro-celliilar  tiunoius  form  as  outgrowths  from  the  natural  struc- 
tures in  this  region  ;  these  may  reqrdi-e  removal  hy  simple  excision. 

Large  Condylomata  or  VERRUCiE  are  often  met  with  here,  as  the  result 
of  gonorrhceal  or  syi^hilitic  disease,  foi-ming  at  last  irregular  pendulous 
masses,  which  require  extu'pation,  either  by  knife  or  scissors.  I  have  had 
occasion  also  to  remove  a  lai-ge  Ncevus  by  ligature  fi'om  this  situation  ;  and, 
in  fact,  almost  any  growth  that  occurs  in  the  fibro-ceUulax  tissue  may  be  met 
with  here. 

Cystic  Tumours  are  not  nnfrequently  met  with  in  the  labia,  and  may  some- 
times resemble  rather  closely  the  ordinary  forms  of  inguinal  hernia  ;  with 
which,  however,  their  incompressibility,  irreducibUity,  and  the  absence  of 
impulse  on  coughing,  will  prevent  their  being  confounded.  These  cysts,  which 
require  removal  by  a  little  simple  dissection,  usually  contain  a  dark,  turbid,  or 
sanguiaeoiis  fliud,  and  sometimes  atheromatous  matter.  Tolerably  free  hsemor- 
rhage  may  follow  their  removal,  the  excitable  tissues  of  the  labia  being  cut 
into.  This  may,  however,  always  be  arrested  by  pressure  and  a  "[""l^andage. 
Occasionally  they  project  from  the  inside  of  the  vagina,  and  then  require 
removal  by  dissection  or  ligature,  as  can  be  best  practised. 

Imperforate  Vagina  is  occasionally  met  with  in  young  children,  and 
occasions  a  good  deal  of  anxiety  to  the  parents.  This  condition,  however,  may 
always  be  very  readily  and  speedily  removed  by  tearing  open  the  canal,  as  it 
were,  by  dragging  open  its  walls  in  opposite  directions,  and  breaking  through 
the  adhesions,  which  are  little  more  than  epithelial,  with  the  thumb  nail,  a 
blunt  probe,  or  the  handle  of  a  scalpel,  and  then  introducing  a  small  pledget  of 
greased  lint. 

Imperforate  Hymen  is  occasionally  met  with,  causing  great  inconvenience, 
and  even  danger,  by  the  retention  of  the  menstrual  secretion,  which  may 
accumulate  to  an  immense  extent,  and  become  converted  into  a  kind  of  choco- 
late-coloured grumous  fluid.  This  malformation  does  not  irsually  attract 
attention  until  the  age  of  seventeen  or  eighteen.  When  the  menstrual  flux 
has,  however,  not  appeared,  notwithstanding  periodical  constitutional  disturb- 
ance, an  examination  is  instituted,  and  the  cause  of  the  obstruction  is  revealed. 
In  these  cases  the  hymen,  which  forms  a  dense  elastic  membrane,  is  pushed 
down  between  the  vulvse,  and  the  accumulated  secretion  may  sometimes  be  felt 
as  an  elastic  fluckiating  tumour  above  the  pubes  or  in  the  iliac  fossa. 

The  Treatment  consists  in  pimcturing  the  hymen  with  a  trochar,  enlarging 
the  opening  with  a  probe-pointed  bistoury,  and  thus  discharging  the  retained 
fluid,  which  may  be  in  very  large  quantity.  This  operation  is  not  always 
imattended  by  clanger.  Suppuration  of  the  exposed  cavity  and  peritonitis 
may  come  on,  ending  in  the  patient's  death.  In  opening  the  membrane,  it 
need  scarcely  be  said  that  wounds  of  the  urethra  should  be  carefully  guarded 
against ;  and,  \vith  care,  that  canal  may  always  be  avoided.  I  have,  however, 
seen  one  case  in  which  it  had  been  sHt  up  by  the  Surgeon  who  punctured  the 
membrane. 

Occasionally  the  Surgeon's  advice  may  be  sought  by  married  women,  for  a 
rigid  and  only  fartially  perforate  hymen  ;  when  incision  with  a  probe-pointed 
bistoury  and  dilatation  with  a  sponge-tent  may  be  required.  Impregnation, 
however,  is  possible,  even  though  the  hymen  be  not  ruptured  ;  and  it  may  be 
necessary  during  parturition  actually  to  complete  the  division  of  that  mem- 
brane, if  tliickened  and  unruptured,  though  in  most  cases  it  gives  way  under 
the  pressure  of  the  fcEtal  head. 

Absence  of  the  Uterus  and  Ovaries,  with  imperforate  vagina,  is 
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occasionally  met  with  in  women,  otherwise  perfectly  well  formed  :  the  external 
organs  of  generation,  lahia,  and  nymphse  being  present,  and  tlie  breasts 
developed.  In  snch  cases,  it  is  remarkable  that  sexual  desire  usually  exists. 
The  true  condition  may,  however,  be  detected  by  an  examination  'per  rectum, 
and  especially  by  the  introduction  of  a  catheter  into  the  bladder  whibt  the 
finger  is  in  the  rectum,  when  the  two  cavities  will  be  found  to  be  in  close 
apposition  without  the  intervention  of  uterus  or  ovaries,  the  point  of  the 
instrument  being  felt  tliinly  covered  through  the  gut.  In  two  of  the  cases  of 
this  kind  in  which  I  have  been  consulted,  there  had  been  monthly  epistaxis. 
No  sur<^cal  interference  can  be  of  any  avail  in  such  cases  ;  and  an  attempt  to 
restore  the  vagiaa  would  necessarily  lead  to  fatal  results  by  opening  the 
peritoneal  cavity.  Occasionally,  if  the  woman  have  been  married,  the  fruitless 
attempt  at  coition  on  the  part  of  the  husband  has  caused  dilatation  and  ex- 
pansion of  the  urethral  orifice  to  such  an  extent,  that  the  index  finger  may  be 
introduced  into  the  cavity  of  the  bladder  ;  and  I  have  kno^vn  this  expanded 
urethra  mistaken  for  the  vaginal  aperture,  coitus  effected  into  it,  and  the 
existence  of  the  maKormation  for  a  time  completely  overlooked.  Simultaneous 
vesical  and  rectal  exploration  will  always  clear  up  the  true  nature  of  the 
case. 

Hypertrophy  op  the  Clitoris  is  occasionally  met  with ;  this  organ 
becoming  enlarged,  elongated,  and  pendulous,  and  in  some  cases  attaining  an 
enoi-mous  size.  Hargrave  mentions  an  instance  where  it  was  found  after 
removal  to  constitute  a  tumour  weighing  five  pounds  and  a  half.  When  the 
clitoris  is  enlarged,  it  may  give  rise  to  a  good  deal  of  irritation,  and  require 
excision,  an  operation  that  is  often  followed  by  rather  troublesome  haemorrhage, 
requiring  the  use  of  the  actual  cautery  for  its  arrest. 

Removal  of  the  Clitoris,  even  though  not  enlarged,  has  of  late  years  been 
recommended  and  extensively  practised  as  a  means  of  cure  in  some  forms  of 
epilepsy  and  of  erotomania.  This  is  an  operation  as  unscientific  as  it  would  be 
to  remove  the  glans  penis  for  the  cure  of  similar  affections  in  the  male,  and 
one  that  the  experience  of  the  profession  has  proved  to  be  as  useless  as  it  is 

unscientific.  .      j.  i 

Tumours  of  various  kinds  are  met  with  in  the  mterior  of  the  vagma, 
sprinc'ing  from  its  walls.  These  maybe  of  a  Cystic  character  ;  but  occasionaUy 
true  Mucous  Polypi  are  found  dependent  and  projecting  from  the  side  of  this 
canal  These  may  most  readily  be  removed  by  transfixing  their  base  by  a 
double  whipcord  ligature,  and  then  strangling  it.  In  performing  this  opera- 
tion however,  when  the  tumour  grows  from  the  posterior  waU,  care  must  be 
taken  to  ascertain  by  proper  digital  examination,  that  a  portion  of  the  rectum 
has  not  been  dragged  down  into  its  base. 

Prolapsus  of  the  anterior  or  the  posterior  wall  of  the  vagma  may  occur, 
oiving  rise,  in  the  first  instance,  to  protrusion  of  the  bladder,  or  Gystocele ;  m 
the  other  to  a  Bectocele.  In  either  case,  but  especially  in  the  fii'st,  it  occasions 
very  serious  and  troublesome  consequences,  amongst  which  clii'onic  irritation  of 
the  mucous  membrane  of  the  bladder,  with  perhaps  phosphatic  deposits  m  the 
urine,  are  the  most  marked.  These  protrusions  may  be  supported  by  the  use  of 
properly  constructed  belts  or  pessaries.  _ 

In  some  cases  the  Surgeon  may  feel  disposed  to  undertake  plastic  operations 
in  order  to  narrow  the  vaginal  orifice  by  freely  paring  the  opposite  portions  of 
its  walls  bringing  together  the  freshened  surfaces  by  means  of  the  qmUed 
suture,  and  thus  procuring  narrowing  of  the  canal  and  permanent  support  to 
the  protruded  part.  The  success  of  such  operative  proceedings  will  greatly 
depend  on  attention  to  details.    The  mucous  membrane  at  tlie  onnce  oi  tne 
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vagina  should  be  dissected  off  from  about  half  an  inch  below  the  meatus  on  one 
side,  to  a  corresponding  part  on  the  other,  in  a  strip  about  an  inch  and  a  half 
wide  ;  the  dissection  being  carried  well  up  posteriorly  in  the  fourchette.  Two 
or  three  deep,  and  as  many  superficial,  sutures  should  be  passed  ;  the  deep 
beuig  left  in  for  about  five,  the  superficial  for  seven,  days.  Great  attention 
should  be  paid  to  cleanliness,  the  patient  lying  on  her  side  with  a  catheter  iu 
the  bladder  commimicating  with  an  India-rubber  tube  to  carry  off  the  lU'ine  ; 
and  the  bowels  should  be  confined  by  opium. 

Various  Discharges  connected  with  the  female  organs  of  generation  fall 
under  the  observation  of  the  Sui-geon  ;  these  may  occur  from  the  external 
organs,  from  the  mucous  membrane  covering  the  cervix  uteri,  or  from  the 
interior  of  the  cavity  of  that  organ.  These  discharges,  when  proceeding  from 
the  mucous  membrane  covering  the  external  organ,  or  lining  the  vagina,  are 
frequently,  though  not  necessai-Uy,  of  a  gonorrhoeal  character  ;  and  then  require 
to  be  treated  in  the  way  that  has  been  mentioned  at  page  635,  vol.  ii.  When  they 
are  of  a  simple  nature,  proceeding  from  mere  excessive  secretion  of  these  parts, 
astringent  injections,  and  attention  to  the  general  health,  will  usually  succeed 
in  effecting  a  cure. 

When  these  discharges  proceed  from  the  cervix  or  the  interior  of  the  os 
uteri,  they  will  commonly  be  found  to  be  dependent  upon  a  chronically 
inflamed  or  congested  condition  of  the  organ,  or  upon  a  papillated,  granular, 
fissured,  or  ulcerated  condition  of  the  mucous  membrane,  often  connected  with 
more  or  less  local  thickening  and  induration  of  subjacent  structures.  These 
various  conditions,  often  of  a  very  persistent,  insidious,  and  destructive 
character,  have  of  late  years  been  fully  recognised  by  the  labours  of  some  of 
the  French  Surgeons,  more  particularly  of  Lisfranc,  Emery,  and  Jobert ;  and 
in  this  country  their  pathology  has  been  greatly  elucidated  by  Simpson  and 
Bennett.  To  Bennett  especially  is  due  the  great  credit  of  having  pointed  out 
the  true  pathology  of  various  uterine  diseases  that  were  previously  but  imper- 
fectly recognised,  and  of  having  shown  that  many  of  the  so-caUed  functional 
diseases  of  the  uterus  are  in  reality  dependent  upon  congestion,  inflammation, 
and  other  structural  lesions  of  this  organ. 

Symptoms.— Theae  uterine  discharges,  occurring  usually  as  the  result  of 
chronic  inflammation  and  its  consequences,  just  as  we  find  on  other  mucous 
surfaces,  as  those  of  the  urethra,  throat,  or  eyelids,  are  attended  by  various 
symptoms  indicative  of  local  distress  ;  such  as  pain  in  the  back  and  thighs,  and 
more  especially  in  the  left  groin,  with  dysmenorrhoea,  and  usually  a  good  deal 
of  sympathetic  constitutional  irritation,  terminating  in  impaired  digestion, 
malnutrition,  and  ansemia.  It  is  in  this  condition  of  the  system  that  many  of 
the  so-called  hysterical  affections  are  so  apt  to  arise ;  and  the  Surgeon  will 
often  find  that  the  most  inveterate  cases  of  neuralgia  of  the  joints,  the  spine, 
the  hip,  or  the  breasts,  and  of  amaurotic  and  other  obscure  affections  connected 
with  nervous  irritation,  are  primarily  dependent  on  chronic  uterine  disease  : 
and  it  is  only  by  attacking  and  removing  tliis,  that  he  wUl  remedy  the 
secondary  mischief.  On  examining  the  condition  of  the  cervix  and  os  uteri  in 
these  cases  by  means  of  the  speculum,  various  morbid  changes  will  be  observed 
in  them  ;  the  cervix  is  perhaps  thickened,  indurated,  or  laiobbed  on  one  side  ; 
the  OS  is  frequently  patulous  ;  and  the  mucous  membrane  covering  these  parts 
will  be  observed  to  be  erythematous,  congested,  and  perhaps  excoriated,  not 
unfrequently  in  a  granular  condition,  closely  resembling  what  may  be  obsci-ved 
in  some  forms  of  granular  conjunctivitis.  In  other  cases,  again,  true  ulceration 
may  exist  both  upon  the  cervix  and  within  the  os.  These  ulcers,  abrasions 
excoriations,  or  by  whatever  term  they  may  be  designated,  are  unquestionably 
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a  fruitful  source  of  miscliief  in  tliis  situation,  giving  rise  to  considerable 
thickening  of  subjacent  structures,  and  usually  to  abundant  muco-purulent 
discharge  and  much  sympathetic  irritation.  In  character  they  closely  resemble 
corresponding  forms  of  disease  met  with  on  the  mucous  surface  in  other 
situations,  not  attended  by  loss  of  substance,  but  by  the  development  of  small 
pointed  granulations  or  papiUse,  from  which  the  discharge  is  poured  forth.  ^ 

The  Treatment  of  these  various  affections  of  the  uterus  has  been  materially 
simplified  since  their  pathology  has  been  better  understood  ;  and  practitioners 
are  now  generally  agreed  as  to  the  necessity  of  the  employment  of  energetic 
local  measures  for  the  removal  of  these  morbid  states.  To  the  Surgeon  who 
is  in  the  habit  of  managing  local  disease  on  other  mucous  surfaces,  and  of 
removing  the  structural  lesions  that  result  from  chronic  rnilammation  in  other 
organs,  the  treatment  of  these  cases  can  present  little  difficulty,  as  it  is  con- 
ducted on  precisely  the  same  principles  that  guide  him  in  the  management  of 
similar  affections  elsewhere. 

The  employment  of  caustics  is  of  essential  service  in  these  various  forms 
of  chronic  uterine  disease.  In  cases  of  simple  ulceration  or  excoriation,  the 
nitrate  of  sUver  in  stick,  applied  every  third  or  fourth  day,  wiH  frequently 
be  found  to  effect  a  speedy  cure.  For  this  purpose,  the  hinge  caustic-holder 
will  be  found  a  useful  instrument.  If  there  be  much  chronic  induration, 
conjoined  with  the  affection  of  the  mucous  membrane,  the  potassa  cum 
calce,  fused  into  narrow  sticks,  may  very  advantageously  be  used.  In  doing 
this,  however,  care  must  of  course  be  taken  that  the  cauterising  action  do 
not 'extend  too  far.  Hence  the  Surgeon,  after  Hghtly  touching  the  diseased 
part,  whether  this  be  on  the  cervix  or  inside  the  os,  should  immediately  inject 
some  weak  vinegar  and  water,  so  as  to  neutralise  the  alkali.  After  these 
applications,  which  should  only  be  repeated  at  lengthened  intervals,  the  patient 
must  be  kept  quiet  for  some  time  ;  and  any  inflammatory  symptoms  that  may 
be  excited  must  be  combated  in  the  usual  way  ;  it  very  rarely  happens,  how- 
ever, that  anything  untoward  vnll  result. 

After  the  removal  of  the  local  disease  in  the  way  pointed  out,  any  remaining 
congestion  may  be  got  rid  of  by  the  application  of  leeches  to  the  cervix. 
During  the  time  when  these  local  measures  are  being  adopted,  recourse  must 
be  had  to  proper  constitutional  treatment,  with  the  view  of  improving  the 
general  health  on  ordinary  medical  principles.  The  details  of  this  treatment 
need  not  be  given  here  ;  but  for  a  friU  exposition  of  them,  as  well  as  for  a  vast 
deal  of  important  information  on  the  siu-gical  management  of  uterine  affec- 
tions, I  would  refer  the  reader  to  the  last  edition  of  Bennett's  work  on  the 

Uterus.  ■,  ■  ,  ^T.  X 

Uterine  Displacement.— The  various  displacements  to  which  the  uterus 
is  liable,  whether  do^vnwards,  constituting  Prolapsus,  or  in  the  direction  of  the 
axis  being  twisted,  and  either  Betroverted  or  Anteverted,  are  causes  of  much 
local  suffering  and  constitutional  disturbance,  and  commonly  require  surgical 
treatment  These  various  conditions  wiU  frequently  be  found  dependent  on 
inflammatory  congestion  of  the  fundus,  in  consequence  of  which  the  organ 
becomes,  as  it  were,  top-heavy,  and  is  tUted  to  one  side,  or  descends  bodily  m 

*^Thf  Treaimenf  in  such  circumstances  must  have  reference  to  the  removal 
of  the  local  turgescence  by  the  appHcation  of  leeches,  the  employment  of 
astringents,  hip-baths,  and  the  recumbent  position ;  occasionally  assisted 
perhaps,  in  twist  of  the  organ,  by  attempts  at  replacing  it  by  introducing  the 
uterkie  sound  into  its  cavity,  or,  when  it  is  prolapsed,  by  supporting  it  with 
appropriate  pessaries  and  the  abdominal  bandage. 
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Vaginal  Discharges  of  a  purulent  character  not  unfrequently  occur  in 
young  female  cliildren,  as  the  result  of  constitutional  debility  or  strumous 
derangement.  Occasionally  such  discharges  lead  to  the  suspicion  of  the  child 
having  been  improperly  tampered  with  ;  and,  although  they  might  of  course 
be  occasioned  by  some  violence  inflicted  on  the  genitals,  or  even  from  gonor- 
rhceal  infection,  it  must  be  borne  in  mind  that,  in  the  great  majority  of 
instances,  they  certainly  arise  from  constitutional  conditions  solely,  and  are  in 
no  way  referrible  to  external  causes.  The  Treatment  consists  in  attention  to 
cleanliness,  the  use  of  warm  lead  lotions,  and  the  improvement  of  the  general 
health. 

Tumours  of  the  Uterus  are  of  various  kinds.  The  most  common  are 
those  of  a  Fibrous  character.  These  axe  often  of  considerable  size,  and  have 
been  found  weighing  many  pounds  ;  they  may  occupy  almost  any  portion  of 
the  uterus,  either  projecting  into  the  peritoneal  cavity,  occupying  the  interior 
of  the  organ,  or  dependent  into  the  vagina.  These  tumours  seldom  occur  before 
the  age  of  thirty  or  forty,  and  are  not  very  amenable  to  Treatment.  In  some 
cases,  however,  considerable  benefit  results  from  attention  to  position,  the 
occasional  application  of  leeches  to  the  cervix,  so  as  to  lessen  the  congestion  of 
the  organ,  and  the  introduction  into  the  vagina  every  night  of  a  baU  composed 
of  equal  parts  of  strong  mercurial  ointment,  wax,  and  lard,  or  one  containing 
iodine  or  the  iodide  of  lead,  with  the  view  of  acting  as  an  absorbent  on  the 
morbid  tissue. 

Poll/pi  are  not  unfrequently  met  with,  growing  from  the  inner  surface  of  the 
uterus,  usually  from  its  posterior  aspect  or  fundus.  These  growths  are 
generally  oval  or  pyriform,  smooth,  hard,  insensible,  and  fibrous  ia  structure. 
They  are  often  the  cause  of  repeated  and  dangerous  htemorrhage  ;  and  it  is  a 
remarkable  fact  that  iu  many  cases  the  most  violent  and  persistent  bleeding 
proceeds  from  the  smallest  tumours.  In  other  cases,  the  polypi  of  the  uterus 
are  of  a  soft  fibro-ceUular,  vesicular,  or  mucous  character,  attended,  like  the 
harder  ones,  by  free  haemorrhage. 

Treatment. — Polypi  may  be  removed  in  various  ways  :  1.  By  torsion.  When 
the  tumour  is  small  and  situated  within  the  uterine  cavity,  a  long  pair  of 
broad-ended  forceps  may  be  introduced  through  the  patulous  and  turgid  os, 
and  the  polyp  readily  twisted  off  from  its  attachment.  2.  By  excision.  When 
the  tumour  is  large  and  pyriform,  has  an  elongated  pedicle,  and  projects 
through  the  os,  the  patient  may  be  placed  in  the  position  for  lithotomy,  and 
the  labia  opened  and  held  aside  by  retractors  :  the  growth  may  then  be  djrawn 
down  by  a  large  pair  of  vulsellum-forceps,  so  as  to  bring  its  neck  well  within 
reach,  and  this  may  then  be  cut  across  with  a  long  pair  of  scissors  or  a  probe- 
pointed  bistoury.  After  removal,  a  pledget  of  lint  soaked  in  a  solution  of 
perchloride  of  iron  should  be  pressed  against  the  stump  of  the  pedicle.  If 
hsemorrhage  occur,  the  cut  surface  may  be  touched  by  the  actual  cautery 
passed  up  through  a  speculum.  3.  The  pedicle  of  the  polyp,  having  been 
brought  into  view  as  just  described,  may  be  divided  by  the  ecraseur,  the  same 
precautions  as  to  hsemorrhage  being  taken,  4.  The  pedicle  may  be  ligatured. 
This  may  either  be  done  by  bringing  down  the  tumour  as  directed  above, 
transfixing  its  neck  with  a  large  nsevus  needle  carrying  a  double  whipcord  liga- 
ture, and  tying  it  in  two  halves.  In  order  to  prevent  the  amioyance  resulting 
from  the  decomposition  of  the  ligatured  mass,  the  pedicle  may  be  cut  across 
inmiediately  under  the  part  to  which  the  ligature  has  been  applied.  In  some 
cases  the  ligature  is  gradually  tightened.  This  operation  is  done  by  means  of  a 
whipcord  applied  by  Gooch's  double  cannula,  which  has  been  variously  modified 
and  a  good  deal  improved  by  different  Surgeons.    The  ligature  usually  cuts 
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its  way  througli  in  from  three  to  five  days  ;  the  tumour  swells,  and  decom- 
poses, often  with  a  good  deal  of  foetid  discharge,  which  requires  to  be  carefully 
syringed  away  by  means  of  dilute  chlorinated  lotions.  It  is  a  useful  pre- 
caution, not  to  apply  the  ligature  too  near  the  uterine  end  of  the  pedicle  ;  as 
cases  have  occurred  in  which,  by  so  doing,  the  Surgeon  has  given  rise  to  serious 
and  even  fatal  inflammation  of  the  womb.  Any  portion  of  pedicle  that  is  left 
after  the  ligature  has  separated  will  gradually  undergo  absorptioiL  Of  these 
various  methods,  I  think  that,  ra  the  treatment  of  large  polypi,  removal  by  the 
ecraseur,  or  the  transfixion  and  ligature  of  the  neck  of  the  tumour  and  the 
immediate  excision  of  the  part  below  the  ligature  is  the  safest,  most  expe- 
ditious, and  the  best. 

Caulifloiver  Excrescence  from  the  uterus,  attended  by  copious  discharge,  is  a 
rare  and  dangerous  aifection.  The  only  Treatment  that  appears  to  be  of  any 
avail,  is  to  draw  down  the  neck  of  the  uterus  by  means  of  a  vulseUum,  and 
then  to  excise  the  tumoui  with  the  surface  on  which  it  grows.  This  operation 
is  not  attended  by  any  very  serious  hsemorrhage,  and  succeeds  in  ridding  the 
patient  effectually  of  her  disease. 

Malignant  Affections  of  the  Uterus  usually  commence  in  the  form  of  scirrhous 
tubercle  or  ulceration  of  the  cervix,  attended  by  the  ordiaary  local  and  consti- 
tutional symptoms  of  this  affection ;  there  is  much  offensive  discharge,  and 
cancerous  cachexy  speedily  sets  in. 

The  Treatment  of  these  cases  must  be  of  a  purely  palliative  character  ;  the 
administration  of  opiates  and  the  use  of  chlorinated  lotions  must  be  principally 
relied  on.  Excision  of  the  diseased  cervix  has  been  recommended,  and  was 
formerly  a  good  deal  practised;  but  this  is  a  barbarous  procedure,  and 
contrary  to  every  principle  of  good  surgery,  as  it  is  impossible  to  rid  the 
patient  of  scirrhous  disease  by  the  partial  removal  of  the  affected  organ,  and  its 
complete  extirpation  cannot  be  thought  of.  Tumours,  however,  of  a  simple 
character  requiring  removal  are  occasionally  met  with  springiag  from  the 
cervix  ;  they  may  be  excised  by  putting  the  patient  in  the  position  for 
nthotomy,  drawing  the  uterus  weU  down  with  forceps,  and  removing  them 
with  the  knife.  This  has  been  done  durrug  pregnancy,  and  even  durmg 
parturition,  with  good  effects. 

OVARIAN  TUMOURS  AND  DROPSY. 

Ovarian  tumours  of  a  cystic  character  are  commonly  met  with.  The  cysts 
may  be  uni-  or  multi-locular,  and  vary  greatly  in  the  natui-e  of  their  contents. 
These  may  be  either  soUd  or  fluid— often  a  combination  of  the  two.  If  fluid, 
the  liquid  is  usually  more  or  less  viscid,  albuminous,  dark  and  variously 
coloui-ed.  Ovarian  tumour,  if  left  without  treatment,  invariably  ends  fataUy  ; 
in  some  cases  rapidly,  in  most  graduaUy,  occupying  many  years  in  its  course. 

Diagnosis.— It  is  not  my  intention  to  enter  into  the  difficult  subject  of  the 
diagnosis  of  ovarian  tumoui'S.  From  pregnancy,  ascites,  tiunoui-s  of  the  uterus 
and  omentum,  enlargements  of  the  Uver,  kidney,  spleen,  and  stomach,  hydatids, 
hysterical  tympanitis,  fat  in  the  omentum,  stercoraceous  accumulations,  dis- 
tension of  the  bladder,  spinal  curvatui<e,  abdominal  and  pelvic  abscesses,  the 
diagnosis  has  carefully  to  be  made  ;  and  that  this  is  a  matter  of  no  slight 
difficulty,  is  evident  from  the  numerous  cases  in  wliich  errors  have  happened, 
and  are  constantly  occurring  to  most  experienced  practitioners.  It  is  im- 
possible for  the  Surgeon  to  be  too  cautious  in  effecting  a  diagnosis  before  he 
proceeds  to  open  the  abdominal  cavity  in  any  supposed  case  of  ovarian  disease. 
There  is,  however,  one  form  of  disease  that  so  closely  resembles  an  ovarian 
cyst,  that  I  may  refer  to  it ;  it  is  a  dilated  state  of  the  Fallopian  tube,  containing 


TREATMENT  OF  OVARIAN  TUMOURS. 


709 


fuid—ia  fact,  dropsy  of  that  tube.  This  condition  may  generally  be  recognised 
by  tlie  tumour  being  of  moderate  size,  wliolly  fluid,  having  deep  pelvic  adhe- 
sions, displacing  the  uterus  and  bladder,  and  dramng  up  the  vagina  into  a 
pouch.  The  displacement  is  often  very  remai-kable  and  considerable.  I  have 
seen  the  bkdder  flattened  out  and  drawn  up  as  high  as  the  umbilicus— the 
top  of  the  vagina  above  the  pubes.  In  these  cases,  the  abdominal  waU  is  not 
so  much  thinned  and  expanded  as  in  true  ovarian  disease.  The  tumour,  which 
cannot  of  coirrse  be  extii'pated,  is  never  pediculated. 

Treatment. — The  treatment  of  ovarian  tumour  may  be  conducted  : — 1,  by 
Medical  Means ;  2,  by  Tapping ;  3,  by  Tapping,  conjoined  with  Auxiliary 
Measures ;  4,  by  Injection  ;  5,  by  Extirpation. 

1.  Medical  Means  exercise  no  influence  in  curing  ovarian  tumours,  and 
but  little,  if  any,  in  retarding  their  progress.  Specific  treatment  by  means 
of  mercury  or  iodine  has  always  appeared  to  me  to  hasten  the  progress  of 
the  malady,  by  breaking  down  the  constitutional  powers  of  the  patient  ;  and 
attempts  at  promoting  the  absorption  of  the  fluid  by  purgatives,  diuretics,  &c., 
are  invariably  unsuccessful.  An  ovarian  cyst  is  a  parasitic  growth,  the  tissues 
of  which  are  not  influenced  to  increased  power  of  absorption  by  the  action 
of  deobstruents  on  the  system  generally.  The  utmost  that  can  be  done  by 
medical  means  in  such  cases  is,  to  attend  to  the  general  health  and  to  support 
the  patient's  strength  by  tonics. 

2.  Tapping  in  ovarian  dropsy  may  be  done  as  for  ascites,  through  the  linea 
alba  ;  but  not  unfreq^uently  the  tumour  presents  more  distinctly  at  some  other 
part  of  the  abdominal  wall,  and  may  be  emptied  through  the  linea  semi- 
lunaris ;  or,  if  multilocular,  it  may  require  the  trochar  to  be  inserted  at 
different  points  into  its  separate  compartments.  The  paracentesis  of  ovarian 
cysts  should,  unless  the  disease  be  very  acute,  always  be  deferred  as  long  as  ia 
compatible  with  the  comfort  of  the  patient ;  as  it  is  not  only  followed  by 
speedy  re-accumulation  of  the  fluid,  and  often  by  rapid  exhaustion,  few  patients 
surviving  the  first  operation  more  than  three  or  four  years  ;  but  is  attended 
by  certain  special  dangers,  such  as  the  risk  of  peritonitis,  of  exhaustion,  or 
possibly  even  of  the  puncture  of  the  bladder,  or  of  a  coil  of  small  intestine, 
which  is  sometimes  adherent  to  the  anterior  wall  of  the  ovarian  cyst,  and  may 
be  met  with  where  little  expected, 

3.  Tapping,  conjoined  with  Auxiliart  Means,  has  occasionally  suc- 
ceeded in  effecting  a  cure  of  the  disease.  These  auxiliary  means  are  of  various 
kinds  : — firm  pressure  ;  incision  of  the  cyst  ;  excision  of  a  portion  of  its  wall, 
plugging  the  apertiu'e  in  it  with  a  tent ;  the  introduction  of  a  catheter  or  tube ; 
the  establishment  of  a  fistulous  opening  leading  into  the  interior  of  the  cyst, 
either  through  the  anterior  abdominal  waU  or  through  the  vagina,  have  all 
been  adopted  in  addition  to  simple  tapping.  However  much  these  different 
procedures  may  vary  in  detail,  they  are  all  conducted  on  one  principle  ;  viz., 
that  of  causing  the  gradual  contraction  of  the  cyst  and  the  cohesion  of  its 
walls — a  principle  of  treatment  which  is  only  applicable  to  unilocular  cysts, 
and  hence  can  only  be  had  reco\irse  to  in  a  small  number  of  cases,  and  those 
the  simplest,  of  ovarian  tiunour.  None  of  these  means  can  be  looked  upon  as 
curative,  so  far  as  ovarian  disease  is  concerned.  By  means  of  them  the  cyst 
that  is  chiefly  enlarged  may  be  made  to  coUapse  and  contract.  But  secondary 
cysts  developed  in  its  wall,  or  at  its  base,  and  whose  development  has  been 
kept  in  abeyance  by  the  pressure  and  absorption  of  nutrition  by  the  larger 
cyst,  will  commonly  begin  to  grow  when  this  has  been  reduced  in  bulk  ;  and 
thus  eventually  a  multilocular  tumour  may  be  substituted  for  an  apparently 
unilocular  cyst. 
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4.  Injection  op  Tincture  of  Iodine  has,  of  late,  been  successfully  em- 
ployed both  in  this  country  and  the  Continent.    After  the  tumour  has  been 
tapped,  from  foiu-  to  six  ounces  of  the  tincture  should  be  injected  through 
a  catheter  passed  down  the  cannula,  and  left  in.    The  immediate  effect  of  this 
injection  is  the  contraction  of  the  cyst ;  the  secondary  effect,  'the  effusion  of 
plastic  matter  within  it.    In  some  cases  no  constitutional  disturbance  follows  ; 
in  others,  a  severe  febrile  paroxysm,  accompanied  by  intense  iodism,  the  urine 
and  saliva  being  impregnated  with  iodine  ;  and  in  others  again,  suppuration 
of  the  cyst,  with  fatal  peritonitis,  has  resulted.    This  method  of  treatment  is 
only  applicable,  however,  to  non-adherent  unilocular  cysts  :  and  in  them  it 
must  be  looked  upon  as  palliative  rather  than  curative — the  cyst  collapsing, 
and  the  tumour  perhaps  recurring  in  another  form. 

5.  Ovariotomy. — Ovarian  cysts  and  tumours  may  require  removal,  either 
on  account  of  their  large  size  and  the  consequent  iaconvenience  occasioned  by 
them,  or  from  their  rapid  growth  exhausting  the  patient,  and  threatening  a 
speedy  extinction  of  life.  To  the  British  School  of  Surgery  is  due  the  merit  of 
having  introduced  and  established  Ovariotomy  in  Surgery.  This  operation 
was  first  proposed  by  Wniiam  Hunter ;  it  was  strongly  recommended  by 
John  BeU,  and  was  first  practised  by  a  pupH  of  his,  McDowell  of  Kentucky. 
The  first  operation  that  was  performed  in  Great  Britain  was  done  by  Lizars, 
in  1823.  From  this  time  little  attention  was  paid  to  it  for  about  twenty  years, 
when  it  was  revived  by  F.  Bird.  Since  that  time,  it  has,  after  various  fluctua- 
tions in  professional  favour,  at  last  been  admitted  as  an  established  surgical 
operation,  mainly  by  the  labours  of  F.  Bird,  Clay,  Spencer  Wells,  and  Tyler 
Smith.  Much  discrepancy  of  opinion  has  existed  amongst  practitioners  as  to 
the  propriety  of  performing  this  operation,  which  has  been  chiefly  condemned 
on  two  grounds  ;  1st,  that,  as  the  disease  for  which  it  has  been  proposed  is  not 
necessarily  fatal,  or,  at  aU  events,  not  incompatible  with  long  life,  it  is  not 
proper  to  subject  the  patient  to  a  hazardous  procedure  for  its  removal  ;  and, 
2nd,  that  the  mortality  from  the  operation  is  so  high  as  not  to  justify  a 
Surgeon  in  performing  it. 

With  regard  to  the  first  objection,  it  may  be  stated  that  ovarian  disease  is 
attended  by  very  great  discomfort  and  iaconvenience  in  all  cases  ;  that  it  pre- 
vents a  woman  from  discharging  the  active  duties  of  life,  and,  amongst  the 
poorer  classes,  from  obtaining  a  livelihood  ;  and  that,  so  far  from  being  a  com- 
paratively innocuous  affection,  it  wastes  and  enfee;bles  the  patient,  interferijig 
seriously  with  nutrition,  and  with  the  actions  of  the  abdominal  or  pelvic  organs, 
and  is  not  generally  compatible  with  prolonged  existence.  R.  Lee  states  that 
about  80  per  cent,  of  the  cases  that  are  not  operated  upon,  die  within  one  year 
and  three  quarters  after  the  appearance  of  the  disease.  When  it  grows  rapidly, 
or  so  soon  as  it  attains  such  a  size  as  to  require  tapping,  death  takes  place  much 
more  quickly.  Safford  Lee  states  thab  of  46  patients  with  ovai-ian  disease, 
who  were  tapped,  37  died,  and  only  9  recovered ;  and  that  of  the  37  who 
died,  more  than  one-half  did  so  in  four  months  from  the  first  tapping,  and  27 
out  of  the  37  within  a  twelvemonth,  and  of  these  18  were  tapped  once  only. 
In  those  who  survive,  repeated  tappings  are  requii-ed  at  constantly  decreasing 
intervals. 

The  second  objection  can  have  little  weight  with  any  practical  Surgeon.  The 
mortality  after  ovariotomy  is  not  so  high  as  that  after  many  operations,  which 
no  Surgeon  woiild  hesitate  for  a  moment  in  performing.  It  is  true  that  in  some 
of  these  cases,  as  in  the  ligature  of  the  larger  arteries  for  aneurism,  speedy 
death  would  be  the  penalty  of  non-interference  ;  whereas,  in  ovai-ian  disease, 
a  miserable  existence  may  be  protracted  for  some  months  after  the  tumour  has 
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attained  so  great  a  bulk  as  to  render  surgical  aid  necessary.  But  in  other  sur- 
gical diseases  in  which  operations  of  the  gravest  character  are  performed  with- 
out hesitation,  as  in  the  removal  of  the  upper  jaw  for  tumour,  or  in  amputation 
at  the  hip-joint  for  tumoiu-s  of  the  femur,  the  same  objection  would  hold  good. 
The  diseases  for  which  these  great  and  dangerous  operations  are  performed,  are 
not  incompatible  with  some  months  or  even  years  of  painful  existence ;  yet  the 
Sui-geon  does  not  hesitate  to  give  the  patient  the  chance  of  a  doubtful  recovery, 
in  order  to  extricate  him  from  the  miseries  of  prolonged  suffering.  It  is  not 
necessary,  in  order  to  justify  an  operation  even  of  a  dangerous  character,  that 
the  patient  be  in  immediate  peril  of  death.  It  is  sufficient  that  the  death  from 
the  disease  which  it  is  proposed  to  remove  should  ultimately  be  certain,  though 
it  may  be  delayed  by  months  or  years  of  previous  suffering.  From  this  point 
of  view  ovariotomy  appears  to  me  to  be  a  perfectly  proper'  and  justifiable 
operation,  and  it  presents  the  advantage  of  the  cure,  if  practised,  being  com- 
plete and  permanent.  In  it  there  is  no  mean  ;  the  death  is  speedy,  or  the  cure 
complete. 

John  Clay  of  Birmingham,  in  the  appendix  to  his  translation  of  Kiwisch's 
Ch-apters  on  Disease  of  the  Ovaries,  has  collected  from  various  sources  the  parti- 
culars of  567  cases.  Of  these,  the  operation  was  completed  by  the  removal  of 
the  entire  ovarian  tumour  in  425,  or  about  three-fourths  ;  the  mortality  being 
183,  or  about  43  per  cent.  In  24  cases,  the  tumour  was  only  partially  re- 
moved ;  of  these  14  died.  In  13  cases,  extra-ovarian  (mostly  uterine)  tumours 
were  removed ;  the  mortality  here  amounted  to  10.  Of  105  cases  in  which  the 
operation  was  abandoned,  there  were  adhesions  in  82  ;  and  in  23  the  disease 
was  mostly  extra-ovarian,  while  in  a  few  no  tumour  was  found.  Amongst  these 
105  abandoned  cases,  27  died.  The  results  of  ovariotomy  in  the  hands  of  those 
who  have  most  extensively  practised  it  of  late  years — as  Baker  Brown,  Tyler 
Smith,  Spencer  Wells,  Atlee,  and  Koeberle — are,  however,  even  more  favourable 
than  these. 

The  mortality  after  ovariotomy  appears  to  be  increased  by  the  existence  of 
adhesions.  When  these  complicated  the  operation,  in  those  cases  in  which  the 
ovarian  tumour  was  completely  removed,  49  per  cent,  of  the  cases  died  ;  when 
they  did  not  exist,  32  per  cent,  were  fatal. 

When  we  compare  these  returns,  not  only  with  the  mortality  which  follows 
operations  of  immediate  urgency — as  primary  amputation  of  the  thigh  for  in- 
jTiry — ^but  with  that  which  attends  great  operations  for  diseases  that  might  be 
palliated  and  in  which  existence  might  be  protracted  for  some  little  time — as 
amputation  at  the  hip-joint  for  tumour,  or  the  ligature  of  the  innominate  and 
subclavian  arteries  for  aneurism,  or  even  that  for  the  extraction  of  vesical  cal- 
culus of  large  size  by  lithotomy  in  the  adult — we  cannot  consider  the  mortality 
after  ovariotomy  so  great  as  to  interfere  with  the  performance  of  the  operation, 
if  other  circumstances  justify  it. 

It  has  further  been  objected  to  ovariotomy,  that  it  has  not  unfrequently 
happened  that,  after  the  operation  has  been  conmienced,  it  has  been  found 
impossible  to  complete  it,  owing  to  the  existence  of  adhesions  between  the 
tumour  and  the  contents  of  the  abdomen.  This  objection  is  certainly  a  gi'ave 
one  ;  but  I  believe  that,  with  care  in  examining  the  tumour,  and  ascertaining 
its  mobility  during  respiration,  the  existence  or  absence  of  crackling  under  the 
abdominal  wall  during  the  respiratory  movements,  the  freedom  from  connec- 
tion with  the  uterus,  as  determined  by  finding  that  organ  floating  on  the  intro- 
duction of  the  uterine  sound,  and  the  previous  non-occurrence  of  peritonitis, 
this  mistake  is  not  now  so  likely  to  happen  as  formerly,  when  the  liability  to  it 
was  not  suspected. 
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Operation. — On  the  day  preceding  the  operation,  a  dose  of  castor-oil  should 
he  administered,  and  on  the  morning  of  it  an  enema,  so  that  the  howels  may- 
he  completely  emptied.  The  room  having  heen  raised  to  a  temperature  of  at 
least  70°  F.,  chloroform  administered,  and  the  bladder  emptied  hy  the  catheter, 
the  patient  must  be  placed  upon  a  tahle  covered  with  blankets,  in  sueh  a  way 
that  the  legs  haaig  over  the  en-d  of  it,  and  the  abdomen  is  fairly  and  evenly 
exposed.  The  Surgeon,  takiug  his  stand  between  the  patient's  legs,  makes  an 
incision,  usually  about  four  inches  in  length,  from  the  umbilicus  downwards, 
directly  iu  the  mesial  Hne ;  by  a  few  touches  of  the  knife,  the  structures,  which 
are  usually  much  thinned,  are  divided  along  the  Unea  alba,  and  the  abdominal 
cavity  is  opened- 

There  has  been  much  discussion  as  to  the  length  to  which  the  incision  in 
the  abdominal  waU  should  be  made  ;  some  practitioners  recommending  that 
this  should  be  of  very  Hmited  extent,  others  that  it  should  reach  from  the 
ensiform  cartHage  to  the  pubes.  No  definite  rule  can  be  laid  down  upon  this 
point.  The  incision  must  be  proportioned  in  extent  to  the  size  and  nature  of 
the  tumour,  and  the  existence  or  absence  of  adhesions.  If  the  tumour  be 
cystic  and  tmlLocular,  and  not  adherent,  it  may  be  readily  enough  extracted 
by  making  an  incision  only  an  Inch  or  two  In  length  In  the  mid-line,  tapping 
It  through  this,  and  then  drawing  the  emptied  cysts  forwards  by  means  of  a 
vulsellunL  If,  on  the  other  hand,  the  ovarian  growth  be  chiefly  solid,  a 
larger  Incision,  from  four  to  six  inches  In  extent,  will  be  rec[uired.  Should 
adhesions  exist,  it  may  even  be  necessary  to  go  beyond  this  ;  though  I  cannot 
believe  that  It  is  ever  necessary  to  rip  up  the  abdomen  fi-om  the  sternum  to 
the  pubes,  for  the  removal  of  any  tumour,  however  large  or  adherent.  In 
making  this  incision,  the  Surgeon  must  be  careful  to  open  the  peritoneum 
fairly,  and  not  to  mistake  it  for  the  cyst-waU,  and  so  strip  it  oif  the  abdominal 
miiscles. 

The  tumour  now  comes  Into  view  ;  if  cystic.  It  must  be  tapped  with  a  large 
and  long  trocliar,  and  the  fluid  evacuated.  Especial  care  should  be  taken  not 
to  allow  this  viscid  ovarian  fluid  to  escape  into  and  flood  the  abdominal  and 
pelvic  cavities.  This  may  often  be  avoided  by  conducting  it  away  from  the 
patient,  by  means  of  a  vulcanised  India-rubber  tube  attached  to  the  cannula. 
In  this  way,  the  size  of  the  tumour  may  be  so  much  lessened  as  to  admit  of  its 
more  ready  extraction.  If  cystic,  and  emptied,  it  may  now  perhaps  be  drawn 
out  through  the  incision  in  the  abdominal  wall  without  further  diificulty.  If 
It  be  solid,  or  if  there  be  any  adhesions,  the  Surgeon  must  introduce  his  hand, 
and  by  sweeping  it  round  the  tumour  assist  in  removing  the  mass.  The  chief 
diSiculty  in  the  operation  will  consist  in  the  presence  of  adhesions.  Should 
none  exist,  nothing  can  be  simpler  than  the  extraction  of  the  timiour,  which 
has  a  tendency  to  protmde  forwards  into  the  wound.  Should  they  be  slight 
and  confined  to  its  anterior  j)art,  attaching  this  to  the  abdominal  wall,  they  may 
readily  enough  be  broken  through  by  the  hand  being  swept  round  the  forepart 
of  the  tumour.  If  they  be  firm,  deep,  and  extensive,  then  the  real  difficulty  of 
the  operation  will  have  to  be  encountered.  It  is,  however,  important  to  observe 
that  adhesions  of  this  kind  will  chiefly  be  found  at  the  anterior  part,  between 
the  tumour  and  the  abdominal  wall ;  comparatively  seldom  posteriorly,  or  con- 
nected with  any  of  the  abdominal  viscera,  excejDt  the  uterus.  If  possible,  these 
adhesions  should  not  be  cut  across,  as  they  often  contain  vessels  that  would 
bleed  freely  if  so  divided ;  but  they  should  rather  he  torn — no  slight  force  occa- 
sionally being  required  to  detach  them.  Should  the  tumour  be  so  closely 
adherent  to  any  viscus  that  its  separation  is  attended  witli  danger,  it  might  be 
safer  to  cut  across  the  cyst-wall,  and  leave  the  adherent  portion  of  this,  than  to 
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nm  the  risk  of  laceration  of  the  liver  or  intestine.  During  the  withdrawal  or 
protrusion  of  the  mass  from  the  abdomen,  an  assistant  on  each  side  must  press 
gently  upon  the  sides  of  the  incision  with  the  hands  or  with  soft  napkins,  so  as 
to  prevent  the  protrusion  of  the  intestines,  which,  if  possible,  should  not  be  seen 
dui'ing  the  operation.  The  tendency  to  intestinal  protrusion  sometimes  occasions 
considerable  trouble  ;  especially  if  the  patient  have  taken  chloroform  and  begin 
to  vomit,  when  it  may  be  necessary  to  discontinue  the  operation  for  a  time. 

The  sepai-ation  of  the  pedicle  is  the  next  step,  and  perhaps  the  most  impor- 
tant one  in  the  operation.  In  order  to  do  this  securely,  some  Surgeons  fix  the 
pedicle  by  means  of  a  clamp,  and  then  cut  it  across  above  this  instrument, 
searing  the  cut  surface  with  the  actual  cautery.  To  this  there  can  be  no 
objection,  if  the  pedicle  be  long  and  narrow  ;  but  if  it  be  short  and  thick, 
great  inconvenience  may  result  by  the  clamp  either  being  drawn  down  into 
the  pelvic  cavity,  or  the  pedicle  and  pelvic  organs  being  drawn  upwards  to 
a  painful  and  perhaps  dangerous  extent.  In  such  cases,  it  is  better  to  tie 
it  with  a  whipcord  ligatiu-e.  This  may  best  be  done  by  drawing  the  tumour 
well  forwards,  transfixing  the  pedicle  with  a  nsevus-needle  cai-rying  a  strong 
whipcord  ligature,  tying  this  firmly  on  each  side,  and  then  cutting  it  across 
above  the  constricted  portion.  In  doing  all  this,  a  few  points  require  atten- 
tion. Care  should  be  taken  that  the  needle  do  not  transfix  any  large  artery 
or  vein.  This  may  generally  be  avoided  by  spreading  out  or  unravelling,  as 
it  were,  the  pedicle,  and  examining  its  structure  before  passing  the  ligature. 
After  it  has  been  transfixed,  and  before  the  cord  is  tied,  it  is  well  to  dissect  oflf 
that  portion  of  the  peritoneal  investment  of  the  pedicle  which  corresponds  to 
the  line  that  will  be  constricted  by  the  hgatiu'e.  In  doing  this,  great  care 
must,  however,  be  taken  not  to  wound  the  vessels,  especially  the  veins, 
which  are  very  thin-waUed.  In  this  way  there  will  be  less  risk  of  perito- 
nitis, as  there  is  less  chance  of  any  slough  of  the  pedicle  falling  into  the 
peritoneum. 

After  its  ligature,  the  pedicle  should  be  divided  about  half  an  inch  above  the 
part  tied.  If  it  be  cut  across  nearer  the  Kgature,  there  will  be  danger  of  the 
stump  retracting  under  it,  and  of  secondary  haemorrhage,  which  has  caused  16 
per  cent,  of  the  deaths  after  this  operation. 

The  next  point  in  connection  with  the  pedicle  is  fixing  it  properly  out  of  the 
peritoneal  cavity,  so  that  it  may  not  return  into  this,  as  it  always  has  a 
tendency  to  do,  and  thus  excite  undue  inflammation  by  the  presence  of  the 
ligatures  and  resulting  slough  in  the  serous  membrane.  I  look  upon  this 
fixing  of  the  pedicle  well  out  of  the  peritoneal  ca^dty  as  one  of  the  most  im- 
portant steps  of  the  operation,  on  which  the  patient's  safety  more  immediately 
depends  than  any  other.  The  most  convenient  way  to  fix  it  is  to  close  the 
lower  part  of  the  incision  in  the  abdommal  wall  by  a  hai-e-lip  pin  passed 
across  it,  about  half  an  inch  above  its  angle,  and,  drawing  the  stumiJ  tlie 
pedicle  weU  out  of  the  abdomen  through  tliis,  to  retain  it  there  by  twistiag 
the  whipcord  ligatm-e  with  which  it  has  been  tied,  ia  the  usual  figm-e-of-8 
manner,  round  the  pin ;  in  this  way  it  cannot  possibly  be  retracted,  and  there 
is  no  chance  of  any  of  the  slough  or  ligature  faUiag  into  the  peritoneal  cavity 

The  incision  in  the  abdomen  maybe  closed  either  by  continuous  sutures  passed 
from  within  outwards,  or  by  a  series  of  silver  jpins  passed  across  from  one  lip 
to  the  other,  at  intervals  of  about  an  inch  from  each  other.  These  pins  should 
be  passed  deeply,  not  only  through  the  whole  thickness  of  the  integuments  and 
muscles,  but  also  through  the  peritoneiun.  Figure-of-8  sutures  are  passed 
round  these  in  the  usual  way,  and  then  crossed  from  pin  to  pin.  In  this  way 
the  whole  line  of  incisions  is  firmly  and  accurately  supported.    The  abdominal 
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wall  must  be  stiU  further  supported  by  broad  and  long  slips  of  plaster,  and  a 
laced  napkin  round  the  body. 

Should  it  unfortunately  be  found,  during  the  progress  of  the  operation,  that 
adhesions  exist,  so  close  and  extensive  as  to  prevent  the  removal  of  the  tumour, 
the  wound  in  the  abdominal  waU  must  be  closed,  and  the  same  after-treatment 
adopted  as  in  the  successfully  completed  operation. 

The  after-treatment  of  tlie  case  wiU  require  the  most  careful  attention, 
although  it  presents  nothing  of  a  very  special  character,  or  that  differs  from 
the  management  of  ordinary  abdominal  operations.  The  dangers  to  be  appre- 
hended are  from  peritonitis,  exhaustion,  and  secondary  hajmorrhage.  Peri- 
tonitis requires  to  be  more  carefuUy  guarded  against  than  perhaps  any  other 
complication  :  of  150  fatal  cases,  it  was  the  cause  of  death  in  64,  or  42  per 
cent.  The  patient  should  be  kept  in  bed,  in  a  uniform  temperature.  Nothing 
but  ice  and  barley-  or  Seltzer-water,  brandy,  and  beef-tea  should  be  allowed 
for  several  days  ;  and  opium,  especially  the  "  black  drop/'  must  be  given  in 
sufficient  and  repeated  doses,  to  keep  the  system  slightly  influenced  by  it.  The 
urine  must  be  drawn  oif  tlirice  in  the  twenty-four  hours ;  but  the  bowels  should 
be  left  imrelieved  for  at  least  ten  or  twelve  days,  and  then  merely  opened  by 
an  enema.  As  no  solid  food  should  be  given  during  the  whole  of  this  time, 
little  inconvenience  results.  If  peritonitis  come  on,  it  must  be  treated  in 
accordance  with  the  rules  laid  down  when  speaking  of  strangulated  hernia. 
Should  symptoms  of  exhaustion  manifest  themselves,  the  patient  must  be  kept 
up  by  wine  or  brandy,  repeated  as  frequently  as  the  irritable  state  of  the 
stomach  will  permit. 

After  recovery  from  ovariotomy,  the  cure  is  usually  complete.  Impregnation 
may  occvir  through  the  medium  of  the  ovary  that  is  left ;  and  parturition  may 
be  safely  accomplished.  In  some  rare  instances,  however,  the  ultimate  result 
is  not  BO  fortunate.  If  the  tumotir  have  been  malignant,  recurrence  may  take 
place  ;  and  occasionally  the  ovary  that  is  left  becomes  the  seat  of  disease,  so  as 
to  necessitate  a  second  operation. 
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Abdomen,  contusions  of,  i.  443 
emphysema  of  waUs  of,  i.  446 
injui-ies  of,  i.  443 

symptoms  of,  i.  445 

treatment  of,  i.  449 
tapping  the,  ii.  449 
wounds,  of,  i.  447 
Atemethy's  method  of  tying  the  external 

iliac  artery,  ii.  102 
Abscess  {abscedo,  I  go  away),  i.  93,  460 
acute,  i.  460 

treatment  of,  i.  465 
boundary  membrane  of,  i.  93 
caustics  in,  i.  467 
chronic,  i.  461 

treatment  of,  i.  465,  466 
cold,  i.  461 
congestive,  i.  461 
diagnosis  of,  i.  463 

from  anexirism,  ii.  23. 

from  cystic  tumours,  i.  531 
diffuse,  i.  462 
draiuage  of,  i.  467 
effects  of,  i,  462 
emphysematous,  i,  462 
formation  of,  i.  93 
haemorrhage  into,  i.  468 
Hilton's   method    of   opening,  i. 
466 

incision  in,  i.  465 
lymphatic,  i.  461 
metastatic,  i.  462,  513,  521 
phlegmonous,  i.  460 
prognosis  of,  i.  464 
puerperal,  i.  462 
pysemic,  i.  513 
secondary,  i.  513 
seton  in,  i.  467 
situation  of,  i.  462 
size  of,  i.  462 
stracture  of,  i.  93 
tapping  of,  i.  467 
treatment  of,  i.  464 
tympanitic,  i.  462 
varieties  of,  i.  460 
Abscess  of  antrum,  ii.  329 
near  anus,  ii.  $12 
of  areola,  ii.  405 

in  axilla,  diagnosis  from  aneurism, 

ii.  88 
of  bone,  ii.  121 

breast,  ii.  405 

bursa  patellte,  ii.  248 
in  frontal  sinuses,  ii.  290 
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in  groin,  causes  of,  ii.  219 
diagnosis  of,  ii.  219 

from  aneurism,  ii.  100, 
of  gums,  ii.  325 

in  hip-disease,  ii.  228,  232,  233,  234 
diagnosis  from  abscess  near  hip, 
ii.  237 

from  spinal  abscess,  ii.  219 
iliac,  ii.  218 

diagnosis  from  aneurism,  ii.  100, 
219 

from  fatty  tumours,  ii.  219 
from  psoas  abscess,  ii.  219 
from  serous  collections  and 
hydatid  tumour.s,  ii.  220 

ischio-rectal,  ii.  512 

in  joints,  ii.  160 

near  joint,  diagnosis  from  arthritis, 

ii.  161,  237 
near  larynx,  ii.  388 
mammary,  ii.  405 
chronic,  ii.  407 
in  neck,   diagnosis   from  carotid 
aneurism,  ii.  63 
nose,  ii.  285 

diagnosis  from  polypus,  ii.  287 
periceecal,  diagnosis  of,  ii.  219 
perineal,  ii.  625,  659 
peri  nephritic,  diagnosis  of,  ii.  219 
popliteal,  diagnosis  from  aneurism, 

ii.  109 
postpharyngeal,  ii.  370 

dysphagia  from,  ii.  371 
prostatic,  ii.  614 
psoas,  ii.  218 

diagnosis  from  aneurism,  ii.  100, 
219 

from  fatty  tumours,  ii.  220 
from  femoral  hernia,  ii.  480 
from  iliac  abscess,  ii.  219 
sacro-iliac,  ii.  224 

diagnosis  from  spinal  abscess,  ii. 
225 

of  spermatic  cord,  ii.  679 

in  spinal  caries,  ii.  217.    (See  Abs- 
cess, psoas 

course  of,  ii.  217 

submammary,  ii.  405 

supramammary,  ii.  405 

of  testis,  ii.  678 
tongue,  ii.  359 

urethral,  ii.  625 

urinary,  ii.  659 
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Abscission  of  cornea,  ii.  324^ 
Absorbents.    See  Lymphatics 
Absorption,  interstitial,  a  result  of  inflam- 
mation, i.  72,  73 
of  lympli,  i.  90 
Acetabular  coxalgia,  ii.  233 
prognosis  of,  ii.  236 
treatment  of,  ii.  240,  243 
Acetabulum,  disease  of,  ii.  213,  226 
excision  of,  ii.  241 
fracture  of,  i.  284 
Acids,  concentrated,  application  of  in 

cancer,  i.  557 
Acromion,  fracture  of,  i.  272 
Acupressure  («««,  a  needle ;  jpremo,  I 
press),  i.  185 
in  aneurism,  ii.  46 
compared  with  ligature,  i.  187 
condition  of  artery  after,  i.  187 
methods  of,  i.  185 
Adenitis  {a.5i)v,  a  gland  ;  itis,  denoting 

inflammation),  i.  637 
Adenocele    {aS-qv,    a  gland ;     Kri\r\,  a 

tumour),  ii.  408 
Adenoid   {aSriv,  a  gland ;   ftSos,  form) 

tumour  of  breast,  ii.  408 
Adhesion,  primarj',  i.  116 

of  wounded  arteries,  i.  171 
Adhesions  in  hernial  sac,  ii.  433 

management  of,  ii.  458 
Adhesive  arteritis,  ii.  i 

inflammation,  i.  88,  116 
phlebitis,  i.  640 
Adipose  tumours,   i.    537.    See  Fatty 

tumours 
Adjiister,  Jarvis's,  i.  310 
Aerial  fistula,  i.  421 
Ague,  diagnosis  from  pyaemia,  i.  515 
Air  in  veins,  i.  214 
causes  of,  i.  216 
effects  of,  i.  214,  215 
experiments  on  animals  regarding, 
i.  214 

spontaneous  entry  of,   in  man,  i. 
21S 

treatment  of,  i.  216 
AiR-PAssAGES,  foreign  bodies  in,  i.  422 
auscultatory  signs  of,  i.  423 
inflammation  from,  i.  424 
irritation  by,  i.  423 
obstruction  by,  i.  422 
ojierations  for  removal  of,  i.  426 
prognosis  of,  i.  424 
treatment  of,  i.  425 
introduction  of  instruments  into,  ii. 
382 

operations  on,  ii.  390.    See  Laryng- 

otomy  and  Tracheotomy 
wounds  of,  i.  419 
effects  of,  i.  420 
situations  of,  i.  419 
treatment  of,  i.  420 
Ala  nasi,  restoration  of,  ii.  341 
Albuminous  elfusions,  i.  88 

sarcoma,  i.  542 
Albuminuria,  arthritis  in,  ii.  159 
in  relation  to  lithotomy,  ii.  565 
to  liLhotrity,  ii.  592 


AUarton's  operation  of  lithotomy,  ii 
569 

Alopecia  (d\u7r7)|,  a  fox),  syphilitic,  i. 
605 

Alternating  calculus,  ii.  536 
Alveolar  cancer,  i.  550 

processes,  diseases  of,  ii.  325.  See 
Jaws 

Amptttations  (amputo,  I   lop  ofl")  in 
genera],  i.  21 
conditions  att'ecting  result  of,  i.  31 
for  disease  and  injury  compared,  i. 

33.  34 
by  double  flaps,  i.  23 
dressing  after,  i.  26 
erysipelas  after,  i.  26 
by  flaps,  i.  22 

hfemorrhage  during,  how  prevented, 
i.  21,  25 
secondary,  after,  i.  194 
in.struinents  for,  i.  22 
ligatures  in,  i.  25 
by  long  flap,  i.  28 
methods  of  performing,  i.  22 
mortality  after,  i.  3 1 
primary  and  secondary  compared, 

i-  35.  37 
by  rectangular  flap,  L  27 
results  of,  i.  31 
sawing  bone  in,  i.  24 
secondary,  i.  35 
simultaneous,  i.  28 
statistics  of,  i.  33 
stumps  after,  i.  29.    See  Stumps 
sutures  in,  i.  25 
for  anchylosis,  ii.  173 

aneurism,  ii.  32.  See  also  Amputa- 
tions, special,  and  Aneurism 

burns,  i.  162 

cancer  of  bone,  ii.  150 

caries,  ii.  125 

contused  and  lacerated  wound, 

i.  125 
fracture,  i.  249 

compound,  i.  251,  256.  See 
Amjjutations,  special,  and 
Fracture 
frost-bite,  i.  163 
gangi-ene,  i.  482 

from  fracture,  i.  256 
after  ligature,  i.  198 
gun-shot  wounds,  i.  138 
joint-disease,  ii.  212 
necrosis,  ii.  134 
osteo-aneurism,  ii.  154 
osteo-mj'clitis,  danger  of,  ii.  120 
wounds  of  joints,  i.  22S 
Amputations,  .special,  i.  37 
at  ankle,  Pirogofl"'s,  i.  49 

Syme's,  i.  47 
of  arm,  i.  42 

breast,  ii.  423,  428 
fingers,  i.  37,  40 
of  foot,  i.  46 
Choiiart's,  i.  46 
Hey's,  i.  46 

excision  substituted  for,  ii.  203 
Pirogofl''s,  i.  49 
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Amptttations,  speciai-  (continued). 
of  foot,  subastragaloid,  i.  50 
Syme's,  i.  47 
forearm,  i.  41 
great  toe,  i.  45 
hand,  i.  37 
at  hip-joint,  i.  56 

for  hip-disease,  ii.  215 
results  of,  i.  60 
at  knee-joint,  i.  52 
results  of,  i.  54 
through  condyles,  i.  53 
of  leg,  i.  50 

results  of,  i.  52 
little  toe,  i.  45 
of  lower  limb,  i.  44 

metacarpal  bones,  i.  40 
at  metacarpo-phalangeal  joints,  i.  38 
of  metatarsal  bones,  i.  45,  46 
at  metatarso-phalangeal  joints,  i.  44 
of  penis,  ii.  672 
at  shoulder-joint,  i.  42 

in  axiUary  aneui'ism,  ii.  97 
in  subclavian  aneurism,  ii.  86 
through  tarsus,  i.  46 
of  thigh,  i.  54 

by  antero-posterior  flaps,  i.  55 
for  compound  fracture,  i.  251, 
252 

for  fracture  with  rupture  of 

artery,  ii.  248 
for  popliteal  aneurism,  ii.  113, 

114 

results  of,  i.  56 
through  trochanters,  i.  $6 
Vermale's,  i.  55 
of  thumb,  i.  40 
of  toes,  i.  44 
of  upper  limb,  i.  37 
results  of,  i.  44 
at  wrist,  i.  41 
Amussat's  operation  for  artificial  anus, 
ii.  496 
in  children,  ii.  502 
Anaemia  (o,  negative  ;  a'ifj.a,  blood)  from 

hemorrhage,  i.  167 
AniBsthesia,  (a,  negative ;  alffdavofiai,  I 
perceive),  i.  10.    See  Chloroform 
local,  i.  17 
Anastomosing  vessels,    enlargement  of 

after  ligature,  i.  190 
Anchylosis  {ayKv\os,  crooked),  ii.  171 
of  arm,  ii.  264,  265 
complete,  ii.  172 
complicating  fracture,  i.  249 
of  elbow,  ii.  264,  265 

excision  for,  ii.  190,  265 
fibro-cellular,  ii.  171 
in  hip-disease,  ii.  230,  232 
incomplete,  ii.  171 
of  knee,  angular,  forwards,  ii.  275 
osseous,  ii.  274 
straight,  ii.  275 
osseous,  ii,  172 
treatment  of,  ii.  172 
Ancl's  operation  for  aneurism,  ii.  29 
AneuRI.SM  {ava,    through  ;    evpvvw,  I 
widen)  in  general,  ii.  1 1 


Anettbism  (continued). 

accidents  after  operation  for,  li.  32 
age,  how  influenced  by,  ii.  1 1 
amputation  for,  ii.  32 

for  gangrene  after  ligature  in, 
ii.  39 

for  recurrent   pulsation  after 
ligature,  ii.  35 

for  suppuration  of  sac  of,  ii.  37 
See  Aneurisms,  special 
by  anastomosis,  i.  647 

diagnosis  of,  i.  647 

treatment  of,  i.  648 

in  tongue,  ii.  359 
arterio- venous,  i.  202  ;  ii.  4° 
atheroma  a  cause  of,  ii.  6,  11 
blows  a  cause  of,  ii.  12 
of  bone,  ii.    151.    See  Osteo-aneu- 

rism 
bruit  in,  ii.  20 
cachexy  a  cause  of,  ii.  12 
causes  of,  ii.  ii 
circumscribed,  ii.  15 

symptoms  of,  ii.  19 
classification  of,  ii.  13 
climate,  how  influenced  by,  ii.  12 
death  from,  how  produced,  ii.  24 
definition  of,  ii .  1 1 
diagnosis  of,  ii.  21 

from  abscess,  ii.  23  . 

aneurism  by  anastomosis, 

i.  647 
erectile  growths,  ii,  21 
neuralgia,  ii.  23 

osteo-cancer,  ii.  150 
osteo-aneurism,  ii.  153 
rheumatism,  ii.  23 
tumours,  non-pulsating, 

ii.  22 
pulsating,  ii.  21 

dififased,  ii.  15 

symptoms  of,  ii.  20 
dissecting,  ii.  15 

classes  of,  ii.  16 
duration  of,  ii.  19 

effect  of  compression  of  artery  on, 
ii.  43 

of  ligature  on,  ii.  29 
false,  ii.  15 

circumscribed,  ii.  15,  19 

diffused,  ii.  15,  20 
fatty  degeneration  a  cause  of,  ii.  1 1 
formation  of,  ii.  17 
fusifonn,  ii.  13 

gangrene  in  diffused  form  of,  ii.  21 
after  ligature  for,  ii.  38 
from  pressure  of,  ii.  18 
muscular  strain  a  cause  of,  ii.  1 1 
number  of,  ii.  19 
pressure-effects  of,  ii.  18 
recurrent  pulsation  in,  ii.  32,  35 
rupture  of,  ii.  25 
sacculated,  ii.  14 
false,  ii.  15 
true,  ii.  14 
secondary,  ii.  35 
spontaneous  cure  of,  ii.  24 
structure  of,  ii.  17 
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Aneukism  (contmucd). 
of  stumps,  i.  31 

suppuration  and  sloughing  of,  ii.  25, 
35 

symptoms  of,  ii.  19 
terminations  of,  ii.  24 
traiimatic,  i.  199 

circumscribed,  i.  201 

diffuse,  i.  i99 

complicating  fracture,  1.  247 
in  reduction  of  old  disloca- 
tions, i.  313 
treatment  of,  ii.  26 

by  acupressure,  ii.  46 
by  compression,  ii.  39 
constitutional,  ii.  26 
by  digital  compression,  ii.  46 
flexion,  ii.  45 
galvano-puncture,  ii.  47 
injection,  ii.  48 
ligature,  ii.  28.    See  Ligature 
manipulation,  ii.  46 
tubular,  ii.  13 
varicose,  i.  203 

■wounds  a  cause  of,  i.  199;  ii.  13 
Anettkisms,  special,  ii.  49 

of  anterior  cerebral  artery,  ii.  72 
aorta,    abdominal,    diagnosis  from 

iliac  abscess,  ii.  219 
aorta,  thoracic,  ii.  49.    See  Aneur- 
ism, intrathoracic 
arm,  ii.  98 

axillaiy  artery,  ii.  87 
diagnosis  of,  ii.  88 
inflamed,  ii.  96  _ 
ligature  of  subclavian  for,  ii.  88 
suppuration  of,  ii.  93 
symptoms  of,  ii.  87 
traumatic,  i.  207 

circumscribed,  i.  208 
diffuse,  i.  207 

from  attempts  to  reduce 
old  dislocation,  i.  328 
treatment  of,  ii.  88 
basilar  artery,  ii.  72 
brachial  artery,  ii.  98 
traumatic,  i.  209 
varicose,  i.  210 
brachio-cephalic  artery,  ii.  53.  See 
Aneurism     of  innominate 
artery 

carotid  artery,  common,  ii.  61 
diagnosis  of,  ii.  62 
dysphagia  from,  ii.  372 
frequency  of,  ii.  62 
symptoms  of,  ii.  62 
traumatic,  i.  205 
treatment  of,  ii.  64 

internal,  ii.  71 

inti'acranial,  ii.  72 
treatment,  of,  ii.  71 
femoral  artery,  ii.  107 

deep,  ii.  108 

superficial,  ii.  108 

traumatic,  i.  212 

treatment  of,  ii.  109 

varicose,  i.[2i2 
foot,  traiimatic,  i.  213 


Aneurisms,  special  (continued). 
gluteal  artery,  ii.  106 

traumatic,  i.  214 
iliac  artery,  external,  ii.  100 

internal,  ii.  106 
inguinal,  ii.  100 

diagnosis  of,  ii.  100 

from  spinal  abscess,  ii.  219 
symptoms  of,  ii.  100 
treatment  of,  ii.  10 1 
of  innominate  artery,  ii.  53 

dysphagia  from,  ii.  54,  372 
dyspnoea  from,  ii.  54  • 
ligature  for,  ii.  55 
pain  in,  ii.  54 
pressure-effects  of,  ii.  53 
prognosis  of,  ii.  53 
symptoms  of,  ii.  53 
treatment  of,  ii.  55 
intracranial,  ii.  72 
causes  of,  ii.  72 
death  from,  ii.  75 
frequency  of,  ii.  72 
pathology  of,  ii.  73 
pressure-effects  of,  ii.  73 
symptoms  of,  ii.  74 
treatment  of,  ii.  77 
intraorbital,  ii.  77 
causes  of,  ii.  77 
pathology  of,  ii.  78 
prognosis  of,  ii.  ^?> 
symptoms  of,  ii.  77 
treatment  of,  ii.  79 
intrathoracic,  ii.  49 

auscultatory  signs  of,  ii.  49 
dysphagia  from,  ii.  52,  372 
dyspncea  from,  ii.  50 
cfidema  from,  it.  52 
pain  in,  ii.  50 
pressure-effects  of,  ii.  49 
pulsation  and  tumour  in,  ii.  52 
treatment  of,  ii.  53 
of  palmar  arteries,  traumatic,  i.  211 
plantar  arteries,  traumatic,  i.  213 
popliteal  artery,  ii.  108 
diagnosis  of,  ii.  109 
diffused,  ii.  114 

amputation  for,  ii.  1 14 
treatment  of,  ii.  1 14 
double,  ii.  114 
secondary,  ii.  113 
symptoms  of,  ii.  109 
treatment  of,  ii.  109 
pudic  artery,  ii.  106 
radial  artery,  ii.  98 
traumatic,  i.  211 
sciatic  artery,  ii.  106 
subclavian  artery,  ii.  79 
amputation  for,  ii.  86 
diagnosis,  ii.  80 
ligature  of  brachio-cephalic 
artery  for,  ii.  81 
subclavian,  ii.  83 
symptoms  of,  ii.  80 
traumatic,  i.  206 
treatment  of,  ii.  80 
temporal  artery,  traumatic,  i.  206 
tibial  artery,  ii.  117 


INDEX. 


719 


Aneurisms,  special  (conimteci!). 
ulnar  artery,  ii.  98 

traumatic,  i.  211 
vertebral  arteries,  ii.  72 
Aneurismal  cancer,  i.  545 
diathesis,  ii.  19 

varix,  i.  202  ;  ii.  48.    See  Varix 
Angeioleucitis  (077610^,  a  vessel  ;  \(vKot, 
white ;  itu,  denoting  inilamma- 
tion),  i.  636 
Angular  curvatiu-e  of  spine,  ii.  215 
Animal  matter,  decomposing,  erysipelas 
from,  i.  495 
wounds  inoculated  with,  i.  151 

Ankle,  amputation  at,  i.  47 
dislocation  of,  i.  349 
excision  of,  ii.  209,  212 
fractures  near  and  through,  i.  303 
gun-shot  wounds  of,  i.  141 
weak,  ii.  279 
wounds  of,  i.  228 
Annular  calcification  in  arteries,  ii.  6 
Antrum,  diseases  of,  ii.  328 
dropsy  of,  ii.  328 

diagnosis  from  tumour,  ii.  331 
suppuration  of,  ii.  329 
tumours  of,  ii.  330 

treatment  of,  ii.  332 
Ajs'US,  abscess  near,  ii.  512 
absence  of,  ii.  502 

with  opening  of  rectum  into 
other  canals,  ii.  5^4 
artificial,  formation  of,  ii.  49S,  502 
by  Amussat's  operation,  ii. 

496,  502 
hy  Callisen's  operation,  11.  490 
in  children,  ii.  497,  502 
by  Littre's  operation,  ii.  495, 
502 

by  perineal  section,  ii.  503 
results  of,  ii.  498 
in  hernia,  ii.  461 

treatment  of,  ii.  462 
cancer  of,  ii.  507 
chancre  of,  i.  594 
closure  of,  ii.  501 

by  membrane,  ii.  501 
with  absence  of  rectum,  ii.  502 
congenital  malformations  of,  ii.  501 
fissure  of,  ii.  510 

fistula  of,  ii.  513.    See  Fistula  in 
ano 

imperforate,  ii.  5°^ 

operations  on,  ii.  502,  503 
narrowing  of,  ii.  501 
prolapse  of,  ii.  529.    See  Prolapsus 
ani 

spasmodic  contraction  of  sphincter 

of,  ii.  512 
ulcers  of,  ii.  510 
Aorta,  abdominal,  compression  of,  i.  57 
ligature  of,  ii.  106 
thoracic,  aneurism  of,  ii.  49.  See 

Aneurism,  intrathoracic 
wounds  of,  i.  443 
Aphonia  (o, negative;  c^coi/tj, voice) ii.  381 
Aplastic  lymph  (a,  negative  ;  it\aaau,  I 
form),  ii.  89 


Apoplexy,   diagnosis  from  compression 
by  extravasation,  i.  385 

Arachnitis   (arachnoid  membrane  ;  iti3, 
denoting  inflammation),  erysipela- 
tous, i.  509 
traumatic,  i.  359 

Arctatum  {ardo,  1  narrow)  of  arteries,  u. 

Areola,  abscess  of,  11.  405 

inflammation  of,  ii.  404 
Ai-eolai  tissue,  altered  secretions  from,  1. 
88 

tumours,  i.  539 
Arm,  amputations  of,  i.  41,  42 
anchylosis  of,  ii.  264,  265 
aneurism  of  vessels  of,  ii.  98 
arteries  of,  wounded,  i.  210 
contraction  of,  ii.  264 
deformities  of,  ii.  264 
fractures,  of,  i.  273 
gangrene  of,  after  ligature  of  arte- 
ries, ii.  95  .    .  o 
Arnott,  Dr.  J.,  cold  as  an  anaesthetic,  1.  18 
compression  in  cancer,  i.  559 
ice  in  cancer,  i.  555 
Arsenic  in  cancer,  i.  558 
Arteries,  acupressure  applied  to,  i.  185 
adhesive  process  in,  i.  171 
aneurism  of.    See  Aneui-ism 
atheroma  of,  ii.  4 
calcification  of,  ii.  6 

gangi-ene  from,  i.  478 
cauterisation  in  wounds  of,  i.  175 
changes  in  after  operation,  i.  190 
coagulum  in  wounded,  formation  of, 
i.  170,  184 
conditions  interfering  with,  i. 
191,  192 
cold  in  wounds  of,  i.  174 
contraction  of,  i.  170,  171  ;  ii.  2,  9 
contusion  of,  i.  164 
degenerations  of,  ii.  4 

a  cause  of  aneurism,  ii.  11 
diseases  of,  ii.  i 
effect  of  abscess  on,  i.  462 
efi"ects  of  ligature  on,  i.  183 
embolism  of,  i,  477 
enlargement  of,  in  inflammation,  i.  65 
fatty  degeneration  of,  ii.  4,  1 1 
gangrene  from  obstruction  of,  i.  196, 

476,  482  ;  ii.  2,  3,  10 
granular  degeneration  of,  ii.  4 
haemorrhage  from,  i.  166.    See  also 
Haemorrhage 
characters  of,  i.  166 
eS"ects  of,  i.  166 
natural  arrest  of,  i.  i68 
in  sloughing  phagcdtcna,  i.  485 
surgical  treatment  of,  i.  168 
inflammation  of,  ii.  I.    See  Arteritis 
injui-ies  of,  i.  164 

in     contused     and  lacerated 

wounds,  i.  121,  126 
in  fracture,  i.  247,  252 
in  gun-shot  wounds,  i.  133,  134 
laceration  of,  i.  165 
ligature  of,  i.  176.    See  Ligature 
in  stumps,  i.  25 
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Arteries  {continued). 

occlusion  of,  accidents  after,  i.  191 
by  disease,  ii.  2 
by  natural  processes,  i.  169 
after  operation,  i.  183,  187 

permanent  closure  of  wounded,  i.  171 

plugs  in,  ii.  i 

pressure  in  wounds  of,  i.  17S 

of  aneui'ism  on,  ii.  18 
punctured,  i.  172 
retraction  of,  i.  170 
rupture  of,  i.  165 

spontaneous,  ii.  9 
steatomatous  deposit  in,  ii.  4 
structural  diseases  of,  ii.  4,  9 
causes  of,  ii.  7 
e fleets  of,  ii.  8 
styptics  in  wounds  of,  i.  1 74 
torsion  of,  i.  175 
ulceration  of,  ii.  9 

in  abscess,  i.  463,  468 
wounds  of,  i.  165 

in  compound  fracture,  i.  247 

treatment  of,  i.  252 
gangi-ene  from,  i.  476 
in  hernia  operations,  ii.  460 
in  lithotomy,  ii.  561 
prLuciples  of  ti-eatment  of,  i.  177 
treatment  of,  i.  173 
Arteries  or  Artery,  axillary,  aneurism 
of,  ii.  87.    See  Aneurism 
traumatic,  i,  206 
ligature  of,  i.  206, 208 ;  ii.  97 
wounds  of,  i.  206 
basilar,  aneurism  of,  ii.  72 
brachial,  aneurism  of,  ii.  98 
traumatic,  i.  209 
varicose,  i.  210 
ligature  of,  ii.  99 
wounds  of,  i.  209 
brachio-cephalic.    See  Artery,  inno- 
*  minate 

carotid,  aneurism  of,  ii.  61,  62.  See 
Aneurism 
traumatic,  i.  205 
ligature  of,  i.  205  ;  ii.  56,  58,  64 
effects  of  on  brain,  ii.  65 
on  lungs,  ii.  69 
wounds  of,  i.  205 
internal,  aneurism  of,  ii.  71 
cerebral,  anterior,  ii.  72 

middle,  ii.  72 
epigastric,  relation  to  femoral  hernia, 
ii.  478 

to  iugmnal  hernia,  11. 409, 470 
of  face,  wounds  of,  i.  206 
femoral,  aneurism  of,  ii.  100,  108 
traumatic,  i.  212 
varicose,  i.  212 
ligature  of,  i.  212  :  ii.  iio 

accidents  after,  ii.  ill 
relation  to  femoral  hernia,  ii. 

478,  479 
of  foot,  ligatui-e  of,  i.  214  ;  11.  117 
wounds  of,  i.  213 
forearm,  aneui'ism  of,  ii.  98 
ligature  of,  i.  210  ;  ii,  99 
wounds  of,  i.  210 


Arteries  {continued). 

gluteal,  aneurism  of,  ii.  107 

traumatic,  i.  214 
of  hand,  aneurism  of,  298 
traumatic,  i.  212 
wounds  of,  i.  210,  211 
iliac,  common,  ligature  of,  ii.  103 
external,  aneurism  of,  ii.  100 
ligature  of,  i.  212,  213  ;  ii. 

lOI 

internal,  aneurism  of,  ii.  106 
ligature  of,  ii.  107 
innominate,  aneurism  of,  ii.  S3- 
Aneurism 

dysphagia  from,  ii.  372 

ligature  of,  ii.  80,  81 
intercostal,  wounds  of,  i.  438 
internal  mammary,  wounds  of,  i.  438 
intracranial,  aneurism  of,  ii.  72.  See 

Aneurism 
of  leg,  wounds  of,  i.  213 
obturator,  relation  to  femoral  bernia, 

ii.  478 

palmar.    5ee  Arteries  of  hand 
perinseal,  wounds  of  in  lithotomy,  ii. 
561 

peroneal,  wounds  of,  i.  213 
plantar.    See  Arteries  of  foot 
popliteal,  aneurism  of,  ii.  108,  114 
pudic,  aneurism  of,  ii.  io5 
radial,  ligature  of,  i.  211  ;  ii.  99 
traumatic  aneurism  of,  i.  211 
wounds  of,  i.  210 
sciatic,  aneurism  of,  ii.  107 

compression  of,  ii.  85 
subclavian,  aneurism  of,  ii.  79 
traumatic,  i.  206 
ligature  of,  ii.  55,  58,  83,  86, 
89,  91 
accidents  after,  ii.  92 
wounds  of,  i.  206 
temporal,  ti'aumatic  aneurism  of,  i. 
206 

thyroid,  ligature  of,  ii.  299 
tibial,  aneurisms  of,  ii.  X17 

anterior,  ligature  of,  ii.  117 
posterior,  ligature  of,  ii.  117 
wounds  of,  i.  213 
ulnar,  ligature  of,  ii.  100 

traumatic  aneurism  of,  i.  211 
wounds  of,  i.  211 
umbilical,  relation  to  inguinal  hernia, 

ii.  469,  470 
vertebral,  aneurism  of,  ii.  72 
Arterio-venous  anemism,  i.  202  ;  ii.  48 

wounds,  i.  202 
Arteritis  {arteria,  an  artery  ;  itis,  de- 
noting inflammation),  ii.  i 
adhesive,  li.  i 
causes  of,  ii.  i 
closure  of  artery  by,  ii.  2 
diflfuse,  ii.  2 
effects  of,  ii.  2 
erysipelatous,  ii.  2 
gangi'cne  from,  i.  477  ;  ii.  3 
limited,  ii.  i 
symptoms  of,  ii.  3 
I        treatment  of,  ii.  4 
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Arthritic  coxalgia,  iL  231.     See  Hip- 
disease 

Arthritis  {apdpov,  a  joint ;  itis,  denot- 
ing intlamuiation),  ii.  158 
chronic  rheumatic,  ii.  i66 
of  hip,  ii.  167 

diagnosis  of,  ii.  168 
pathological  changes  in,  ii. 
167 

treatment  of,  ii.  168 
of  jaw,  ii.  169 
shoulder,  ii.  169 
simple,  acute  and  chronic,  ii,  158 
causes  of,  ii.  158 
diagnosis  of,  ii.  161 
pathology  of,  ii.  161 
repair  after,  ii.  164 
suppuration  in,  ii.  160 
symptoms  of,  ii.  158 
treatment  of,  ii.  164 
strumous,  ii.  169 

pathological  changes  in,  ii.  170 
symptoms  of,  ii.  169 
treatment  of,  ii.  170 
traumatic,  i.  225 
Artificial  anus.    See  Anus,  artificial 
limbs,  i.  29 
pupil,  ii.  318 
respiration,  i.  429 
Ascitic  fluid  in  hernial  sac,  ii.  434 
Asperma,  (o,  negative;   airepfia,  seed), 
ii.  698 

Asphyxia  (a,  negative ;  atpv^is,  pulsa- 
tion), i.  428 
from  chloroform,  i.  16 
from  drowning,  i.  428 

artificial  respiration  in,  i.  429 
from  hanging,  i  43 1 
from  noxious  gases,  i.  431 
secondary,  i.  431 
treatment  of,  i.  428 
in  wounds  of  throat,  i.  420 
Asthenic  (a,  negative ;  aBevos,  strength) 
inflammation,  i.  71 
treatment  of,  i.  81 
Astragalus,  dislocation  of,  i.  350 
excision  of,  ii.  208 
fracture  of,  i.  305 
Astringents  in  inflammation,  i.  86 
Atheroma  (aOapa.  or  aO-npt},  porridge  of 
meal)  in  arteries,  ii.  4 
influence  on  aneurism,  ii.  1 1 
diagnosis  from  pus,  i.  94 
Atheromatous  tumours,  1.  529 
Atmosphere,  influence  on  erysipelas,  i. 
495 

Atlas,  disease  of,  11.  221 
dislocation  of,  i.  412 
Atony  of  bladder,  ii.  610.    See  Bladder 
Atrophy  (a,  negative  ;  Tpecpw,  I  nourish) 
of  bone,  ii.  137 
of  pro.state,  ii.  624 
Attitude  in  coxalgia,  ii.  228 
Auscultatory  signs  of  aortic  aneurism,  ii. 
49 

foreign  bodies  in  bronchi,  i.  423 
Axilla,  traumatic  aneurism  in,  i.  207 
tumours  in,  ii.  431 

VOL.  II. 


Axillary  artery.    See  Arteiy,  axillary 
glands,  cancer  of,  ii.  417,  430 
strumous  disease  of,  ii.  431 
Axis,  disease  of,  ii.  221 

dislocation  of,  i.  412 
Ayres's  operation  for  extroversion  of 
bladder,  ii.  602 

Balanitis  {Pa\avos,  an  acorn,  also  the 
glans  penis  ;  itis,  denoting  inflam- 
mation), ii.  670 
Bandages  in  eye-operations,  ii.  302 
in  fractures,  i.  240 
plaster  of  Paris,  i.  244 
starched,  i.  240 

in  fractured  leg,  i.  302 
in  fractured  thigh,  1.  295 
tight,  gangrene  from,  i.  198,  241, 
246 

Barbadoes  leg,  i.  539 
Bed-sores,  i.  484 

tieatment  of,  i.  484 
Beaded  suture,  i.  119 
Bees,  stings  of,  i.  14S 
Bellocq's  sound,  ii.  284 
Bending  of  bone,  i.  224 

after  badly  set  fracture,  i.  258 
Benign  tumours,  i.  524 
Biceps  muscle,  contraction  of,  ii.  265 
Bigg's  apparatus  for  contracted  knee,  ii. 
271 

for  curvature  of  spine,  ii.  259 
Bilateral  dislocation  of  jaw,  i.  317 

lithotomy,  ii.  575 
Bistouries  for  amputation,  i.  22 
Bites  of  rabid  animals,  i.    147.  See 
Hydrophobia 
of  snakes,  i.  146 
Black  cancer,  i.  551 
Bladder,  atony  of,  ii.  610 

after  lithotrity,  ii.  587 
danger  of  in  lithotrity,  ii.  593 
incontinence  of  urine  from,  ii. 
612 

retention  of  urine  from,  ii.  610 
diagnosis  of,  ii.  619 
calculus  in,  ii.  536.    See  Calculus 
cancer  of,  ii.  608 
catarrh  of,  ii.  604 

tieatment  of,  ii.  607 
conditions  of,  indicating  or  contra- 
indicating  operation  for 
stone,  ii.  592 
congenital  malformation  of,  ii.  602 
cysts  of,  lodging  calculi,  ii.  542,  545 
complicating  lithotomy,  ii.  558 
lithotrity,  ii.  593 
difficulty  of  entering  in  latei'al  litho- 
tomy, ii.  556 
in  median  lithotomy,  ii.  572 
dilatation  of  neck  of,  in  lithotomy, 

ii-  553,  570,  573 
diseases  of,  ii.  602 

induced  by  calculus,  ii.  545 
by  enlarged  prostate,  ii.  618 
by  stricture,  ii.  640 
produciTig  irritation,  ii.  606 
exploration  of,  after  lithotrity,  ii.  584 
3  A 
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Bladder  (continued). 

extroversion  of,  ii.  602 
fistulous  openings  into,  ii.  508,  663 
foreign  bodies  in,  i.  454  ;  ii- 
fungous  growths  in,  ii-  608 
haemorrhage  from,  ii.  609 
hernia  of,  ii.  435 

ti-eatmeut  of,  ii.  474 
inflammation  of,  ii.  603 

acute,  ii.  603  ..  , 

after  litliotomy,  11.  566, 600 
after  lithotrity,  ii.  587 
chronic,  ii.  604 

complicating  lithotrity,  ii. 

593 

injuries  of,  i.  453 
ii-ritable,  ii.  604 

causes  of,  ii.  606 

in  children,  ii.  607 

diagnosis  of,  ii.  606 

in  gonorrhoea,  ii.  630 

lithotrity  complicated  by,  ii. 

593  ..  „ 

after  lithotnty,  11.  585 

pathological  changes  in,  li.  605 

treatment  of,  ii.  607 

in  women,  ii.  608 
lithotomy  through,  above  pubes,  ii. 

576,  600 
painful  conditions  of,  ii.  613 
polypi  of,  ii.  608 
position  of,  in  children,  ii.  556 
puncture  above  pubes,  ii.  622,  657 

through  rectum,  ii.  623,  656 
rectum  opening  into,  ii.  504 
rupture  of,  i.  453 

sacculated,  ii.  539,  545  ..  o 
complicating  lithotomy,  11.  55s 
complicating  lithotrity,  ii.  593 

sounding  the,  ii.  542 

spasm  of,  complicating  lithotomy,  11. 
558 

stone  in,  ii.  S36.    See  Calculus 
tumours  of,  ii.  608 
wounds  of,  in  lithotomy,  ii.  563 
Blepharoplasty   {l3\€<papov,  an   eyehd  ; 

■nXaaaai,  I  form),  ii.  339 
Blind  fistula  in  ano,  ii.  514 

piles,  ii.  517  .  ^  ^  .  „^ 
Blisters  in  chronic  inflammation,  1.  05 
Blood,  bufi"y  coat  in,  i.  67 

changes  of,  in  arrest  of  htemorrhage, 
1.  169 
in  arteritis,  ii.  i 
in  erysipelas,  i.  494 
inflammation,  i.  64,  65 
pyeemia,  i.  516,  520,  521 
characters  of,  in  hsemorrhage  from 

wounded  vessels,  i.  168 
discharge  of.    Sae  Extravasation  and 

Hffimorrhage 
effusion  of,  i.  87  . 
extension  of  inflammation  by,  1.  73 
extravasation  of,  i.  m,  i68-  -^cc 

Extravasation 
mixed  with  pus,  diagnosis  of,  1.  94 
sources  of,  in  hajmnturia,  ii.  009 
transfusion  of,  i.  168 


Blood  (continued). 

vomiting  of,  in  fracture  of  skull,  i. 
372 

Blood-letting,  general,  iu  acute  inflam- 
mation, i.  76 
local,  in  acute  inflammation,  1.  78 
chronic  inflammation,  i.  85 
gangrene,  i.  105 
Blood-vessels,  enlargement  of,  in  inflam- 
mation, i.  65 
formation  of,  in  granulation.?,  i.  100 

in  lymph,  i.  91 
injuries  of,  i.  164.    See  Arteries  and 
Veins 

Bloody  tumours  of  ear,  ii.  282 
Bloxam's  dislocation  tourniquet,  i.  310 
Boils,  i.  489 

causes  of,  i.  489 
diagnosis  from  carbuncle,  i.  491 
syphilitic,  i.  605 
treatment  of,  i.  489 
Bone,  abscess  of,  ii.  121 

aneurism  of,  ii.  151,  152 
diagnosis  of,  ii.  1 53 
symptoms  of,  ii.  152 
treatment  of,  ii.  153 
atrophy  of,  ii.  137 
bending  of,  i.  224 

bending,  rebreaking,  and  resetting, 

i.  258 
bruising  of,  i.  223 
cancer  of,  ii.  147 

diagnosis  of,  ii.  149 

from  osteo-aneurism,  ii.  153 
treatment  of,  ii.  150 
caries  of,  ii.  123.    See  Caries 
cystic  tumours  of,  ii.  145 
dead,  separation  of,  ii.  129 
diseases  of,  ii.  118 
effect  of  aneurism  on,  ii.  19,  50 
encephaloid  of,  ii.  147 

diagnosis  from  osteo-aneurism, 

ii-  'S3 

enchondroma  of,  i.  544 ;  11.  14S 
exfoliation  of,  ii.  129 
fibro-plastic  tumours  of,  ii.  146 
fracture  of,  i.  229.    Sec  Fractiu-e 
hydatids  in,  ii.  147 
hypei-trophy  of,  ii.  137 
injuries  of,  i.  223 
inflammation  of,  ii.  118 
myeloid  tumours  of,  ii.  146 
necrosis  of,  ii.  125.    See  Necrosis 
new,  formation  of,  ii.  130 
pulsating  tumours  of,  ii.  151.  Sec 

Osteo-aneurism 
re-breaking  of,  i.  258 
sanguineous  tumours  of,  ii.  154 
scrofulous  disease  of,  i.  573  ;  ii.  140 
softening  of,  ii.  138 
structural  changes  in,  ii.  137 
suppuration  of,  ii.  119 
acute,  ii.  119 
chronic,  ii.  121 
syphilitic  disease  f,  i.  610  ;  ii.  123 
trephining  of,  ii.  122 
tubercle  of,  i.  573  ;  ii.  138,  HZ 
tumours  of,  ii.  143 
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Bone  (continued). 

ulceration  of,  ii.  .123 
union  of  after  fracture,  i.  236 
Bony  anchylosis,  ii.  172 
Bozeman's  operation  for  urinary  vaginal 

fistula,  ii.  665 
Brachial  artery.    Sec  Artery,  brachisil 
Brachiocephalic  artery.    See  Artery,  in- 
nominate 
Brain,  aneiu-ism  of  vessels  of,  ii.  72 
compression  of.    See  Compression 
concussion  of,  i.  354.     See  Con- 
cussion 

congestion  of,  in  fracture,  i.  247 
diabetes  from  injuries  of,  i.  382 
effect  of  ligature  of  carotid  on,  ii.  65 
extravasation  on,  i.  3S4.     See  Ex- 
travasation 
hernia  of,  i.  3S3 

congenital,  ii.  280 
inflammation  of,  traumatic,  i.  358. 

See  Encephalitis 
injuries  of,  i.  3S0 

treatment  of,  i.  383 
irritation  of,  i.  356 

treatment  of,  i.  363 
laceration  of  by  contrecoup,  i.  380 
suppuration  in,  i.  360 
wounds  of,  i.  380 
Brasdor's  operation  for  aneurism,  ii.  30 
Beeast,  abscess  of,  ii.  405 

chronic,  ii.  407 
absence  of,  ii.  402 
adenoid  tumour  of,  ii.  408 

treatment  of,  ii.  409 
amputation  of,  ii.  423,  428 

mortality  after,  ii.  429 
anomalies  of  development  of,  ii.  402 

of  secretion  of,  ii.  403 
cancer  of,  ii.  415 

axillary  glands  affected  in,  ii. 

causes  of,  ii.  419 
caustics  in,  ii.  423 
compression  in,  ii.  422 
development  of,  ii.  415 
diagnosis  of,  ii.  419 
duration  of,  ii.  417 
influence  of  age  on,  ii.  419 

of  injuries,  ii.  419 
operation  for,  ii.  423 
pain  in,  ii.  416 

retraction  of  nipple  in,  ii.  417 
return  of,  ii.  427 
sex,  ii.  419 

skin  implicated  in,  ii.  416 
structure  of,  ii.  417 
treatment  of,  ii.  421 
colloid  tumour  of,  ii.  415,  418 
cystic  sarcoma  of,  ii.  412 

diagnosis  from  cancer,  ii.  420 
treatment  of,  ii.  414 
tumours  of,  ii.  411 
compound,  ii.  412 
treatment  of,  ii.  413 
unilocular,  ii.  411 
diseases  of,  ii.  401 
in  male,  ii.  430 


Breast  {continued). 

encephaloid  tumour  of,  ii.  41S,  418 
fcetal  remains  in  tumours  of,  ii.  415 
hydatids  of,  ii.  415 
hypertrophy  of,  ii.  403 

lobular,  ii.  403 
inflammation  of,  ii.  404,  405 
of  nipple  and  areola,  ii.  404 
treatment  of,  ii.  405,  406 
lacteal  tumour  of,  ii.  404 
malignant  tumours  of,  ii.  41 5 
neuralgia  of,  ii.  402 
non-malignant  tumours  of,  ii.  408 
painful  tumom"  of,  ii.  410 
treatment  of,  ii.  411 
recurrent  fibrous  tumour  of,  ii.  4^4 
sanguineous  cysts  in,  ii.  414 
scirrhus  of,  ii.  415.     See  Breast, 

cancer  of 
scrofulous  tumour  of,  ii.  414 
sero-cystic  tumour  of,  ii.  411 
supernumerary,  ii.  402 
tumours  of,  ii.  408 

diagnosis  from  encysted  abscess, 
ii.  407 
Bridles,  i.  102 
Bridle-strictures,  ii.  640 
Bronchi,  foreign  bodies  in,  i.  422 

pressure  of  aneurism  on,  ii.  31 
Bronchitis  (Bpojxos,  the  windpipe  ;  itis, 
denoting  inflammation),  asthenic, 
i.  83 

from  foreign  bodies,  i.  424 

in  wounds  of  throat,  ii.  420 
Bronchocele  (^poyxos,  the  windpipe  ; 
ktjAt),  a  tumour),  ii.  297 

acute,  ii.  299 

cystic,  ii.  297 

dysphagia  from,  ii.  372 

excision  in,  ii.  298 

ligature  of  thyroid  arteries  in,  ii.  299 

pulsating,  ii.  298 

diagnosis  from  carotid  aneurism, 
ii.  64 

simple,  ii.  297 

treatment  of,  ii.  298 
Bruise.    See  Contusion 
Bruit  in  aneurism,  ii.  20 
Brush-burn,  i.  128 
Bubo  (fiov^asv,  the  groin),  i.  587 

creeping,  i.  588 

indolent,  i.  594 

primary,  i.  588 

treatment  of,  i.  589 
Bubon  d'emblee,  i.  588 
Buchaiian's  operation  for  restoration  of 
lip,  ii.  354 

rectangular  staff,  ii.  570 
Buffer-accidents,  i.  443 
Buffy  coat  of  blood,  i.  67 
Bulb  of  urethra,  arteries  of,  wounded  in 
lithotomy,  ii.  561 

wound  of,  in  lateral  lithotomy,  ii 
563 

in  median  lithotomy,  ii.  571 
Bullets,  removal  of,  i.  135 

wounds  by,  i.  130 
Bunion,  ii.  250 

X  2 
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Burns,  i.  154 

amputation  iu,  i.  162 

cicatrices  of,  contracted,  i.  159 
warty,  i.  162,  535,  620 

constitutional  effects  of,  i.  iSS 

degrees  of,  1.  15S 

local  effects  of,  i.  iS4 

mode  of  death  from,  i.  157 

prognosis  of,  i.  iS7 

treatment  of,  i.  i58_ 

ulcer  of  duodenum  in,  i.  156 
Bursa  PAXELLiE,  diseases  of,  ii.  247 

enlargement  of,  ii.  249 

inflammation  of,  ii.  247 

sloughing  of,  ii.  249 

suppm-ation  of,  ii.  248 

tumours  of,  ii.  250 
BuRSiE,  bruising  of,  i.  224 

cystic  tumours  of,  i.  532  ;  ii.  246 

diseases  of,  ii.  245 

enlargements  of,  ii.  246 

diagnosis  fi-om  popliteal  aneiirism, 
ii.  109 

situations  of,  ii.  245 
Butcher's  saw,  ii.  182 
Button- suture,  ii.  665 

Cachexy,  influence  of  on  aneurism,  ii.  12 

cancerous,  i.  545 
Calcaneum.    See  Os  calcis 
Calcification  {calx,  lime  ;  facio,  I  make) 
of  arteries,  ii.  6 
of  lymphatic  glands,  i.  639 
Calculous  deposits  and  diathesis,  ii.  532 
Calculus  (Lat.  a  smaU  stone  or  pebble) 
in.  bladder,  ii.  536 

alternating,  ii.  536  _ 
carbonate  of  lime,  ii.  535 
causes  of,  ii.  539 
characters  of,  influencing  choice 
of  operation,  ii.  591 
chemical,  ii.  532 
physical,  ii.  538 
crushing  of,  ii.  578.    See  Litho- 
trity 

in  lithotomy,  u.  560 
cystine,  ii.  535 
diagnosis  of,  ii.  542 
encysted,  ii.  539 

detection  of,  ii.  544 
difiaculty  from,   in  litho- 
tomy, ii.  558 
lithotrity,  ii.  593 
extraction  of,  in  lithotomy,  ii. 
553.  572.  _ 
difficulties  m,  11.  557,  573 
iu  lithotrity,  ii.  587 
facets  on,  ii.  538 
fracture  of,  spontaneous,  ii.  538 
difficulties    iu  lithotomy 
from,  ii.  554,  56° 
hardness  of,  ii.  539,  544 
impaction  of  fragments  of,  m 

urethra,  ii.  586 
iu  children,  lithotomy  for,ii.  555 

symptoms  of,  ii.  S4} 
iu  female,  removal  of,  ii.  57^ 
symptoms  of,  ii.  545 


Calculus  {continued). 

influence  of  age  and  sex  on,  ii.  540 
irritable  bladder  from,  ii.  606 
large,  ii.  538 

removal  of,  ii.  559 

dangers  of,  ii.  567 
by  high  operation,  ii.  576 
lithic,  ii.  533 
nucleus  of,  ii.  536 
number  of,  ii.  537 
operations  for.   See  Lithotomy 

and  Lithotrity 
origin  of,  ii.  536,  537 
oxalate  of  lime,  ii.  534,  536 

unfavourable  for  litho- 
tiity,  ii.  591 

pain  in,  ii.  541 

pathological  changes  induced 

by,  ii._545 
phosphatic,  ii.  535 

favourable  for  lithotrity,  ii. 

591 

position  of,  ii.  539 

difficulties  from,  ii.  557 
priapism  from,  ii.  542 
prolapsus  ani  from,  ii.  542 
recurrence  of,  ii.  594 
relative  fi-equency  of,  in  various 

countries,  ii.  540  _ 
seizure  of,  in  lithotrity,  ii.  581 
several,  detection  of,  ii.  544 
shape  and  size  of,  ii.  539,  544 

difficulties  from,  ii.  559 
sounding  for,  ii.  542 
errors  in,  ii.  544 
structure  of,  ii.  536 
symptoms  of,  ii.  540 
tenesmus  from,  ii.  542 
urine  affected  by,  ii.  541 
varieties  of,  ii.  532 
weight  of,  ii.  539 
xanthine,  ii.  535 
in  kidneys,  ii.  537 
in  nasal  fossae,  ii.  289 
prostatic,  ii.  597 

characters  of,  ii.  598 
treatment  of,  ii.  598 
in  urethra,  ii.  598 

impacted,  ii.  599 
Callisen's  operation  for  artificial  anus,  ii.  496 

Callus,  i.  236 

ossification  of,  i.  237 
Canal  of  Nuck,  hernia  in,  ii.  477 
Canaliculus,  slitting  the,  ii.  309 
Canalisation  of  veins,  i.  216 
Cancellous  exostosis,  ii.  144 
Cancer,  i.  545 

alveolar,  i.  550 
black,  i.  551 
causes  of,  i.  55^ 
caustics  in,  i.  556 
cells  of,  i.  546 
characters  of,  i.  545 
colloid,  i.  550 
compression  in,  i.  558 
congelation  of,  1-555 
diagnosis  of,  i.  55^  . 

from  epithelioma,  1.  500 
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C.\.N'CER  {continued). 

from  pus,  i.  94      „       ,  ,  •  3 
encephaloid,  i.  550.  See  Encephaloid 
epithelial,  i.  564.    See  Epithelioma 
excision  of,  i.  559 
gelatinous,  i.  550 
hard,  i.  545,  548 
iutegiimeutal,  i.  545 
juice  of,  i.  546 
local  origin  of,  i.  552,  555 
melanotic,  i.  55^ 
microscopic  characters  of,  i.  545 
operations  for,  i.  $68 
osteoid,  i.  545 
progress  of,  547 
scirrhous,  i.  548.    -See  Scirrhus 
secondary  deposits  of,  i.  554 
soft,  i.  545 
treatment  of,  i.  554 
varieties  of,  i.  545,  550 
CA2JCER  of  alveolar  processes,  ii.  326 

antrum,  ii.  330 

anus,  ii.  5°? 
in  axiUa,  ii.  417,  430 
of  bladder,  ii.  608 

bone,  ii.  147 

breast,  ii,  41 5.    See  Breast 
in  cheeks,  ii.  290 
chimney-sweeper's,  ii.  674 
of  intestine,  obstruction  from,  ii 
489 

jaw,  upper,  u.  330 
lower,  ii.  335 
of  larynx,  ii.  389 
lips,  ii.  292,353 
of  lymphatic  glands,  i.  639 
of  muscles,  ii.  253,  254 
in  neck,  ii.  298 
of  nose,  ii.  285,  288 
oesophagus,  ii.  374 
parotid  gland,  ii.  294 
penis,  ii.  671 
pharynx,  ii.  371 
prostate,  ii.  624 
rectum,  ii.  497,  506 
scrotum,  ii.  674,  698 
skin,  i.  624 
testis,  ii.  694 
tongue,  ii.  360 
tonsils,  ii.  370 
uterus,  ii.  708 
Cancerous  cachexy,  i.  54S  , 

tubercle  of  tongue,  diagnosis  from 
syphilitic  tubercle,  ii.  361 
Cancrum  oris,  i.  488 
Cannon-shot,  injuries  by,  i.  132 
Canquoin's  paste,  i.  557 
Capillaries,   enlarged  after  ligature,  1. 
190 

state  of,  in  inflammation,  i.  65 
Capillary  n£Evi,  i.  648 
Capsular  cataract,  ii.  324  a 
Caput  obstipum  (Lat.  head  turned  to  one 

side),  ii.  263 
Carbonate  of  lime  calculus,  ii.  535 
Carbonic  acid,  asphyxia  from,  ii.  431 
Cariiuncle  {carlo,  a  coal),  i.  490 

diagnosis  of,  i.  491 


Carbuncle  {continued). 

prognosis  of,  i.  491 

signs  of,  i.  490 

treatment  of,  i.  49^ 
Carcinoma  {KapKivos,  a  crab),  reticulare, 

i-  549 

Carcinomatous  stricture  of  oesophagus,  11. 
374 

Caries  {Lat.  rottenness),  11.  123 

causes  of,  ii.  123 

operations  for,  ii.  124 

structm-e  of,  ii.  123 

sj-mptoms  of,  ii.  124 

syphilitic,  i.  611;  ii.  123 

ti-eatment  of,  ii.  124 

of  trochanter,  ii.  244 

of  vertebra;,  ii.  215.    See  Spine 

worm-eaten,  i.  611 
Carotid  Artery.    See  Ai-tery,  carotid 
Carpus.    Sec  Wrist 
Carron  oil,  i.  159 

Carte's  compressor  for  aneurism,  ii.  41 
Cartilage,  tumours  formed  on  type  of,  i. 

543 

Cartilages,  changes  of  in  arthiitis,  ii. 
161 

degenerative  changes  in,  ii.  163 
destruction  from  synovial  disease,  ii. 
162 

from  disease  of  bone,  ii.  162 
repair  after,  ii.  164 
diseases  of,  ii.  162 
inflammation  of,  ii.  163 
of  larynx,  necrosis  of,  ii.  388 
loose,  in  joints,  ii.  173 
symptoms  of,  ii.  174 
treatment  of,  ii._i74 
of  ribs,  fractures  of,  i.  268 
ulceration  of,  ii.  163 
Cartilaginous  tumour,  i.  543.    See  En- 

chondroma 
Castration,  ii.  695 

Cataract  {KarappaKrr\s,  a  portcullis), 
capsular,  ii.  324  a 
diagnosis  of,  ii.  302,  324 
extraction  of  by  flap-operation,  ii. 

324^ 

by  needle-operation,  u.  324  a 
by  suction,  ii.  324  / 
by  traction,  ii.  324  c 
by  Yon    Griife's   method,  ii. 
324 

traumatic,  ii.  324  a 
Catarrh,  chronic,  ii.  283 

vesical,  symptoms  of,  ii.  604 
treatment  of,  ii.  607 
Catheter  (koto,  down  ;  I'lj/tt,  I  send), 
female,  ii.  702 

for  lithotrity,  ii.  578 

prostatic,  ii.  621 

shape  and  curve  of,  ii.  642 

Sims's,  ii.  665 

use  of  in  retention  from  enlarged 
prostate,  ii.  621 
from  gonorrhoea,  ii.  631 
from  stricture,  ii.  643 

accidents    attending,  ii. 

645 
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Catheterisni,  forcible,  ii.  623 
Cauliflower  excrescence  of  rectum,  ii.  506 

of  uterus,  ii.  708 
Caustics  («ai£o,  I  burn)  in  abscess,  i.  467 
in  bites  of  rabid  animals,  i.  151 
cancer,  i.  556 

of  breast,  ii.  423 
chancre,  i.  584 
dissection-wounds,  i.  153 
cpitbelioma,  i.  568 
nasvus,  i.  650 
piles,  ii.  526 

stricture  of  urethra,  ii.  646 
urethral  tumours,  ii.  666 
uterine  discharges,  ii.  705 
Cautery,  actual,  in  chronic  inflammation, 
i.  86 

in  hsemorrhage,  i.  175  ;  ii.  37 
urethral  tumours,  ii.  666 
galvanic,  i.  469 
Cells,  cancer,  i.  546 
exudation,  i.  89 
of  lupus,  i.  622 
myeloid,  i.  541 
pus,  i.  92 
Cellular  erysipelas,  i.  499,  503 

exostosis,  ii.  144 
Cellulitis,  i.  499 

difl'use  pelvic,  after  lithotomy,  ii. 
566 

Cellulo-cutaneous  erysipelas,  i.  497,  502 
Central  necrosis,  ii.  128,  132 
Cephalhsematoma    (KecpaArj,   the   head ; 

aifj-a,  blood),  i.  366 
Cerebral  complications  of  injuries  of  the 
head,  i.  354.    See  I3rain,  Com- 
pression, and  Concussion 
extravasation,  i.  385 
irritation,  i.  357 

treatment  of,  i.  363 
nerves,  injuries  of,  i.  382 
Cervical  region  of  spinal  cord,  eff'ect  of 
concussion  of,  i.  391 
effect  of  wound  of,  i.  406 
vertebrse,  dislocation  of,  i.  412,  413 
.Chancre,  i.  579 

consecutive  results  of,  i.  587 
diagnosis  of,  i.  583 
in  females,  i.  583 
gangrenous,  i.  582 
Hunterian,  i.  593 

induration  of,  i.  594 
seat  and  number  of,  i.  593 
treatment  of,  i.  594 
origin  and  progress  of,  i.  580 
phagedeenic,  i.  581 

treatment  of,  i.  585,  586 
simple,  i.  581 

treatment  of,  i.  584,  586 
situations  of,  i.  582 
sloughing,  i.  582 

treatment  of,  i.  585,  586 
soft,  i.  581 

specific  nature  of,  i.  580 
treatment  of,  constitutional,  i.  $S6 

local,  i.  584 
urethral,  i.  583 
varieties  of,  i.  581 


Chancrous  excoriation,  i.  581 

induration  of  glans,  diagnoais  from 
epithelioma,  ii.  672 
Cheet-compressor,  ii.  351 
Cheeks,  diseases  of,  ii.  283 

fissures  of,  ii.  353 

injuries  of,  i.  413 

nsevi  of,  i.  654 

tumours  and  ulcers  of,  ii.  290 
Cheiloplasty  {x^tf^"^,  a  lip  ;  TXacaoi,  I 

form  or  shape),  ii.  353 
Cheloid    (xi'^'J.  a    crab's  claw  ;  €f5oj, 

shape),  i.  162,  535,  620 
Chemical  causes  of  inflammation,  i.  75 
Chest,  hsemorrhage  into,  i.  434,  43^ 
injuries  of,  i.  433 
tapping  the,  ii.  399 
Children,  erysipelas  in,  i.  503 
fetid  nasal  discharge  in,  ii.  283 
incontinence  of  urine  in,  ii.  612 
irritable  bladder  in,  ii.  607 
lateral  lithotomy  in,  ii.  555 
difficulties  in,  ii-,  557.  5^3 
mortality  after,  ii.  565 
median  lithotomy  in,  ii.  574 
nervous  afl'ections  of  larynx  in,  ii. 

389 

syphilis  in,  i.  613 

tracheotomy  in,  ii.  396 

umbilical  hernia  in,  ii.  483 

vaginal  discharges  in,  ii.  635,  706 

vertebral  caries  in,  ii.  216 
Chimney-sweeper's  cancer,  ii.  674 
Chloroform,  i.  ii 

administration  of,  i.  n 

cautions  in  using,  i.  13 

death  from,  i.  16 

cftects  of,  i.  13 

in  eye-operations,  ii.  302 

in  hernia,  ii.  449 

influence  on  mortality  after  opera- 
tions, i.  II 
inhalers  for,  i.  12 
Clover's,  i.  13 
Snow's,  i.  12 
in  lithotrity,  ii.  580 
in  operation  for  squint,  ii.  313 
in  operations  on  stricture,  ii.  653 
in  reduction  of  dislocations,  i.  313 
secondary  effects  of,  i.  15 
in  shock,  i.  15 
in  tracheotomy,  ii.  393 
ti-eatmeut  of  effects  of,  i.  16 
Cholesteatoma  [xoXt),  bile  ;  aTtap,  fat  or 

tallow),  i.  534. 
Chopart's  operation,  i.  46 
Chordee  (xopS?;,  a  string),  ii.  627 

treatment  of,  ii.  630 
Chronic  abscess,  i.  466 

of  breast,  ii.  407 
enlargement  of  prostate,  ii.  615 
inflammation.    -Sec  Inflammation 
liiryngiti.s,  ii.  381 
mamraaiy  tumour,  ii.  408 
rheumatic  arthritis,  ii.  166 
uterine  discharges,  ii.  705 
Cicatrices,  i.  loi 
changes  in,  i.  lor 
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Ci';.\TRiCES  {continued). 

contracted,  after  chancre,  i.  587 
contraction  of,  i.  loi,  159 
division  of,  i.  159 
faulty,  i.  121 
sensibility  of,  i.  102 
structure  of,  i.  102 
warty,  i.  162,  535,  620 
Cicatrisation,  process  of,  i.  100 
Circulation,  arrest  of,  a  cause  of  gan- 
grene, i.  475,  476      ,  p 
changes  in,  leading  to  formation  01 

thrombus,  i.  517 
collateral,  after  ligature,  1.  189 
hffimorrhage  from,  1.  191 
Circumcision,  ii.  668 
Circumscribed  traumatic  aneurism,  i._20i 
Cii-soid  {Ktpa-os,   a  swelled  vein  ;  elSos, 
shape),  dilatation  of  vessels,  i.  647 
Civiale's  operation  of  lithotrity,  ii.  578 
lithotrite,  ii.  579 
statistics  of  lithotrity,  ii.  589 
urethrotome,  ii.  649 
Clark's  operation  for  urethroplasty,  li.  662 
Clavicle,  dislocation  of,  i.  318 
dysphagia  from,  ii.  373 
excision  of,  ii.  188 
fractures  of,  i.  269 
Cleft  palate,  ii.  354 

operations  for,  on  hard  palate,  11.  357 
on  soft  palate,  ii.  355 
Clergyman's  sore  throat,  ii.  381 
Climate,  influence  of,  on  aneurism,  ii.  12 
on  calculus,  ii.  540 
Clitoris,  hypertrophy  of,  ii.  704 

removal  of,  ii.  7°4 
Cloacffi  {cloaca,  a   di-ain  or  sewer)  in 

necrosed  bone,  ii.  128,  130 
Clove-hitch  knot,  i.  310 
Clover's  apparatus  for  washing  bladder 
in  lithotrity,  ii.  584 
chloroform-inhaler,  1.  13 
Club-hand,  ii.  266 
Club-foot,  ii.  275 
Coagulation  in  piles,  ii.  523 
Coagulum  of  inflammatory  blood,  i.  67 
in  wounded  arteries,  external,  i.  170 
imperfect,  i.  184,  192 
internal,  i.  170,  184 
Cobra  di  capello,  bite  of,  i.  146 
Coccydynia  {kokkv^,  the  coccyx  ;  oSwr], 

pain),  i.  285 
Coccyx,  dislocation  of,  1.  330 

fracture  of,  i.  285 
Cod-liver  oil  in  scrofula,  i.  577 

in  chronic  inflammation,  i.  84 
Ccecal  hernia,  ii.  435 

treatment  of,  ii.  474 
Cold  abscess,  i.  461 
Cold  as  an  anaesthetic,  i.  17 
effects  of,  i.  162 
in  hasmorrhage,  i.  175 
in  inflammation,  i.  75,  79>  85 
Collateral  circulation,  i.  189,  191 
Colliquative  discharges,  i.  95 
Collodion,  i.  120 

Colloid  (ko\Ao,  glue  or  gelatine ;  e<5os, 
form)  cancer,  i.  550 


Colloid  {continued). 

of  breast,  ii.  418 

cysts,  i.  529 
Colon,  hernia  of,  ii.  474    .       „  , 

opening  of,  in  obstruction.  oceAnus, 
artificial 

relations  of,  to  seat  of  obstruction, 
ii.  492 

Colour  of  parts  modified  by  inflamma- 
tion, i.  67 
Columnanasi,  restoration  ot,  11.  341 

in  Indian  operation,  ii.  344 
Coma  (kcomo,  deep  sleep,  lethargy)  from 
chloroform,  i.  16 
from  compression,  i.  356 
treatment  of,  i.  363 
from  extravasation,  i.  385  _ 
from  intracranial  suppuration,  i.  360 
diagnosis  of,  i.  364 
treatment  of,  i.  365 
fr-om  traumatic  encephalitis,  i.  359 
treatment  of,  i.  363 
Comminuted  fracture,  i.  231 
Complete  anchylosis,  ii.  172 
dislocation,  i.  307 
fistula,  ii.  514 
inguinal  hernia,  ii.  468 
Complicated  dislocations,  i.  315 

fractures,  i.  231,  247,  251 
Compound  cj'sts,  i.  533 

of  breast,  ii.  412 
dislocation,  i.  307,  314 
fracture,  i.  231.  See  Fracture 
Compress,  graduated,  i.  175  _ 
COMPEESSION  in  aneurism,  ii.  39 
by  finger,  ii.  46 
flexion,  ii.  45 
instruments,  ii.  39 

applicability  of,  ii.  44 
circumstances  influencing 

success  of,  ii.  41 
effects  of,  ii.  43 
history  of,  ii.  39 
method  of,  ii.  41 
principle  of,  ii.  40 
of  arteries  in  hsemorrhage,  i.  173, 1 75 
braici,  i.  356 

from  intracranial  suppura- 
tion, i.  360 
from  traumatic  encephalitis, 

i-  359 

from  extravasation,  1.  385 
treatment  of,  i.  363,  386 
in  cancer,  i.  558 

of  breast,  ii.  422 
in  chronic  mammary  tumour,  ii. 
409 

popliteal  aneurism,  11.  109 
subclavian  aneurism,  ii.  85 
of  spinal  cord,  i.  389 
of  varicose  veins,  i.  645  ;  ii.  689 
Compressor,  application  of  in  aneurism, 
ii.  41 

Concretions,  gouty,  in  ear,  ii.  282 

in  meatus  auditorius,  ii.  282 
Concussion  of  brain,  i.  354 
pathology  of,  i.  354 
signs  of,  i.  355 
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Concussion  of  brain  (continued). 
terininatious  of,  i.  355 
treatment  of,  i.  362 
of  spinal  cord,  i.  389.     See  Spinal 
cord 

treatment  of,  i.  403 
Condyles  of  humerus,  fracture  of,  i.  277 
Condylomata   {kovSuKos,  a  swelling),  i. 
534.  606 
diagnosis  from  piles,  11.  524 
in  labia,  ii.  702 
Congelation  of  cancer,  1-555 
Congenital  dislocations,  i.  316 
of  lower  jaw,  i.  318 
of  hip,  i.  345 
fissures  of  cheeks,  ii.  353 
hernia  of  brain,  ii.  280 

inguinal,  ii.  468,  474 
hydi'ocele,  ii.  679,  697 
malformations  of  anus  and  rectum, 
ii.  501 
of  bladder,  ii.  602 
of  penis,  ii.  667 
syphilis.    See  Syphilis 
Congestion,  i.  61 
causes  of,  i.  62 
effects  of,  i.  61 
symptoms  of,  i.  6i 
treatment  of,  i.  62 
Congestion  of  parts  in  hernia,  ii.  444 

treatment  of,  ii.  456 
Congestive  abscess,  i.  461 
inflammation,  i.  74 
stricture,  ii.  637 
Conical  stumps,  i.  30 
Conjunctivitis,  gonorrhoeal,  ii.  632 
Connective  tissue,  tumours  formed  on 

type  of,  i.  536 
Conservative  surgery.    See  Excisions 
Constipation,  duration  of,  in  intestinal 

obstruction,  ii.  490 
Contagious  gangi'ene,  i.  485 
nature  of  erysipelas,  i.  495 
ulcer  or  chancre,  i.  579-  iSee  Chancre 
Continuous  suture,  i.  119 
Contraction  of  arm,  ii.  264 

of  arteries  from  disease,  ii.  2,  9 

after  wounds,  i.  170,  171 
of  cicatrices,  i.  loi 

after  burns  and  scalds,  i.  159 
in  femoral  coxalgia,  ii.  233 
of  fingers,  ii.  266 
forearm,  ii.  265 
knee-joint,  ii.  268. 
muscles,  ii.  260 
plantar  fascia,  ii.  279 
spasmodic,  of  sphincter  ani,  ii.  512 
of  toes,  ii.  279 
Contrecoup,  fracture  by,  i.  369 

laceration  of  brain  by,  i.  357,  380 
Contused  wounds,  i.  121 
amputation  in,  i.  125 
characters  of,  i.  I2i 
gangrene  in,  i.  122 
progress  of,  i.  122 
treatment  of,  i.  124 
CoKrusioN  (conimido,  I  boat  together), 
i.  Ill 


Contusions  {continued}. 
causes  of,  i.  iii 
degrees  of,  i.  iii 
diagnosis  of,  i.  1 12 
treatment  of,  i.  112 
Contusion  of  abdomen,  i.  443 
of  arteries,  i.  164 

bones,  i.  223 

eye,  i.  415 

joints,  i.  224 

nerves,  i.  220 

scalp,  i.  366 

skull,  i.  368 
Cooper,  Sir  A.,  classification  of  disloca- 
tions of  hip,  i.  338 
of  dislocations  of  shoulder,  i.  321 
ligature  of  external  iliac  artery,  ii. 

102 

Copaiba  in  gonorrhoea,  ii.  628 
Coracoid  process,  fracture  of,  i.  272 
Cornea,  abscission  of,  ii.  314,  324  A; 

conical,  iiiddesis  in,  ii.  319 

foreign  bodies  in,  ii.  314 

staphyloma  of,  ii.  324  k 

tapping  the,  ii.  316 
Corns,  i.  534,  618 

Coronoid  process,  fractures  of,  i.  279 
Corpuscular  lymph,  i.  89 
Counter-initants  in  chronic  inflamma- 
tion, i.  85 
Counter-opening  in  abscess,  i.  466 
Coxalgia  (coxa,  the  hip  ;  a\yos,  pain). 

See  Hip-disease 
Cracked  nipple,  ii.  405 
Cranium.    See  Skull 
Creeping  bubo,  i.  588 
Crepitus  (crepo,  I  crackle)  in  fracture,  i.  234 
Croup,  spasmodic,  ii.  389 

tracheotomy  in,  ii.  390 
Croupous  lymph,  i.  89 
Cubebs  in  gonorrhcea,  ii.  628 
Cuboid  bone,  dislocation  of,  i.  353 

excision  of,  ii.  210 
Cimeiform  bone,  dislocation  of,  i.  353 

excision  of,  ii.  211 
Cupping  in  inflammation,  i.  79 
Curdy  pus,  i.  92 

Curvature  of  spine,  anterior,  ii.  216 

lateral,  ii.  255.    See  Spine 
Cutaneous  erysipelas,  i.  496,  501 
syj)hilis,  i.  604 

in  children,  i.  615 
tumours,  i.  534 
Cyphosis  (Kvtpoco,  I  bend),  ii.  257 
Cystic  (kvo-tis,  a  cyst  or  bladder)  bron- 
chocele,  ii.  297 
cancer  of  breast,  diagnosis  of,  ii.  420 
sarcocele,  ii.  693 
sarcoma,  ii.  412,  420 
Cystic  tumours,  i.  528 ' 

from  closure  and  dilatation  of 

ducts,  i.  529 
colloid,  i.  529 
comjjouud,  i.  533 
dermoid,  i.  528,  533 
from  distension  of  closed  cavi- 
ties, i.  529 
multilocular,  i.  533 
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Cystic  tumoxtrs  {continued). 

as  new  formations,  i.  532 
proliferous,  i.  533 
sanguineous,  i.  533 
sebaceous,  i.  5^9 
serous,  i.  529,  533 
varieties  of,  i.  528 
Cystic  titmours  of  bone,  ii.  14S 

of  breast,  ii.  411.    See  Breast 
burste,  i.  532 ;  ii.  246 
cheeks,  ii.  290 
floor  of  mouth,  ii.  367 
gi-oin,  diagnosis  of,  ii.  500 
labia,  ii.  703 
lips,  ii.  291 
lower  jaw,  ii.  33S 
neck,  ii.  296 
ovary,  ii.  70S 
parotid  gland,  ii.  293 
penis,  i.  656  :  ii.  673 
testes,  ii.  693 

containing  coloured 
matters,  ii.  694 
thyroid  body,  diagnosis  from 

carotid  aneurism,  ii.  64 
tongue,  ii.  360,  366 
vagina,  ii.  704 
Cystine,  ii.  535 

Cystitis  (kvo-tis,  the  bladder  ;  itis,  denot- 
ing inflammation).    See  Bladder, 
inflammation  of 
Cystocele  (kvcttis,  the  bladder ;  ktjAtj,  a 
tumour),  ii.  435 
in  females,  ii.  704 
treatment  of,  ii.  474 
Cysts.    See  Cystic  tumours 
Cysts  in  bladder.    See  Bladder 
in  omentum,  ii.  460 
in  prostate,  ii.  624 


Dead  body,  poisonous  eff'ects  of,  i.  152 
Deafness,  ii.  282 

Decomposing  animal  matters,  wounds 

poisoned  by,  i.  1 5 1 
Deformities,  ii.  255 

Degeneration  of  arterial  tissue,  ii.  4,  1 1 

of  lymph,  i.  91 

in  stumps,  i.  31 
Delirium,  inflammatory,  i.  110 

irritative,  i.  110 

nei-vous,  i.  no 

traumatic,  i.  109 

treatment  of,  i.  1 10 
Demarcation,  line  of,  in  gangi-ene,  i.  103, 

474 

Depressed  fracture  of  skull,  1.  374 

nose,  operation  for,  ii.  347 
Dermoid  (Stpfia,  skin ;  elSos,  form)  cysts, 

i.  528,  533 
Detached  portions  of  body,  restoration 

of,  ii-  337  .  ^ 

Determination  of  blood,  1.  63 

causes  of,  i.  63 
effects  of,  i.  63 
symptoms  of,  i.  63 
treatment  of,  i.  64 


Developemcnt  of  lymph,  1.  90 
Diabetes  from  cerebral  injury,  1.  382 
Diaphoretics  in  inflammation,  1.  77 
Diaphragm,  wounds  of,  i.  447 
Diaphragmatic  hernia,  11.  487 
Diathesis    (haBeffis,    arrangement  or 
disposition),  aneurismal,  ii.  19 

hajmorrhagic,  i.  658 

lithic,  ii.  532 

oxalic,  ii.  533 

phosphatic,  ii.  534 

scrofulous,  i.  570 
Diet  after  operations,  i.  20 

before  operations,  i.  4 
Difi"used  abscess,  i.  462 

of  breast,  ii.  407 

aneurism,  ii.  15 

arteritis,  ii.  2. 

inflammation,  i.  74 

pelvic  cellulitis,  ii.  566 

phlebitis,  i.  164,  642 

popliteal  anem-ism,  ii.  1 14 

traimiatic  aneiu-ism,  i.  I99 
Digital  compression  in  aneurism,  ii.  46 
Dilatation  of  prostate  in  lithotomy,  ii. 

553,  572  . 
of  m-ethi'a  m  stricture,  ii._  642 
Diphtheria,  ti'acheotomy  in,  ii.  391 
Diphtheritic  inflammation  after  opera- 
tion, i.  8 
Direct  inguinal  hernia,  ii.  469 
Disarticulations.    See  Amputations 
Disease,  mortality  after  amputations  for, 
i.  34 

Dislocation  {dis,  from ;  loco,  I  place), 
i.  307 
causes  of,  i.  307 
complete,  i.  307 
complicated,  i.  315 
complicating  fracture,  i.  249,  253, 

327,  345 
compound,  i.  307,  314 
congenital,  i.  307,  316 
effects  of,  i.  308 
extension  in,  i.  309 
incomplete,  i.  307 
mechanical  contiivances  for,  i.  308 
of  old  standing,  i.  3  n 

ti-eatment  of,  i.  312 
reduction  of,  i.  309 
signs  of,  i.  308 
spontaneous,  i.  307,  316 
treatment  of,  i.  309 
varieties  of,  i.  309 
Dislocations,  special,  i.  317 
of  ankle,  i.  349 

backwards,  i.  349 

compound,  i.  350 

forwards,  i.  350 

inwards,  i.  349 

outwards,  i.  349 
astragalus,  i.  350 

backwards,  i.  351 

compound,  i.  352 

forwards,  i.  350 

reduction  of,  i.  351 
atlas  and  axis,  i.  412 
carpal  bones,  i.  335 
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Dislocations,  spfx'ial  (contimied). 
of  clavicle,  i.  318 

outer  eutl,  i.  320 
sternal  end,  i.  319 

dysphagia  from,  ii.  373 
coccyx,  i.  338 
cuboid  bone,  i.  353 
cuneiform  bono,  i.  353 
elbow,  i.  329.    See  Dislocation  of 

foreai-m 
femur,  1.  338 

complicated  with  fracture,  i.  345 
congenital,  i.  345 
downwards,  i.  342 
forms  of,  i.  338,  344 
in  hip-disease,  ii.  229 
ilio-sciatic,  ii.  340 

reduction  of,  i.  341 
into  obturator  foramen,  i.  342 

reduction  of,  i.  342 
of  old  standing,  i.  344 
on  pubic  bone,  i.  343 

reduction  of,  i.  343 
simultaneous,  i.  345 
upwards,  i.  343 

upwards  and  backwards,  i.  340 
fibula,  head  of,  i.  348 
fingers,  i.  336,  337 
foot,  i.  349 

forearm,  bones  of,  i.  329 

backwards,  i.  330 

complications  of,  i.  332 

compound,  i.  333 

forwards,  i.  330 

lateral,  i.  330 

of  old  standing,  i.  333 

reduction  of,  i.  332 
hip,  i.  338.     See  Dislocations  of 

femur 
humerus,  i.  321 

backwards,  i.  323 

causes  of,  i.  324 

complications  of,  i.  327 

compound,  i.  326 

congenital,  i.  327 

diagnosis  of,  i.  325 

downwards,  i.  323 

forwards,  i.  322 

inwards,  i.  321 

old  unreduced,  i.  327 

partial,  i.  324 

reduction  of,  i.  325 

signs  of,  i.  321 

subclavicular,  i.  322 

subcoracoid,  i.  321 

subglenoid,  i.  323 

subspinous,  i.  323 

varieties  of,  i.  321 

relative  frequency  of,  i.  324 

jaw,  i.  317 

bilateral,  i.  317 

congenital,  i.  318 

reduction  of,  i.  318 

unilateral,  i.  317 
knee,  i.  347.    See  Dislocations  of 

tibia 
larynx,  i.  418 
metacarpus,  i.  335 


Dislocations,  special  (continued). 

of  metacarpo-phalangeal  joints,  i. 
336 

metatarsus,  i.  353 
OS  calcis,  i.  353 
OS  magnum,  i.  335 
patella,  i.  345 
inwards,  i.  346 
outwards,  i.  345 
upwards,  i.  347 
vertical,  i.  346 
pelvis,  i.  337 
pisiform  bone,  i.  335 
radius,  i.  330 
backwards,  i.  331 
forwards,  330 

incomplete,  33 1 
outwards,  i.  331 
sacro-iliac  articulation,  i.  337 
scaphoid  bone,  i.  353 
scapula,  i.  321 
semilunar  bone,  i.  335 
shoulder  joint,  i.  321.     See  Dis- 
locations of  humerus 
sjTnphysis  pubis,  i.  337 
tarsal  bones,  i.  350,  353 
thigh-bone,  i.  338.    See  Disloca- 
tions of  femur 
thumb,  i.  335,  336 
compound,  i.  337 
tibia,  i.  347 

backwards,  i.  347 

in  contraction  of  knee-joint, 
ii.  270 
complicated,  i.  348 
compound,  i.  348 
forwards,  i.  347 
lateral,  i.  347 
toes,  i.  354 
ulna,  i.  330 
vertebrte,  i.  412 
cervical,  i.  412 
dorsal,  i.  413 
wrist,  i.  333 

backwards,  i.  334 
compound,  i.  334 
congeuital,  i.  335 
forwards,  i.  334 
Dissecting  aneurism,  ii.  15 
Dissection- WOUNDS,  i.  151 

causes  of  phenomena  in,  i.  153 
symptoms  of,  i.  153 
treatment  of,  i.  153 
Distal  ligature  for  aneurism,  ii.  30 
carotid  aneurism,  ii.  69 
innominate  aneurism,  ii.  55 
subclavian  aneurism,  ii.  87 
Diuretics  in  inflammation,  i.  77 
Dogs,  mad,  bites  of,  i.  147.     See  Hydro- 
phobia 

Dorsal  region  of  cord,  injuries  of,  i.  400 
of  spine,  effects  of  concussion  of,  i. 
391 

dislocations  of,  i.  413 
Double  hernia,  ii.  447 

inguinal  hernia,  ii.  470 
Drainage-tubes,  i.  467 

in  empyema,  ii.  400 
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Dressiug  of  wounds,  in  ampiitation,  i.  23 
in  operation,  i.  19 
of  incised  wounds,  i.  n8 
Dropsy,  i.  87 

of  antrum,  ii.  328 

diagnosis  from  tumours,  ii.  331 
of  Fallopian  tube,  ii.  709 
ovarian,  ii.  708 
Drowning,  i.  428 

Drunkenness,   diagnosis   of  traumatic 

coma  from,  i.  386 
Duct,  nasal,  probing  the,  ii.  309 
Ducts,  tumours  from  distension  of,  i.  529, 

532 

Duodenum,  ulcer  of,  in  burns,  1.  156  | 
Dupuytren's  bilateral  lithotomy,  ii.  575 

classification  of  burns,  i.  ISS  ; 
splinters  in  gun-shot  wounds,  | 
i.  136 

enterotome,  ii.  463 

splint,  i.  304 
Dm-a  mater,  fungus  of,  ii.  279 

wounds  of,  i.  377 
Dysphagia  (Svs,  badly ;  ^0701,  I  eat)  from 
aortic  aneurism,  ii.  52,  372 

from  innominate  aneurism,  ii.  54 

causes  of,  ii.  371 
Dyspnoea  (5us,  badly  ;  irveaj,  I  breathe) 

from  aortic  aneurism,  ii.  5 1  _ 

fi-om  innominate  aneurism,  ii.  54 

Eae,  bleeding  from,  i.  371 

concretions  in,  ii.  282 

diseases  of,  ii.  281 

fetid  discharge  from,  ii.  281 

fibrous  tumours  of,  ii.  282 

foreign  bodies  in,  i.  414 

gouty  concretions  in,  ii.  282 

hypertrophy  of,  ii.  282 

inflammation  of,  ii.  281 

injuries  of,  i.  414 

polypi  in,  ii.  282 

serous  discharge  from,  i.  372 

thickening  of  cuticle  of,  ii.  282 
Ear-ache,  ii.  281 
Ear-scoop,  i.  415 

East  wind,  alleged  influence  of,  i.  5 
Eau-de-luce,  i.  147 

Ecchymosis  (e'/c,  out ;  X"!""',  jiiice),  i.  in 
Ecraseur  (Fr.  ecraser,  to  crush),  i.  567 

removal  of  tongue  by,  ii.  364 
Ectropium  (f/c,  out ;  rpeTrw,  I  turn),  opera- 
tion for,  ii.  306,  341 
Effusions,  i.  87 

albuminous,  i.  88 
of  blood,  i.  87 
of  liquor  sanguinis,  i.  88 
secretions,  i.  88 
seium,  i.  88 
Effusive  inflammation,  i.  88 
Elbow,  anchylosis  of,  ii.  189,  265 
dislocations  of,  i.  329 
excision  of,  ii.  189 
fractures  near,  i.  276,  278 

compound  and  comminuted,  i. 
277 

gun-shot  wounds  of,  i.  142 
wounds  of,  i.  228 


Elephantiasis  of  scrotum,  ii.  674 
Elongation  of  uvula,  ii.  367 
Embolism  (e»3oAo>/,  anything  inserted,  a 
plug)  causes  of,  i.  518 
a  cause  of  gangrene,  1,  477 
Embolon,  i.  518 

eii'ects  of,  i.  518  ■  o 

relation  to  pycemic  abscesses,  1.  518 
Emphysema  (iv,  into  ;  fvffaw,  1  blow)  of 
abdominal  wall,  i.  446 
from  wound  of  lung,  i.  435 
treatment  of,  i.  440 
Emphysematous  abscess,  i.  462 
Emprosthotonos    {iixTrpoaBev,    forward ; 

I  stretch),  i.  633 
Empyema  {iv,  in  ;  irvov,  pus),  i.  436 
drainage  in,  ii.  400 
tapping  the  chest  in,  ii.  400 
Encephalitis  {iyKtcpaKov,  the  brain ;  itis, 
denoting  inflammation),  traumatic, 

i-  358 

acute,  i.  358 

chronic  or  subacute,  i.  358 
pathological  changes  in,  i.  358 
treatment  of,  i.  362 
Encephalocele(f7/ce^aAoi',  the  brain;  ktjAtj, 

a  tumour),  ii.  280 
Encephaloid  (iyKecpaXov,  brain  ;  ei'Sos, 
shape),  i.  545,  550 
cells  of,  i.  546 
diagnosis  of,  i.  551 

from  aneurism,  ii.  21 
structure  of,  i.  55° 
Encephaloid  of  antrum,  ii.  330 
bone,  ii.  147 
diagnosis  from  osteo-aneurism, 

ii-  153 
breast,  ii.  415,  418 
jaw,  lower,  ii.  335 

upper,  ii.  330 
malar  bone,  ii.  330 
nose,  ii.  288 
prostate,  ii.  624 
testis,  ii.  694 
tonsil,  ii.  370 
Encephalo  -  osteo  -  aneurism  (iyKetpaXoy, 
brain  ;  otrreov,  bone  ;  aneurism), 
ii.  152 

Enchondroma  (eV,  in  ;  x<"'5pos,  carti- 
lage), i.  543 
locality  of,  i.  544 
microscopic  character  of,  i.  543 
pulsating,  diagnosis  from  aneurism, 

ii.  21 
treatment  of,  i.  544 
Enchondroma  of  antrum,  ii.  330 
bone,  i.  544 ;  ii.  145 
jaw,  lower,  ii.  335 

upper,  ii.  330 
malar  bone,  ii.  330 
muscle,  ii.  254 
parotid  gland,  ii.  294 
Encysted  («V,  in ;  Kvcrns,  a  bladder  or 
sac)  abscess  of  breast, -ii.  407 
calculus,  ii.  542,  544,  558,  593 
hernia  of  tunica  vaginalis,  ii.  477 
hydrocele,  ii.  685 

diagnosis  from  hernia,  ii.  47 1 
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Encysted  (continued). 

tumours.    See  Cystic  tumours 

Eiiemata  iu  liernia,  ii.  449 

Enlargement  of  burs88,  ii.  249 
of  prostate,  ii.  615 

Enterocele  (eVrtpov,  an  intestine  ;  KijXr], 
a  tumour),  ii.  433 

Entero-epiplocele  {ivrepov,  intestine  ;  epi- 
ploon, the  caul ;  k7]\v,  a  tumour),  ii. 
433 

Entero-vaginal  fistula,  ii.  508 
Enterotome  (ivrepov,  intestine ;  refivu, 

I  cut),  ii.  463 
Entropium  [iv,  in  ;  rpeiru,  I  turn),  opera- 
tion for,  ii.  305,  340 
Epicantliis  (eVt,  on  ;  Kavdos,  the  corner  of 

the  eye),  operation  for,  ii.  340 
Epididymitis  (em,  on  ;  Sidvfios,  a  testicle; 

itis,  denoting  inflammation),  ii.  676 
Epiphyses  of  bones,  separation  of,  i.  232 
Ej)ij)locele  {epiploon,  the  caul ;  k7j\tj,  a 

tumour),  ii.  433 
Epiploitis  {epip)loon,  the  caul ;  itis,  de- 
noting inflammation),  ii.  459 
Epispadias     (eVt,    over  ;    oTrattav,  an 

eunuch;,  ii.  667 
Epistaxis  (ctti,  on  ;  (rraQa,  I  drop),  ii.283 

treatment  of,  ii.  283 
Epithelial  type,  tumours  of,  i.  545 
Epithelioma  (epithelium,  from  eVi,  on ; 
BaWa,  I  bud  forth),  i.  564 

caustics  in,  i.  568 

diagnosis  of,  i.  566 

from  lupus,  i.  622 

^craseur  in,  i.  567 

excision  of,  i.  566 

ligature  of,  i.  567 

situation  and  progress  of,  i.  564 

structure  of,  i.  565 

treatment  of,  i.  566 
Epithelioma  of  antrum,  ii.  330 

anus,  ii.  507 

bladder,  ii.  608 

larynx,  ii.  389 

lips,  ii.  292 

malar  bone,  ii.  330 

nose,  ii.  286,  288 

oesophagus,  ii.  375 

penis,  ii.  671,  672 

pharynx,  ii.  371 

tongue,  ii.  360 

tonsil,  ii.  370 

upper  jaw,  ii.  330 
Epulis  (eVj,  on ;  ovAov,  the  gam),  ii.  325 

malignant,  ii.  326 

simple,  ii.  325 

treatment  of,  ii.  326 
Erectile  tumours,  i.  648.  _  See  Ntevus 

diagnosis  from  aneurism,  ii.  21 

of  tongue,  ii.  366 
Erratic  erysipelas,  i.  497 
Eruptions,  syphilitic,  i.  604 

in  children,  i.  615 
Erysipelas  (^pvw,  I  draw  ;  ire\as,  near), 
i.  492 

a  cause  of  death  after  operations,  1. 
492 

of  gangrene  after  ligature,  i.  197 


Erysipelas  (continued). 

a  cause  of  secondary  haemorrhage,  i. 
192 

causes  of,  i.  493 
cellular,  i.  499 

treatment  of,  i.  503 
cellulo-cutaneous,  i.  497 

treatment  of,  i.  502 
constitutional  fever  of,  i.  493 
contagion  of,  i.  495 
cutaneous,  i.  496 

treatment  of,  i.  50  x 
diagnosis  of,  i.  500 
from  inflammation  of  absorbents, 

i-  637 
epidemic,  i.  495 
erratic,  i.  497 
external,  i.  496 
internal,  i.  507 
after  ligature,  i.  192,  197 
nature  of,  i.  492 
cedematous,  i.  499 
phlegmonous,  i.  497 
prognosis  of,  i.  500 
simple,  i.  496 

in  stumps,  after  amputation,  i.  26 
treatment  of,  i.  500 
Erysipelas  of  arachnoid,  i.  509 
of  fauces,  i.  507 
fingers,  i.  505 
head,  i.  504 
infants,  i.  503 

larynx,  i.  507 
mucous  membranes,  i.  507 
orbit,  i.  504 
peritoneum,  i.  509 
pudenda,  i.  505 
scrotum,  i.  505 
serous  membranes,  i.  509 
Erysipelatous  arteritis,  ii.  i 
Esmarch's  method  of  applying  cold,  i.  80 
Ether  as  an  anaesthetic,  i.  17 

local  ansesthesia  by,  i.  18 
Exanthemata,  diagnosis  from  erysipelas, 
i.  soo 

syphilitic,  i.  604,  607,  615 
Excision  {excido,  I  cut  out)  of  acetabu- 
lum, and  pelvic  bones,  ii.  241 
of  ankle,  ii.  212 
astragalus,  ii.  208 
bronchocele,  ii.  298 
cancer,  i.  559 
clavicle,  ii.  188 
clitoris,  ii.  704 
cuboid  bones,  ii.  210 
cuneiform  bones,  ii.  211 
elbow,  ii.  189 
for  anchylosis,  ii.  190 

fracture,  i.  278,  333  ;  il  190 
operation,  ii.  190 
results,  ii.  193 
for  strumous  disease,  191 
epithelioma,  i.  566 
fibula,  ii.  202 
fingers,  ii.  198 
foot,  bones  of,  ii.  203 
great  toe,  ii.  212 
hair-bulbs,  ii.  304 
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Excision  (continued). 

of  hand,  bones  of,  ii.  197 

hip-joint,  ii.  199,  239 

iris,  ii.  321 

joints,  ii.  177 

conditions  of  success  in,  ii.  179 
in  gun-shot  wounds,  i.  140 ; 

ii.  179 
history  of,  ii.  177 
indications  for,  ii.  179 
iustraments  for,  ii.  182 
operation  of,  ii.  182 
repair  after,  ii.  181 

knee,  ii.  199 

results  of,  ii.  201 

lower  jaw,  ii.  335 

for  necrosis,  ii.  327 

metacarpal  bones,  ii.  199 

metatarsal  bones,  ii.  212 

ntevus,  i.  650 

omentum  in  hernia,  ii.  459 
OS  calcis,  ii.  206 
for  osteo-cancer,  ii.  151 
of  parotid  glaud,  ii.  295  ^ 
piles,  ii.  526 
radius,  ii.  193 
scaphoid  bone,  ii.  2 1 1 
scapula,  ii.  186 

history  of,  ii.  186 
operation,  ii.  188 
partial,  ii.  187 
secondary,  ii.  183 
of  shoiilder-joint,  ii.  183 
for  disease,  ii.  183 
giin-shot  injury,  ii.  186 
tarssJ.  bones,  ii.  206 
tibia,  ii.  202 
toes,  ii.  212 
tongue,  entire,  ii.  363 
partial,  ii.  361 
tonsils,  ii.  369 
tumours,  i.  568 
ulna,  ii.  193 
upper  jaw,  ii.  333 
wrist,  ii.  194 
Excoriation  {ex,  off ;  corium,  the  skin), 

chancrous,  i.  584 
Excrescences,  syphilitic,  i.  606 
Excretory  ducts  dilated,  i.  528,  532 
Exfoliation  {ex,  out ;  folium,  a  leaf)  of 

bone,  ii.  129 
Exhaustion  a  cause  of  death  after  opera- 
tion, i.  6 

Exomphalos  {il   out  of ;  onfaXos,  the 

navel),  ii.  483 
ExosTOSi.s(e|,froni ;  oareov,  abone),  11. 143 

of  upper  jaw,  ii.  330 

varieties  of,  ii-  144 

treatment  of,  ii.  144 
Extension  in  dislocation,  i.  31° 
External  inguinal  hernia,  ii.  468 

piles,  ii.  517,  5^0 

ui'ethrotomy,  ii.  650 
Extirpation  of  eye-ball,  ii.  324  A 
Extracranial  (extra,  outside ;  Kpaviov,  the 

skull)  aneurism,  ii.  71 
Extraction  of  cataract,   ii.  3246.  S^e 
Cataract 


Extravasation  (extra,  outside  ;  vas,  a 
vessel)  of  blood,  i.  in,  160 
in  abdomen,  i.  448 
axilla,  i.  328 
difluso  aneurism,  ii.  20 
eye,  i.  415 

fractures,  i.  245,  247,  251 
from  lacerated  urethra,  i.  455 
in  pleura,  i.  434,  439 
skull,  i.  384 

diagnosis  of,  i.  385 
treatment  of,  i.  386 
of  fseces,  i.  448,  450 
urine,  i.  453  ;  ii-  ^57 
Exti-oversion  (extrorsum,  outwards ;  vena, 

I  turn)  of  bladder,  ii.  602 
Exudation-cells,  i.  89 
Eyelashes,  diseased  states  of,  ii.  303,  340 

removal  of,  ii.  304 
Eyelids,  ntevi  of,  i.  654 

operations  on,  ii.  302,  339 
tumours  of,  ii.  302 
Eyes,  contusion  of,  i.  415 
extirpation  of,  ii.  324/;- 
gonorrhceal  inflammation  of,  ii.  632 
injuries  of,  i.  416 
operations  on,  ii.  300 
syphilitic  disease  of,  i.  609 
woimds  of,  i.  412 


Face,  deformities  of,  ii.  263 
fracture  of  bones  of,  i.  263 
gun-shot  wounds  of,  i.  264 
injuries  of,  i.  413 
nsevi  of,  i.  654 

paralysis  of,  from  intracranial  aneu- 
rism, ii.  75 
plastic  siirgery  of,  ii.  337 
wounds  of  arteries  of,  i.  206 
Facets  of  calculi,  ii-  538 
Fajcal  fistula,  ii.  461,  462 
Fffices,  extravasation  of,  i.  448,  450 
Fallopian  tube,  dropsy  of,  diagnosis  from 

ovarian  dropsy,  ii.  709 
False  aneurism,  ii.  15 
joints,  i.  259 

causes  of,  i.  259 
treatment  of,  i.  261 
passages  in  urethra,  ii.  645 
Fascia,  plantar,  contraction  of,  ii.  279 
propria  of  femoral  hernia,  ii.  478 
of  inguinal  hernia,  ii.  473 
Fatty  degeneration  of  arteries,  ii. 
4,  II 
stumps,  i.  31 
TUMOURS,  i.  536 

diagnosis  from   sebaceous  tu- 

mom's,  i.  531 
in  crural  canal,  diagnosis  from 
femoral  hernia,  ii.  480 
groin,  diagnosis  from  abscess, 

ii.  219 
neck,  ii.  296 
of  parotid  gland,  ii.  294 
tongue,  ii.  366 
Fauces,  erysipelas  of,  i.  507 
Female  catheter,  ii.  702 
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Females,  calculus  in,  ii.  545,  598 
chancre  iu,  i.  583 
con{:!enital  lieruia  in,  ii.  477 
diseases  of  generative  organs  of,  ii. 
701 

gonorrhoea  in,  ii.  634 

inguinal  hernia  in,  ii.  470 

irritability  of  bladder  in,  ii.  608 

lithotomy  in,  ii.  600 

lithotrity  in,  ii.  600 
Temoral  artery.    Sea  Artery,  femoral 

coxalgia,  ii.  233 

hernia,  ii.  478.    See.  Hernia 
Femub,  dislocations  of,  i.  338 
in  hiiJ-disease,  ii.  229 

excision  of  head  of,  ii.  239 
results  of,  ii.  243 

fractures  of,  i.  286.    See  Fractures 
Fergusson's  operation  of  staphyloraphy, 

ii-  355 

Fever,  erysipelatous,  1.  51S 
haemoiThagic,  i.  167 
inflammatory,  i.  70 

asthenic,  i.  71,  81.    -See  Inflam- 
mation, acute  asthenic 
irritative,  i.  72,  81.    See  Inflam- 
mation, acute  asthenic 
sthenic,  i.  70,  76.    See  Inflam- 
tion,  acute  sthenic 
typhoid,  diagnosis  from  pyaemia,  i. 

515 

Fibiine,  deposit  of,  in  aneurism,  11.  17 
increase  of,  in  inflammation,  i.  66 
softened,  diagnosis  from  pus,  i.  94 
Fibrinous  lymph,  i.  88 
Fibro-ceUular  anchylosis,  ii.  171 

tumours,  i.  539 
FiBRO-CYsTio  TUiiouR  of  jaw,  ii.  335 

of  muscle,  ii.  253 
Fibroid  tumour,  i.  537 
malignant,  i.  538 
recurrent,  i.  540 
Fibroid  tumour  of  breast,  ii.  414 
ear,  ii.  282 
neck,  ii.  296 
nose,  ii.  288 
diagno.sis  from  poljin, 
ii.  287 
parotid  gland,  ii.  293 
upper  jaw,  ii.  330 
uterus,  ii.  707 

FiBEO-PIiASTIC  TUMOUR,  i.  54O 

of  bone,  ii.  146 
nose,  ii.  288 
penis,  ii.  673 
rectum,  ii.  508 
Fibrous  stricture  of  oesophagus,  ii.  374 

of  rectum,  ii.  504 
Fibro-A'ascular  tumours  of  skin,  i.  620 
Fibula,  dislocations  of,  i.  348 
excision  of,  ii.  202 
fractures  of,  i.  303 
Figure-of-8  suture,  i.  119  _ 
Fingers,  amputation  of,  i.  37 
chancre  on,  i.  594 
congenital  deformity  of,  ii.  267 
conservative  surgery  of,  ii.  198 
contractions  of,  ii.  266 


Fingers  {continued). 

dislocation  of,  i.  335,  336 
erysipelas  of,  i.  505 
excision  of,  ii.  191 
fractures  of,  i.  283 
Fis.«URK  of  anus,  ii.  210 
cheeks,  ii.  353 
Up,  ii.  347.    See  Hare-lip 
nose,  ii.  285 
tongue,  ii.  359 
Fistula  (Lat.  a  pipe),  i.  469 
aerial,  i.  421 
in  ano,  ii.  513 

extent  of,  ii.  513 

operation  on,  ii.  515 

treatment  of,  ii.  5^4 

varieties  of,  ii.  5^4 
entero-vaginal,  ii.  508 
fsecal,  ii.  461,  462 
lachrymal,  ii.  309 
penile,  ii.  661 
perinaeal,  ii.  661 
rectal,  ii.  508 
recto- vaginal,  ii.  509 

with  lacerated  perinaeum,  ii. 

510 

recto- vesical,  ii.  508 
salivary,  i.  414 ;  ii.  290 
scrotal,  ii.  661 
urethro-vaginal,  ii.  663 
urinary,  ii.  660 
vesico-vaginal,  ii.  663 
Fistulous  openings  through  nasal  bones, 
ii.  346 

Flap-amputation,  ordinary,  1.  22 

Teale's,  i.  27 
Flap-operation  for  cataract,  ii.  324  6 
Flaps,  formation  of,  in  amputation,  i.  23. 
See  also  Amputation.s,  special 

rectangular,  i.  27 
Flat-foot,  ii.  278 
Fleshy  polypus,  ii.  286 
Flexion  in  aneurism,  ii.  45  _ 

in  popliteal  aneurism,  ii.  109 
Fluid  tumours,  diagnosis  of  from  aneu- 
rism, ii.  22 
Fluid  in  hernial  sac,  ii.  434,  444 
Foetal  remains  in  mammary  tumours,  u. 

415 

Foetus,  syphilis  of,  1.  613 
Fomentations,  i.  80 

Fontanelle,  naevus  of,  i.  653  ... 
Food,  administration  of  in  cut-throat,  1. 
421 

Foot,  amputation  of,  i.  44 

arteries  of,  wounded,  \.  213 
conservative  surgery  of,  ii.  203 
deformities  of,  ii.  275 
disarticidations  of,  i.  44 
dislocations  of,  i.  349..  35° 
excision  of  bones  of,  ii.  206 
fractures  of,  i.  305 
ganglionic  tumours  of,  ii.  252 
gun-shot  wounds  of,  i.  139 

FORCEP.?,  arter\%  i.  180 
bone,  ii.  134 
bidlct,  i.  137 
gouge,  ii.  133 
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Forceps  (contimied). 
lithotomy,  il.  546. 
for  necrosis,  ii.  134 
removal  of  polypi  by,  ii-  287 
for  removing  small  bodies,  i.  14S 
m'ethral,  ii.  586 
Forcible  catheterism,  ii.  623 

expansion  orrupture  of  stricture, 
ii.  647 

Forearm,  amputation  of,  i.  41 
aneurisms  in,  ii.  98 
artei-ies  of,  wounded,  i.  210 
contraction  of  muscles  of,  ii.  265 
deformities  of,  ii.  264 
dislocations  of,  i.  329 
excision  of  bones  of,  ii.  192 
ligatiu-e  of  arteries  of,  ii.  99 
fractures  of,  i.  278 

Forehead,  injuries  of,  i.  413 

Foreign  bodies  in  air-passages,  i.  422. 
See  Air-passages 
in  bladder,  i.  454  ;  ii.  620 
brain,  i.  380 

chest,  removal  of,  i.  437,  440 
ears,  i.  414 
eye,  ii.  314 
food-passages,  i.  432 

dysphagia  from,  ii.  373 
gun-shot  wounds,  i.  135 
hernial  sac,  ii.  434 
incised  wounds,  i.  118 
nostills,  i.  414 
rectum,  i.  456 
skull,  i.  381 

removal  of,  i.  383 
vagina,  i.  456 
Fracture,  i.  229 

accidents  in  treatment  of,  i.  245 
amputations  in,  i.  248,  249,  250, 
256 

arteries  wounded  in,  i.  247,  252 

badly  set,  treatment  of,  i.  258 

bandages  in,  i.  240 

causes  of,  i.  229 

comminuted,  i.  231 

complicated,  i.  231 

complicating  dislocation,  i.  315,  327, 

345 

complications  of,  i.  231,  247,  251 
compound,  i.  231,  250 

amputation  in,  i.  250 

complications  of,  i.  251 

reduction  of,  i.  253 

treatment  of,  i.  250,  253 

imion  of,  i.  238 
by  contrecoup,  i.  229 
crepitus  in,  i.  234 
delayed  union  in,  i.  258 
diagnosis  of,  i.  234 
displacement  in,  i.  223 
directions  of,  i.  23 1 
false  joints  after,  i.  259 

removal  of,  i.  263 

treatment  of,  i.  260 
gangrene  in,  i.  246 
green  stick,  i.  231 
impacted,  i.  231 
incomplete,  i.  231 


Fracture  (continued). 
intraperiosteal,  i.  231 
longitudinal,  i.  232 
from  muscular  action,  i.  229 
oblique,  i.  232 
partial,  i.  231 

plaster  of  Paris  bandage  in,  i.  244 
reduction  of,  i.  239 
re-setting  of,  i.  258 
signs  of,  i.  232 
simple,  i.  231 

amputation  in,  i.  24,  249 
complications  of,  i.  247 
treatment  of,  i.  239 
union  of,  i.  236 
special  apparatus  in,  i.  241 
splints  in,  i.  241 
spontaneous,  i.  230 
starched  bandage  in,  i.  241 
transverse,  i.  232 
treatment  of,  i.  239 

accidents  during,  i.  245 
ununited,  i.  258 

causes  of,  i.  259 
treatment  of,  i.  260 
union  of,  i.  236 
varieties  of,  i.  231 
Fracture  of  calculus  in  bladder.  See 

Calculus 
Fractures,  special,  i.  263 
of  acetabulum,  i.  284 

acromion,  i.  272 
at  ankle-joint,  i.  303 

compound,  i.  304 
of  arm,  i.  273 
astragalus,  i.  305 
calcaneum,  i.  305 
cartilages  of  ribs,  i.  268 
clavicle,  i.  269 

comminuted,  i.  270 
coccyx,  i.  285 
coracoid  process,  i.  272 
coronoid  process,  i.  279 
at  elbow-joint,  i.  276,  278 
compound,  i.  277 
excision  for,  i.  278 
of  facial  bones,  i.  263 
femur,  i.  286 

in  attempts  to  reduce  old  dislo- 
cations, i.  345 
complicating  dislocated  hip,  i. 
345 

lower  end  of,  i.  296 
neck  of,  compound,  i.  292 
extracapsular,  i.  290 
intracapsidar,  i.  286 
diagnosis  from  rheumatic 
arthritis,  ii.  i68 
shaft  of,  i.  292 
compound  and  comminuted, 
i.  295 

through  trochanter,  i.  292 
fibula,  i.  303 
fingers,  i.  283 
foot,  i.  305 
forearm,  i.  278 

compound,  i.  279 
humerus,  i.  273 
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Fractures  {continued), 

of  humerus,  iu  attempt  to  reduce  old 
dislocatiou,  i.  328 
condyles  of,  i.  277 
head  of,  compound,  i.  276 

excision  for,  ii.  186 
lower  end  of,  i.  276  _ 
neck  of,  compound,  1.  275 
extracapsular,  i.  274 
intracapsular,  i.  273 
shaft  of,  i.  276 
tubercle  of,  i.  273 
hyoid  bone,  i.  266 
at  knee-joint,  i.  296 
of  lachrymal  bone,  i.  264 
larynx,  i.  418 
leg,  i.  299  _ 
lower  extremity,  1.  283 
lower  jaw,  i.  264 
malar  bone,  i.  264 
metacarpus,  i.  283 
metatarsus,  i.  306 
nasal  bones,  i.  263 
olecranon,  i.  278 
patella,  i.  297 
pelvis,  i.  283 
Pott's,  i.  303 
of  radius,  i.  279 
ribs,  i.  266 

in  attempts  to  reduce  old  dis- 
location, i.  328 
sacrum,  i.  285 
scapula,  i.  271 

acromion  process  of,  i.  272 
coracoid  process  of,  i.  272 
neck  of,  i.  273 
of  septum  of  nose,  i.  264 
near  shoulder-jomt,  i.  273 
of  skull,  i.  369.    See  Skull 
spine,  i.  408 
sternum,  i.  268 
thigh-bone,  i.  286 
tibia,  i.  299 

compound,  i.  301 
ulna,  i.  278 

coronoid  process  of,  i.  279 
olecranon  process  of,  i.  279 
upper  extremity,  i.  269 
upper  jaw,  i.  264 
vertebrjE,  i.  408 
at  wrist,  i.  279 
of  zygoma,  i.  264 
Fragilitas  ossium  {Lat.  brittleness  c 

bones),  ii.  131 
Freezing,  anaesthesia  by,  i.  17 
Friction  in  chronic  inflammation,  1.  85 
Frontal  sinuses,  abscess  in,  ii.  290 

polypi  in,  ii.  290 
Frost-bite,  i.  162  .  • 

Function  modified  by  inflammation,  1.  t 
Functional  disease,  remarks  on,  i.  633 
Fungating  sores,  i.  581  ■.  ^  q 

Fungous  growths  in  bladder,  u.  608 
warts  of  penis,  diagnosis  of  cpi 
thelloma  from,  ii.  672 
FxJNors  {Lat.  a  mushroom)  of  brain,  i. 
383 

of  dvu'a  mater,  ii.  279 


Fungus  {contiwued). 

hfRmatodes  (oi'^io,  blood),  i.  550 
of  skull,  ii.  280 
Funicular  portion  of  peritoneum,  ii.  475 
Fusifom    {fiimi,   a   spindle;  fonna, 
shape)  aneurism,  ii.  13. 

Gait  affected  by  spinal  concussion,  L 
396 

Galactorrhcea  {ya\a,  milk  ;  pea,  I  flow),  ii. 

404  .  ^ 

Galvanic  cautery,  1.  409 
Galvano-puncture  in  aneurism,  ii.  47 

in  varicose  veins,  i.  645 
Ganglion  (7077X101',  a  knot),  ii.  25 1 
diagnosis  from  aneurism,  ii  22 
in  foot,  ii.  252 
hand,  ii.  252 
Gangrene  (7a77po(;'o,  from  ypai»,  I  cor- 
rode), i.  102,  473 
acute,  i.  103 

amputation  in,  i.  127,  482 
arrest  of,  i.  103 

from  arrest  of  circulation,  i.  476 
from  arterial  obstruction,   i.  476, 

478  ;  ii.  2,  3,  10 
causes  of,  i.  102,  475 
contagious,  i.  485 

in  contused  and  lacerated  woimds,  i. 
122 

diagnosis  of,  i.  475 
from  diffused  popliteal  aneurism,  ii. 
116 

from  embolism,  i.  477 
from  extravasated  blood,  i.  246,  247 
in  fractures,  i.  246  . 
from  frost-bite,  i.  163 
from  haemorrhage,  ii.  38 
hospital,  i.  485.  See  Sloughing  Pha- 

gedfena 
incisions  in,  i.  105 
from  inflammation,  i.  ro2 
treatment  of,  i.  104 
of  intestine  in  hernia,  ii.  444 

management  of,  ii.  457 
after  ligature,  i.  196  :  ii.  38 

of  external  iliac,  ii.  loi 
of  femoral  arteiy,  ii.  113 
of  subclavian  arteiy,  ii.  95 
causes  of,  i.  196 
character  of,  i.  198 
treatment  of,  i.  198 
line  of  demarcation  in,  i.  103,  474 
line  of  separation  in,  i.  104,  474 
local  signs  of,  i.  473 
moist,  i.  103 
after  operations,  i.  7 

for  aneurism,  ii.  38 
after  rhinoplastic  operations,_  ii.  345 
I  from  pressure  of  aneurism,  ii.  18,  38 

prognosis  of,  i.  475 

pulpy,  i.  485    „      .  ,   .  • 

from  rigidity  of  coats  01  artenes,  1. 

senile,  i.  478  ;  1° 

amputation  in,  i.  483 
treatment  of,  i.  481 
separation  of  sloughs  u),  i.  104 
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Ganokene  (continued). 

spontaneous,  from  obstructive  arte- 
ritis, i.  477  ;  3. 
from  strangulation,  i.  476 
symptoms  of,  i.  103,  474 
from  tight  bandaging,  i.  246 
ti"aumatic,  i.  122,  479 
causes  of,  i.  123 
modes  of  occun-ence  of,  i.  122 
spreading,  i.  123 
symptoms  of,  i.  124 
treatment  of,  i.  127 
treatment  of,  i.  104,  127,  479 
varieties  of,  i.  473 
from  venous  obstruction,  i.  478 
Gangi'enous  diseases,  i.  484 

inflammation,  i.  102.    See  Gangrene 
phagedsena,  i.  5S2,  586 
stomatitis,  i.  48S 
Gases,  noxious,  asphyxia  from,  i.  431 
Gastrostomy  {ya<mip,  the  stomach ;  aro/xa, 

a  mouth),  ii.  376 
Gastrotomy  (yaa-TTjp,  the  stomach ;  r^ixvu, 

I  cut),  ii.  494 
Gelatinous  cancer,  i.  550 

polypus,  i.  535 
Genital  organs,  female,  disease  of,  ii.  701 
nsevi  of,  i.  656 
wounds  of,  i.  454 
Genito-urinary  organs,  affected  in  spinal 

concussion,  i.  398 
Genu  valgum,    (Lat.  bowed  knee),  ii. 
267 

Gland,  mammary.    See  Breast 

parotid.    See  Parotid 

thyroid.    See  Thyroid  Gland 
Glands,  changes  in  secretion  of,  fi'om  in- 
flammation, i.  88 

hypertrophy  of,  i.  535 

lymphatic.    See  Lymphatic  Glands 

tumours  connected  with.  See  Tuni  ours 
diagnosis  from  aneurism,  ii.  22, 
63,  88 
Glans  penis.    See  Penis 

herpes  of,  ii.  670 
Glaricoma  {yKavKos,  sea-green),  diagnosis 
of,  ii.  323 

iridectomy  for,  ii.  321. 
Glazed  tongue,  ii.  359 
Gleet,  ii.  627 

treatment  of,  ii.  629 
Glioma  (7Aia,  glue),  i.  539 
Globular  piles,  ii.  521 
Glossitis    (yKoicraa,    the   tongue ;  itis, 

denoting  inflammation),  ii.  358 
Glottis,  cedema  of,  ii.  379 

scalds  of,  i.  427 
Glottiscope  {yKoiTTts,  the  glottis ;  aKoireai, 

1  view),  ii.  377 
Gluteal  Artery.    Sec  Arteiy,  Gluteal 
GoNORRHCEA  (yovos,  semen  ;  ^ea>,  I  flow), 
ii.  626 

cause  of,  626 

character  of,  ii.  626 

complications  of,  ii.  630 

in  females,  ii.  634 

diagnosis  of,  ii.  634 

hremorrliage  from  urethra  in,  ii.  631 
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GoNORRHCEA  [continued). 

injections  in,  ii.  628,  629 

irritable  bladder  in,  ii.  630 

retention  of  urine  in,  ii.  630 

sequences  of,  ii.  631 

stages  of,  ii.  626 

treatment  of,  ii.  627 
in  female,  ii.  635 
GoNOKRHCEAL  conjunctivitis,  ii.  632 

cutaneous  eruptions,  ii.  634 

indm-ation  of  penis,  ii.  63 1 

inflammation  of  nose,  ii.  633 
of  testis,  ii.  632 

rheumatism,  ii.  633 

sclerotitis,  ii.  633 

stricture,  ii.  631 

warts,  ii.  631 
Gouge-forceps,  n.  125,.  133 
Gouges,  ii.  125 

Gout,  irritable  bladder  in,  ii.  606 
Gouty  concretions  in  ear,  ii.  282 
Granular  degeneration  of  arteries,  ii.  4 
Granulation  tumours,  i.  542 
Granulations,  i.  99 

sensibility  of,  i.  100 

sti'ucture  of,  i.  99 

union  of  incised  wounds  by,  i.  117 

vascularisation  of,  i.  100 
Grape-shot,  injuries  from,  i.  130 
Gravel,  ii.  532 

Green's    ojDinions    on  introduction  of 

instruments  into  larynx,  ii.  382 
Green-stick  fracture,  i.  231 
Groin,  abscess  in,  causes  of,  ii.  219 
diagnosis  of.    See  Abscess 

aneurism  in,  ii.  loi 

tumours  in,  diagnosis  of,  ii.  499 
Gross,  Dr. ,  statistics  of  foreign  bodies  in 

air-passages,  i.  425 
Growths.    See  Tumours 

vascular,  i.  648.    See  Ntevus 
Gullet.    See  CEsophagus  and  Pharynx 
Gums,  disease  of,  ii.  325 
Gunpowder,  injuries  fi'om,  i.  129 
Gun-shot  wounds,  i.  128 

amputation  in,  i.  138 
period  of,  i.  142 

apertures  of,  i.  131 

arteries  injured  in,  i.  133 

of  bones  of  limbs,  i.  138 

characters  of,  i.  129 

consequences  of,  i.  133 

direction  of,  i.  130 

excisions  in,  i.  140 

htemorrhage  from,  i.  133 
arrest  of,  i.  134 
secondary,  i.  133 

immediate  attention  to,  i.  134 

inflammation  in,  i.  133 

of  joints,  i.  140 

local  applications  to,  i.  137 

pain  in,  i.  132 

removal  of  foreign  bodies,  i.  135 
shock  in,  i.  132 
symptoms  of,  i.  132 
treatment  of,  i.  134 
of  ankle-joint,  i.  141 
chest,  i.  268 
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'GuN-snoT  WOUNDS  (continued) 
of  cranium,  i.  374 
elbow-joiiit,  i.  141 
face,  i.  264 
femur,  i.  139,  14° 
foot,  i.  139 
hand,  i.  139 
]iip-joiut,  i.  140 
knee,  i.  140 

leg,  i-  139  .  ^  . 
lower  jaw,  1.  2bb 

mouth,  i.  417 
palate,  i.  417 
phaiynx,  i.  417 
shoulder-joint,  i.  141 
skull,  i.  374 
Gutta-percha  splints,  i.  241 

HEMATOCELE     (al^^a,     blood  ;     KT)\77,  a 

tumoiu-),  ii.  686 
of  spermatic  cord,  ii.  687 

diagnosis  from  hernia,  ii.  472, 
687 

spontaneous,  ii.  686 

traumatic,  ii.  686 

of  tunica  vaginalis,  ii.  686 

diagnosis  from  hernia,  ii.  473 
treatment  of,  ii.  687 
Hsematoma  (ai'/xa,  blood),  i.  112,  533; 
ii.  282 

Hsematuria  (alua,  blood;  olpov,  urme), 
ii.  609 
causes  of,  ii.  609 
treatment  of,  ii.  610 
Hsemopthalmia  (ai>a,  blood;  d(pea\nos, 
an  eye),  i.  416 

HiEMOKRHAGE  (alfia,  blood  ;        yvvixi,  I 

break  forth),_i.  166 
into  abscesses,  i.  468 
iu  amputation,  how  prevented,  1. 

21,  25 
arrest  of,  i.  168 

arterial,  i.  166.    Sec  Hemorrhage, 

treatment  of,  i.  173 
from  bladder,  ii.  609 
in  compound  fracture  of  leg,  1.  302 
constitutional  effects  of,  i.  166 
distinctive  characters  of,  i.  164,  166 
in  fracture  of  base  of  skuU,  i.  371 

gangrene,  i.  105 
from  gun-shot  wounds,  i.  133,  134 
in  hospital  gangrene,  i.  487 
from  incised  wounds,  i.  114,  118 

kidneys,  ii.  609 
in  lateral  lithotomy,  ii.  561 

arterial,  ii.  561 

secondary,  ii.  565 

venous,  ii.  562 
in  median  lithotomy,  ii.  571 
nasal.    See  Epistaxis 
natural  arrest  of,  _i.  168 
after  operations,  i.  6 
permanent  arrest  of  natural,  i.  171 

by  operation,  i.  173 
from  yiilcs,  ii.  522 

diagiiosi.s  of,  ii.  524 
from  prostate,  ii.  609 


HJEMOREnAGE  {continued). 

secondary,  in  gun-shot  wounds,  i.  137 
after  ligature,  i.  191 
of  external  iliac,  ii.  lOi 
subclavian,  ii.  95.  96 
superficial  femoral,  ii.  112 
causes  of,  i.  191 
gangrene  from,  ii.  38 
periods  of  occurrence  of,  i.  193 
phenomena  of,  i.  192 
treatment  of,  i.  193 
after  lithotomy,  ii.  565 
from  stumps,  i.  192,  194. 
from  suppurating  aneurism,  ii. 

37 

temporary  arrest  of  natural,  i.  169 

surgical,  i.  173 
in  tracheotomy,  ii.  394 
transfusion  in,  i.  168 
treatment  of,  i.  167,  173 
by  acupressure,  i.  185 
canterisation,  i.  i75 
cold,  i.  174 

ligature,  i.  176.  See  Ligature 
pressure,  i.  175 
styptics,  _i.  174 
torsion,  i-  i75 
from  urethra,  ii.  609 

in  gonorrhoea,  ii.  631 
venous,  i.  164^ 

arrest  of,  i.  164 
in  wounds  of  chest,  i.  438 
of  lung,  i.  434,  438,  439 
of  throat,  i.  4i8>  420 
Htemorrhagic  diathesis,  i.  658 
fever,  i.  167 
ulcers,  i.  473 
HEemorrhoids  (at/uo,  blood  ;  ^ew,  I  flow), 

ii-  517 

Hsemothorax  (ai>o,   blood;  e«pa|,  the 
chest),  i.  434 

treatment  of,  i.  439 
Hair,  syphilitic  affections  of,  i.  605 

tumom-s  containing,  i.  533 
Hair-bulbs,  excision  of,  ii.  304 
Hamstring  tendons,  contractions  of,  11. 

273 

division  of,  11.  273 
Hand,  amputations  of,  i.  37 

aneurism  of,  ii.  98 

arteries  of,  woimded,  i.  211 

deformities  of,  ii.  264 

from  conti-action  of  muscles  of 
arm,  ii.  265 

dislocations  of,  i.  333 

excision  of  bones  of,  ii.  I97 

fractures  of,  ii._  283 

ganglions  of,  ii.  252 

gangrene  of,  after  ligature  of  subcla- 
vian, ii.  95 

gun-shot  wounds  of,  i.  139 
Hanging,  mode  of  death  from,  i.  43 1 
Hard  cancer,  i.  545,  548.    Sec  Scirrhus 
HARE-Lir,  ii.  347  ..  o 

age  for  operation  in,  n.  340 

double,  ii.  348 

single,  ii.  347 

operation  for,  349 
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Hakk-lip  {continued). 

operation  for  double,  ii.  351 
single,  ii.  349 
by  simple  suture,  ii.  350 
Head,  diseases  of,  ii.  279 

effect  of  spinal  concussion  on,  i.  395 
erysipelas  of,  i.  504 
injuries  of,  i.  354 

movements  of,  affected  by  spinal 

concussion,  i.  396 
tapping  the,  ii.  280 
Head-symptoms  produced  by  chloroform, 

.  i-  ^5 

Healing  process.    See  Cicatrisation  and 

Granulations 
Health,  general,  influence  on  result  of 
amputations,  i.  32 
on  result  of  operations,  i.  2 
on  tendency  to  suppuration,  i.  95 
on  traumatic  gangrene,  i.  123 
Healthy  inflaromation,  i.  74 

ulcer,  i.  470 
Hearing,  how  affected  by  intracranial 
aneurism,  ii.  74 
in  spinal  concussion,  i.  395 
Heart,  action  of,  diminished  by  haemor- 
rhage, i.  169 
influence  0^  on  production  of  aneur- 
ism, ii.  II 
examination  of,  before  operation,  i.  3 
rupture  of,  i.  442 
state  of,  in  pysemia,  i.  521 
wounds  of,  i.  441 
Heat,  effects  of,  i.  152 

gangrene  from  abstraction  of,  i.  197 

from  incautious  use  of,  i.  197 
increase  of,  in  inflammation,  i.  69 
Hectic,  L  95 

ti'eatment  of,  i.  96 
Hernia,  {epvos,  a  branch),  ii.  431 
causes  of,  ii.  435 
conditions  presented  by,  ii.  436 
containing  bladder,  ii.  435 
contents  of,  ii.  433 
double,  ii.  447,  470 
incarcerated,  ii.  442 
internal,  diagnosis  0^  iL  491 
intestinal,  ii.  434 
irreducible,  ii.  441 

diagnosis  of,  ii.  698 

from  strangiilated  hernia, 
ii.  446,  447 
inflamed,  ii.  441 
omental,  ii.  434 

operation  with  opening  sac,  ii.  451 
accidents  attending,  ii.  455 
after-treatment  of,  ii.  455 
artificial  anus  after,  ii.  46 1 
division  of  stricture  in,  ii.  453 
exposure  of  sac  in,  ii.  45 1 
fffical  fistula  after,  ii.  461,  462 
management  of  adhesions,  ii. 
458 

of  congested  and  constricted 
inte.stine,  ii.  456 
gangrenous  intestine,  ii.  457 
omental  cysts  and  sacs,  ii. 
460 


Hernia  (continued). 

management  of  omentum,  ii.  495 
opening  sac  in,  ii.  452 
peritonitis  after,  ii.  455 
reduction  of  intestine  and  omen- 
tum, ii.  454 
slougliiug  of  sac  after,  ii.  461 
wounds  of  arteries  in,  ii.  460 
of  intestine,  ii.  460 
operation  without  opening  sac,  iL 
464 

objections  to,  ii.  465 
performance  of,  ii.  468 
statistics  of,  ii.  465 
radical  cure  of,  ii.  437 

Wood's  operation,  ii.  439 
"Wutzer's  operation,  ii.  438 
reducible,  ii.  436 
sac  of,  ii.  432 

adhesions  of,  ii.  433,  458 
contents  of,  ii.  433 
foreign  bodies  in,  ii.  435 
hydrocele  of,  ii.  433,  468 
signs  of,  ii.  434 
strangulated,  ii.  442 
diagnosis  of,  ii.  446 
effects  of,  on  intestine,  ii.  443 
mechanism  of,  ii.  443 
operation  for,  ii.  451,  Seeahove 
peritonitis  in,  ii. 
reduction  of,  ii.  447 
in  mass,  ii.  466 

symptoms  of,  ii.  467 
treatment  of,  ii.  467 
persistence  of  symptoms 
after,  ii.  449 
seat  of  stricture  in,  ii.  443 
.symptoms  of,  ii.  445 

modifications  of,  ii.  446 
taxis  in,  ii.  447 
treatment  of,  ii.  447 
structm-e  of,  ii.  432 
truss  for,  ii.  436 
Hernia,  Special  Forms  of,  ii.  468 
of  bladder,  ii.  435 

in  females,  ii,  704 
treatment  of,  ii.  474 
brain,  L  383 

congenital,  ii.  280 
ccecal,  ii.  435 

treatment  of,  ii.  474 
of  colon,  ii.  474 
diaiihragmatic,  ii.  487 
femoral,  ii.  478 

contents  of,  ii.  479 
course  of,  ii.  478 
diagnosis  of,  ii.  480 

from  abscess  in  groin,  ii. 
220 

fascia  propria  of,  ii.  478 
opening  sac  in,  ii.  482 
operation  for,  ii.  481 
symptoms  of,  ii.  479 
treatment  of,  ii.  481 
inguinal,  ii.  468 

complete,  ii.  468 
congenital,  ii.  474 
in  female,  ii.  477 
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Hernia,  Special  Forms  q-f  (continued). 
inguinal,  diagnosis  of,  ii.  471)  ^97 
direct,  ii.  469 

coverings  of,  ii.  4^9 
relations  of,  ii-  .47o 
symptoms  of,  ii-  47  ^ 
double,  ii.  470 
external,  ii.  468 
fascia  propria  of,  ii.  4°9 
incomplete,  ii.  468,  470 

operation  for,  ii.  474 
infantile,  ii.  468,  477 
interstitial,  ii.  470 
large  intestine  in,  ii.  474 
oblique,  ii.  468 

coverings  of,  ii.  468 
relations  of,  ii.  469 
symptoms  of,  ii.  471 
operation  for,  ii.  473 
seat  of  stricture  in,  ii.  474 
symptoms  of,  ii.  471 
treatment  of,  ii.  473 
varieties  of,  ii.  468 
of  lungs,  i.  440 
obturator,  ii.  486 
omental,  ii.  434 
perineeal,  ii.  486 
pudendal,  ii.  487 
sciatic,  ii.  487 
scrotal,  ii.  468 
of  tunica  vaginalis,  ii.  474 

complicated  with  undescended 

testis,  ii.  475 
diagnosis  of,  ii.  698 
encysted,  ii.  477 
symptoms  of,  ii.  475 
treatment  of,  ii.  476 
umbilical,  ii.  483 

operation  for,  ii.  484 
treatment  of,  ii.  484 
vaginal,  ii.  486 
ventral,  ii.  485 
Herpes  of  glans  aud  prepuce,  u.  670 

diagnosis  from  chancre,  1. 

583 

Hey's  amputation  of  the  foot,  i.  46 
High  operation  of  lithotomy,  ii.  576 

in  females,  ii.  600 
Hilton's  method  of  opening  abscesses,  1. 

466  . 
Hip,  amputation  at,  1.  5" 
results  of,  i.  60 
dislocations  of,  i.  338.    See  Disloca- 
tions of  femur 

excision  of,  ii.  i99-  ?39 
gun-shot  wound  of,  i.  140 
morbid  changes  of,  in  coxalgia,  u. 
231 

neuralgia  of,  ii.  176 

diagnosis  from  sacro-iliac  dis- 
ease, ii.  225 
rheumatic  arthritis  of,  ii.  167.  Sec 

Arthritis 
wounds  of,  i.  228 
Hip-disease,  ii.  227 
acetabular,  ii.  233 

excision  in,  ii.  241 
amputation  for,  ii.  215 


HiP-niSEASE  (continued). 
anchylosis  in,  ii.  230 
arthritic,  ii.  231 

exci-sion  in,  ii.  239 
treatment  of,  ii.  237 
attitude  in,  ii.  228 
diagnosis  of,  ii.  236 

from  caries  of  spine,  ii.  219 
from  sacro-iliac  disease,  ii.  225 
dislocation  in,  ii.  229 
femoral,  ii.  233 

excision  in,  ii.  240 
treatment  of,  ii.  238 
forms  of,  ii.  227 
pain  in,  ii.  228 

pathological  conditions  in,  u.  22» 
pathology  of,  ii.  231 
prognosis  of,  ii.  235 
sinuses  in,  ii.  229 

suppuration  in,  ii.  228.  See  Abscess 
treatment  of,  ii.  237        ..  ,  o 
Holt's  treatment  of  stiicture,  n.  64» 
Horns,  i.  530  „  t>v. 

Hospital  gangrene,  i.  485-  ^^^S"^' 
deena 

Housemaid's  knee,  ii.  246,  247 

true,  ii.  249 
Humerus,  amputation  of,  1.  42 

disarticulation  of,  for  axiUary  aneur- 
ism, ii.  97      .  .. 
subclavian  aneurism,  11.  00 

dislocations  of,  i.  321 
excision  of  head  of,  ii.  183 
fractures  of,  i.  273-    -S^e  Fractures 
tumours  of  head  of,  diagnosis  from 
aneurism,  ii.  88 
Hunterian  chancre,  i.  593-  ..^"^  Chancre 

operation  for  ligature,  ii.  29 
Hydatids  in  bone,  ii.  I47 
breast,  ii.  41 5 

groin,  diagnosis  from  abscess, 

ii.  220 
muscles,  ii.  254 
neck,  ii.  297 
Hydrarthrosis  (iSwp,  water ;  apBpov,  a 
joint),  ii.  156 
treatment  of,  ii.  157 
Hydrocele    (iSwp,    water;    ktjXt?,  a 
tumour),  ii.  679 
acute,  ii.  676 
congenital,  ii.  679 

diagnosis  of,  ii.  697 
encysted,  ii.  685  _ 

diagnosis  from  herma,  11.  47 1 
origin  of,  i-  53^ 
treatment  ot,  ii.  085 
of  hernial  sac,  iL  433,  468 
neck,  ii.  296 
spermatic  cord,  ii.  685 

diagnosis  from  hernia,  11.  471 
dillused,  ii.  686 
diagnosis  of,  ii.  697 
tunica  vaginalis,  ii.  679 
coverings  of,  ii.  681 
diagnosis  of,  ii.  698 
from  cystic  sarcocele,  11.094 
from  hernia,  ii.  472 
injections  in,  ii-  6S2 
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Hydrocele  {continued}. 

of  tunica  vaginalis,  setou  in,  ii.  684 
symptoms  of,  ii.  679 
treatment  of,  ii.  681 
Hydrophobia  (vSwp,  water  ;  fo^os,  fear), 
i.  147 
pathology  of,  i.  150 
prognosis  of,  i.  150 
symptoms-  of,  i.  149 
treatment  of,  i.  150 
Hydrops  pericardii  (Lat.  dropsy  of  tlio 
pericardium),  tapping  chest  in,  ii. 
401 

Hydrosarcocele  (uSwp,  water  ;  o-apf,  flesh  ; 

KT)Aij,  a  tumour),  ii.  691 
Hydro  thorax  (tiSup,    water  ;  0a;pa|,  the 

chest),  tapping  chest  in,  ii.  400 
Hygienic  influences  on  production  of  ery- 
sipelas, i.  495 
of  pyaemia,  i.  510 
on  result  of  amputations,  i.  32 
of  operation,  i.  4 
Hymen,  imperforate,  ii.  703 
Hyoid  bone,  fi-acture  of,  i.  266 
Hyperjemia  (uirep,  over ;    a'tna,  hlood), 

local,  i.  61 
Hyperplasia  (uTrep,  beyond  ;  -KXatraw,  I 
fonn),  tumours  formed  by,  i.  528, 
534 

Hyperteopht  {vTTep,  beyond ;  Tpe<pa, 
I  nom-isb)  of  bone,  ii.  137 
of  breast,  ii^  403 

clitoris,  ii.  704 

ducts  or  cyst-walls,  i.  529 

external  ear,  ii.  282 

glandular  structures,  i.  535 

gums,  ii.  325 

labia,  ii.  702 

lips,  ii.  291 

prepuce,  ii.  671 

thyroid  gland,  ii.  297 

toe-nail,  i.  620 

tongue,  ii.  358 

tonsils,  ii.  368 
Hypochondriac  region,  hernia  in,  ii.  485 
Hypopyon  (uto,  under ;  irvov,  pus),  i. 

46^^  .     ..  r 

tapping  cornea  for,  11.  310 

Hypospadias    (viro,    under ;   a-KoScav,  a 

eunuch),  ii.  667 

Hysteria,  diagnosis  of  spinal  concussion- 

from,  i.  400 

Hysterical  disease  of  joints,  ii.  176 

of  knee,  ii.  269 

retention  and  incontinence  of 

urine,  ii.  613 

stricture  of  oesophagus,  ii.  373 

treatment  of,  ii.  375 


Ice,  application  of  in  cancer,  i.  555 
in  inflammation,  i.  80 
as  an  antesthetic,  i.  17 

Ichorous  pus,  i.  92 

Idiots,  hsematomata  in  ears  of,  ii.  282 

Iliac  abscess,  diagnosis  of,  ii.  219 
aneurism,  ii.  100 
artery.    See  Artery,  iliap 


Iliac  {continued) 

incision  in  imperforate  anus,  ii. 
502 

Ilio-sciatic  dislocation,  i.  340 
Impacted  calculus  in  lu-ethra,  ii.  597 

fracture,  i.  231 
Imperforate  anus,  ii.  501 

hymen,  ii.  703 

vagina,  ii.  703 
Impermeable  stricture,  ii.  652 
Impetigo,  diagnosis  from  lupus,  i.  622 
Impotence,  ii.  698,  700 
Incarcerated  hernia,  ii.  442 
Incised  wounds,  i.  114 

treatment  of,  i.  117 
imion  of,  i.  115 
Incision  of  abscesses,  i.  465 

in  calculus  of  females,  ii.  599 

in  inflammation,  i.  79 

of  iris,  ii.  319 

in  operations,  i.  18 
Incomplete  anchylosis,  i.  171 

dislocation,  i.  307 

fistula,  ii.  514 

fracture,  i.  229 

hernia,  ii.  468,  470 
Incontinence  of  urine,  ii.  612 
Incrustation,  healing  by,  i.  Ii5_ 
Indian  rhinoplastic  operation,  ii.  342 
Indolent  bubo,  i.  594 

ulcer,  i.  471 
Indurated  chancre,  i.  593 
Induration,  i.  73 

of  chancre,  i.  549 

of  penis  after  gonorrhoea,  ii.  631 
Infantile  hernia,  ii.  468,  477 

syphilis,  i.  613 
Infants,  erysipelas  of,  i.  503 

overlaying  of,  ii.  431 

tetanus  in,  i.  630.    See  Children 
INELA.MMATION,  i.  64 

blood  changed  in,  i.  65 

blood-vessels  in,  i.  65 

a  cause  of  gangrene,  i.  475 

causes  of,  i.  74 

characters  of,  i.  74 

coagulation  of  blood  in,  i.  67 

constitutional  symptoms  of,  i.  69 

developement  of  lymph  modified  by, 
i.  90 

diagnosis  from  neuralgia,  i.  627 
duration  of,  i.  73 
eflects  of,  i.  73 
extension  of,  i.  72 
fever  in,  i.  70 

function  disturbed  by,  i.  69 
heat  in,  i.  69 
induration  after,  i.  73 
intensity  of,  i.  73 
local  signs  of,  i.  67 
metastasis  of,  i.  72 
pain  in,  i.  68 
phenomena  of,  i.  64 
pyrexia  in,  i.  70 
redness  in,  i.  68 
resolution  of,  i.  72 
secondary  fonns  of,  i.  87 
softening  after,  i.  73 
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Inflammation  (continued). 

swelling  in,  i.  68 

symptoms  of,  i.  67 

temperature  in,  i.  69 

terminations  of,  i.  72 

treatment  of,  i.  75 

ulceration  after,  i.  73 

varieties  of,  i.  73 

wasting  of  parts  after,  i.  73 
Inflammation,  active,  i.  73 

:  acute,  i-  73  . 
acute  asthenic,  i.  71 

autiphlogistics  contraindicated 

in,  i.  81 
stimulants  and  tonics  in,  i.  83 
treatment  of,  i.  81 
acute  sthenic,  i.  70 

blood-letting  in,  i.  76 

local,  i.  78 
cold  in,  i.  79 
cupping  in,  i.  79 
diaphoretics  in.  i.  77 
diuretics  in,  i.  77 
leeches  in,  i.  79 
mercury  in,  i.  78 
opium  in,  i.  78 
position  of  part  in,  i.  80 
punctures  and  incisions  in,  i.  79 
purgatives  in,  i.  77 
warmth  and  moisture  in,  i.  80 
adhesive,  i.  88.    See  Lymph 

union  by,  i.  116 
chronic,  ii.  73 

astringents  in,  i.  86 
blisters  in,  i.  85 
blood-letting,  local,  in,  i.  85 
cautery  in,  i.  86 
cod-liver  oil  in,  i.  84 
counter-irritation  in,  i.  85 
diet  in,  i.  84 
frictions  in,  i.  85 
iodide  of  potassium  in,  i.  84 
issues  in,  i.  85 
mercuiy  in,  i.  84 
pressure  in,  i.  86 
purgatives  in,  i.  85 
sarsaparilla  in,  i.  84 
setous  in,  i.  86 

treatment  of,  constitutional,  i. 

^3  .  „ 
local,  1.  85 
warmth  in,  i.  85 
congestive,  i.  74 
diffuse,  i.  74 

a  cause  of  erysipelas,  i.  495 
of  areolar  tissue,  i.  499 
after  operation,  i.  8 
effusive,  i.  87 

erysipelatous.    See  Erysipelas 
gangrenous,  i.  102.    See  Gangrene 
gonorrhceal.    See  Gonorrhoea 
healthy,  i.  74 
irritative,  i.  72 
passive,  i.  73 
phlegmonous,  i.  74 
specific,  i.  74 

strumous,  i.  74,  571.  See  Scrofula 
subacute,  i.  73 


Inflammation  (continued). 

suppurative,  i.  92.    See  Pus  and 
Suppuration 
causes  influencing,  L  95 
hectic  in,  i.  95 
products  of,  i.  92 
symptoms  of,  i.  94 
treatment  of,  i.  96 
syphilitic.    See  Syphilis 
ulcerative,  nature  of,  i.  96.  See  Ulcer 
and  Ulceration 
treatment  of,  i.  102 
unhealthy,  i.  74 
Inflammation  of  aneurismal  sac,  ii.  25 
after  ligatui-e,  ii.  35 
aneurism,  axillary,  ii.  96 
areola,  ii.  404 

areolar  tissue  of  pelvis,  ii.  566 
around  neck  of  bladder,  ii.  567 
of  arteries,  ii.  i.    See  Arteritis 
bladder,  ii.  603.    See  Bladder 
after  lithotomy,  ii.  566 
after  lithotrity,  ii.  587 
bone,  ii.  118 

scrofulous,  ii.  140 
brain,  traumatic,  i.  358,  362 

after  ligature  of  carotid,  ii. 
68 

breast,  ii.  405 
in  burns,  i.  155 
of  bursa  patellae,  ii.  247 
biu-saj,  ii.  246 
cartilage,  ii.  163 
conjunctiva,  gonorrhceal,  ii.  632 
ear,  ii.  281 
epididymis,  ii.  676 
eye,  dangers  of,  ii.  300 
gonon-hoeal,  ii.  632 
frontal  sinus,  ii.  290 
in  gun-shot  wounds,  i.  133 
of  hernial  sac,  ii.  446 

Mp,  ii.  227.    See  Hip-disease 
intestine  in  hernia,  ii.  444 
irreducible  hernia,  ii.  441,  447 
joints,  ii.  158.    See  Arthritis 

traumatic,  i.  225 
knee,  contraction  from,  ii.  269 
larynx,  ii.  378.    See  Larjmgitis  _ 
lungs,  after  ligature  of  carotid,  ii. 
69 

lungs  and  bronchi,  from  foreign 

bodies,  i.  424 
lungs  aud  pleura,  after  ligature  of 

subclavian,  ii.  92 
lymphatic  glands,  i.  636 

vessels,  i.  636 
mammary  gland,  ii.  406 
medullary  membrane  of  bone,  ii. 
119 

muscles,  ii.  253 
nerves,  i.  625 
nipple,  ii.  404 
nose,  gonorrhceal,  ii.  632 
parotid  gland,  ii.  293 
pelvis,  dili'used,  ii.  566 
periosteum,  ii.  118 
peritoneum.    Sec  Peritonitis 
pharynx,  ii.  370 
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Inflammation  {continued). 
of  prostate,  ii.  614 

sclerotica,  gonorrhaal,  ii.  632 
sheaths  of  tendons,  11-  252 
synovial  membranes,  ii.  155 
testis,  ii.  676 
gonorrhccal,  ii.  632 
undescended,  ii.  476,  678 
tongue,  ii.  358 
tonsils,  ii.  368 
urethra,  ii.  624 
uterus,  chronic,  ii.  705 
veins,  i.  640 
Inflation  of  intestines  for  obstruction, 
ii.  494 

Inguinal  aneurism,  ii.  100 

hernia,  ii.  468.    See  Hernia 
Inhalation  of  powdered  nitrate  of  silver, 
ii.  387 

Inhalers,  chloroform,  1.  12 
Injections  of  caustic  solution  into  larjrax, 
ii.  387 
in  gonorrhoea,  u.  629 
in  hydrocele,  ii.  682 
subcutaneous,  in  neuralgia,  i.  628 
Injmy,  amputation  for,  i.  33 
as  a  cause  of  cancer,  ii.  419 
efiects  of,  constitutional,  i.  107 
local,  i.  110 
Innocent  tumours,  i.  524 
Innominate  artery.     See  Artciy,  Inno- 
minate 
Insects,  stings  of,  i.  14S 
Insteujlekts,  amputating,  i.  22^ 

for  compression  in  aneurism,  ii.  39,  41 
for  excision,  ii.  182 
for  lithotomy,  ii.  S46 
for  lithotrity,  ii.  578 
for  removing  bullets,  i.  136 
for  removing  diseased  bone,  ii.  133 
for  squint-operations,  ii.  311 
Integumental  structures,  tumours  con- 
nected with,  i.  534 
Intercostal  artery.    jSee  Artery 
Intei-maxillary  bones  in  hare-lip,  ii.  348 
Internal  hernia,  diagnosis  of,  ii.  491 

organs,  states  of  contraindicating 

operation,  i.  3 
piles,  ii.  517,  521 
urethrotomy,  ii.  648 
Intero-extemal  piles,  ii,  517 
Interrupted  suture,  i.  119 
Interstitial  hernia,  ii.  468,  470 
Intestinal  obstruction,  ii.  488 
acute,  ii.  488 

causes  of,  ii.  488 
symptoms  of,  ii.  489 
treatment  of,  ii.  493.. 
Amussat's  operation  for,  ii.  496 
CalUsen's  operation  for,  ii.  496 
chronic,  ii.  489 

causes  of,  ii.  489 
symptoms  of,  ii.  490 
treatment  of,  ii.  495 
diagnosis  of,  ii.  490 
duration  of  constipation  in,  ii.  490 
gastrotomy  in,  ii.  494 
inflation  in,  ii.  494 


Intestinal  obstkuction  {continued.) 
Littro's  operation  for,  ii.  495 
pain  in,  ii.  491 
seat  of,  ii.  492 
vomiting  iu,  ii.  491 
Intestine,  adhesions  of,  in  hernia,  ii.  433 
management  of,  ii.  458 
congested,  in  hernia,  ii.  444 
management  of,  ii.  456 
constricted,  in  hernia,  management 

of,  ii.  456 
gangrenous,  in  hernia,  ii.  444 

management  of,  ii.  457 
haemorrhage  from,  diagnosis  from 

piles,  ii.  524 
hernia  of,  ii.  433,  434    .  .. 
inflammation  of,  in  hernia,  11.  444 
large,  diseases  of,  ii.  501.  See  Anus, 
Piles,  and  Eectum 
malformations  of,  ii.  501 
state  of,  in  pytemia,  i.  522 
wounds  of,  i.  448 

in  operation  for  hernia,  ii.  460 
treatment  of,  i.  449 
Intracerebral  {intra,  within ;  cerebrum, 

the  brain)  suppuration,  i.  360 
Intracranial  {intra  within  ;  Kpaviov,  the 
skull)  aneurism,  ii.  73 
extravasation  of  blood,  i.  384 
suppuration,  i.  360 
Intrameningeal  {intra,  within  ;  fj-v^y^,  a 

membrane)  suppuration,  i.  360 
Intraorbital  {intra,  within  ;  orbiia,  the 

orbit)  aneurism,  ii.  77 
Intraperiosteal   {intra,_   within ;  perios- 
teum) fracture,  i.  231 
Intrathoracic  {intra,  within  ;  Bapa^,  the 
chest)  aneurism,  ii.  49 
tumoiu-s,  dysphagia  from,  ii.  372 
Intussusception  {iniiis,  within  ;  suscipio, 

I  receive),  diagnosis  of,  ii.  491 
Inversion  of  body,  in  foreign  substances 

in  air- tubes,  i.  426 
Iodide  of  potassiima  in  aneurism,  ii.  27 
in  chronic  inflammation,  i.  84 
Iodine,injection  of,in  hydrarthrosis,  ii.  157 
iu  hydrocele,  ii.  682 
in  ovarian  disease,  ii.  "J  10 
in  scrofula,  i.  577 
Iriddesis  {Ipis,  the  iris  ;  Seeo,  I  bind),  ii.  319 
Iridectomy  (ipis,  the  iiis ;  eic,  out  ;  Te/xvo) 
I  cut),  ii.  321 
for  artificial  pupil,  ii.  321 
for  glaucoma,  ii.  321 
Iris,  operations  on,  ii.  318 
Iritis  {Ipis,  the  iris ;  itis,  denoting  inflam- 
mation), syphilitic,  i.  609 
Iron,  perchloride  of.    See  PercMoride 

in  scrofula,  i.  577 
Irreducible  hernia,  ii.  441.    See  Hernia 
Irrigation,  mode  of  applying,  i.  76 
Irritable  bladder,  ii.  604.    See  Bladder 

ulcer,  i.  471 
Irritation,  cerebral,  i.  357 

treatment  of,  i.  363 
chronic,  i.  63 

from  foreign  bodies  in  air-passages, 
i.  423 
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Initatiye  fever,  i.  70,  72,  81 

traumatic  delirium,  i.  no 
Iscliio-rectal  abscess,  acute,  ii.  512 

chronic,  ii.  513 

Issues,  i.  85 

Ivory  exostosis,  ii.  144 

pegs  for  false  joint,  i.  262 

Jarvis's  adjuster,  i.  310 
Jaw,  lower,  diseases  of,  ii.  335 

dislocations  of,  i.  317 

excision  of,  ii.  327 

fractures  of,  i..  264 

gun-shot  wounds  of,  i.  266 

necrosis  of,  ii.  326 

rheumatic  arthritis  of,  ii.  169 

subluxation  of,  i.  318 

tumours  of,  ii.  335 
upper,  diseases  of,  ii.  328 

excision  of,  ii.  333 

fracture  of,  i.  264 

gun-shot  wounds  of,  i.  264 

necrosis  of,  ii.  326 

tumours  of,  ii.  331 
Jaws,  diseases  of,  ii.  325 
Joints,  amputation  at.    See  Amputation 
and  the  various  joints 

in  disease,  ii.  212 
anchylosis  of,  ii.  171-    See  Anchy- 
losis 

cauterisation  of,  ii.  164 

changes  in  cartilage  of,  ii.  161,  162 

chronic  rheumatic  disease  of,  Li.  166. 

See  Arthritis 
contusion  of,  i.  224 
diseases  of,  ii.  154 
excised,  fracture  into  site  of,  i.  249 
excision  of,  ii.  177.    See  Excision 
false,  i.  259 

fluid  collections  in,  ii.  156,  157 
fractures  extending  into,  i.  248,  25 1 
gun-shot  wounds  of,  i.  140 
hysterical  affections  of,  ii.  176 
incisions  into,  ii.  165 
inflammation  of,  i.  225  ;  ii.  158. 
See  Arthritis 

of  synovial  membranes  of,  ii. 
155.    See  Synovitis 
injuries  of,  i.  224 
loose  cartilages  in,  ii.  1 73 
neuralgia  of,  ii.  176 
sprains  of,  i.  224 
state  of,  in  pyaimia,  i.  522 
stiff,  ii.  171.    /Sec  Anchylosis_ 
strumous  disease  of,  i.  573  ;  ii.  169 
suppuration  in,  i.  266  ;  ii.  156,  160 
traumatic  inflammation  of,  i.  225 

sjTuptoms  of,  i.  225 

treatment  of,  i.  226 
wounds  of,  i.  225 

complicating  compoimd  frac- 
ture, i.  25 1 
simple  fracture,  i.  248 
Jugular  vein.    See  Yein 

Kidneys,  calculi  formed  in,  ii.  537 

disease  of,  induced  by  calculus,  ii. 
545 


Kidneys  {continued). 

disease  of,  I'rom  stricture,  ii.  640 
influence  of,  on  operations,  i.  4 
on  lithotomy,  ii.  565 
lithotrity,  ii.  592 
pain  in  bladder  from,  ii.  606 
liasmorrhage  from,  ii.  609 
iiTitation  of,  from  lithotrity,  ii.  588 
laceration  of,  i.  445 . 
state  of,  in  pyajmia,  i.  522 
Knee-Joint,  amputation  at,  i.  52,  55 
anchylosis  of,  ii.  275 
apparatus  for  treatment  of,  ii.  263 
contraction  of,  ii.  268 
chronic,  ii.  270 

from  contracted  tendons,  ii.  27 
extension  in,  ii.  271 
fi'om  inflammation,  ii.  269 
with  lateral  di.splacement,  ii.  273 
from  ligamentous  consolidation, 
ii.  270 

from  nervous  irritation,  ii.  269 
treatment  of,  ii.  270,  271,  274 
varieties  of,  ii.  268 
deformities  of,  ii.  267 
disease  of,  diagnosis  from  hip-dis- 
ease, ii.  236 
dislocations  of,  i.  347 
excision  of,  ii.  199 

result  of,  ii.  201 
fractures  neai",  i.  296 
gun-shot  wounds  of,  i.  140 
subluxation  of,  i.  348 
wounds  of,  i.  228 
Knives,  amputating,  i.  23 
hernia,  ii.  453 
lithotomy,  ii.  546 

method  of  holding,  ii.  551 
Knock-knee,  ii.  267 
Knot,  clove-hitch,  i.  310 
reef,  i.  i8i 

Labia,  condylomata  of,  ii.  703 

cystic  tumours  of,  ii.  703 

hypertrophy  of,  ii.  702 

nsevus  of,  i.  656  ;  ii.  703 
Lacerated  wounds,  i.  I2i  _ 
Laceration  of  abdominal  viscera,  i.  443, 
445 

of  arteries,  i.  165 

perinoeum,  i.  457  ;  ii.  5'° 

soft  parts  complicating  fracture,  i. 

251 

urethra,  1.  455 
veins,  i.  165 
Lachrymal  bone,  fracture  of,  i.  264 
organs,  operation  on,  ii.  307 
sac,  abscess  of,  ii.  309 
Lacteal  secretion,  abnoi^nal,  ii.  403 

tumour,  ii.  404 
Lameness  in  sacro-iliac  disease,  ii.  224 
Laminar  deposit  in  arteries,  ii.  6 
Laryngeal  phthisis,  ii.  381,  388 
Laiiyngitis  {Kapvy^,  the  larynx ;  itis, 
denoting  inflammation),  ii.  37S 
acute,  ii.  378 

treatment  of,  ii.  379 
chronic,  ii.  381 
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Laryngitis  {continued). 

chronic,  results  of,  ii.  388 

erysipelatous,  i.  507 

cedematous,  ii.  379 

treatment  of,  ii.  380 
Laryngoscope     (Xapvy^,    the     laiyux  ; 

ffKoirew,  I  view),  ii.  377 
Laryngotomy    (\apir)i,   the    larynx ; 
refivu,  I  cut),  ii.  390,  393 

compared  with  ti-acheotoniy,  ii.  397 

indications  for  performance  of,  ii.  398 

for  removal  of  foreign  bodies,  i.  425 
Laryngo-tracheotomy,  i.  425  ;  ii.  393 
Larynx,  abscesses  near-,  ii.  388 

conditions  of,  producing  dysphagia, 
ii.  372 

diseases  of,  ii.  377 

dislocation  of,  i.  418 

epithelioma  of,  ii.  389 

erysipelas  of,  i.  507 

fractiire  of,  i.  418 

inflammation    of,    ii.    378.  See 

Laryngitis 
necrosis  of,  ii.  388 
nervous  afiection  of,  ii.  389 
oedema  of,  ii.  379 
plastic  deposits  in,  ii.  388 
syphilitic  disease  of,  i.  608 
topical  medication  of,  ii.  382 
tumours  in,  ii.  389 
ulceration  of,  ii.  388 
wounds  of,  i.  418,  419 
Lateral  curvatui-e  of  spine,  ii.  255.  See 
Spine 

displacement  of  tibia,  ii.  273 
Lateritious  deposits  in  urine,  ii.  533 
Leeches  in  inflammation,  i.  79 
Leg,  amputation  of,  i.  50 

arteries  of,  wounded,  i.  213 

chancres  on,  i.  583 

defonnities  of,  ii.  267 

excision  of  bones  of,  ii.  202 

fractures  of,  i.  299 

gun-shot  wounds  of,  i.  139 
Leucocytosis  (\fvKos,  white ;  kvtos,  a  cell), 
i.  516 

Ligaments  of  joints,  disease  in,  ii.  158 

of  knee,  consolidation  of,  ii.  270 
Ligature  {ligo,  I  bind),  of  arteries,  i. 
176 ;  ii.  28 
accidents  after,  i.  191 ;  ii.  32 
in  amputations,  i.  25 
application  of,  i.  180 
compared  with  acupressure,  i. 
187 

in  compound  fracture,  1.  252 
effects  of,  i.  183 
gangrene  after,  i.  196,  476 
history  of,  i.  176 
materials  for,  i.  180,  182 
modification  of,  i.  183 
principles  of  application  of,  i. 
177 

re-establishment  of  circidation 

after,  i.  189 
secondary  hfemorrhage  after,  i. 

191 

FOR  ANEURISM,  ii.  28 


Ligature  for  aneurism  (continued). 
above  and  below  sac,  ii.  28 
accidents  after,  ii.  32 
Anel's,  ii.  29 
Brasdor's,  ii.  30 
on  cardiac  side,  ii.  29 
compared  with  compression,  ii.4S 
on  distal  side,  ii.  '30 
eflects  of,  ii.  29 
gangrene  after,  ii.  38 
hajmorrhage  after,  ii.  36 

treatment  of,  ii.  37 
Hunter's,  ii.  29 

indications   and  contraindica- 
tions of,  ii.  3 1 
mortality  after,  ii.  32 
recurrent  pulsation  after,  ii.  32 

treatment  of,  ii.  35 
secondary  aneurism  after,  ii.  34 
suppuration  of  sac  after,  ii.  35 
treatment  of,  ii;  37 
Ligature  of  aorta,  abdominal,  ii.  106 
of  arteria  dorsalis  pedis,  ii.  217 
of  axillary  artery,  ii.  97 

for  traumatic  anemism,  i.  207, 
208 

for  wound,  i.  206 
of  brachial  artery,  ii.  99 

for  traumatic  aneurism,  i.  209 
for  varicose  aneurism,  i.  210 
of  carotid  artery,  ii.  64 

on  both  sides  of  neck,  ii.  66 
on  distal  side  of  aneurism,  ii.  69 
effects  of,  on  brain,  ii._65 

on  lungs,  ii.  69 
for  innominate  aneurism,  ii.  56 
with  subclavian,  ii.  ';8 
intracranial  aneurism,  ii.  77 
intraorbital  aneurism,  ii.  79 
suppuration  of  sac  after,  ii.  65 
for  woimd  of  artery,  i.  205 
of  femoral  artery,  common,  ii.  110 
superficial,  ii.  no 

accidents  after,  ii.  in 
gangrene  after,  ii.  113 
results  of,  ii.  1 1 1 
secondary,  ii.  112 
secondary  aneurism  after, 
ii.  113 

secondary  htemorrhage 

after,  i.  212  ;  ii.  112 
in  traumatic  aneurism,i. 2 1 2 
in  varicose  aneurism,  i.  213 
wound  of  vein  in,  ii.  in 
of  iliac  artery,  common,  ii.  103 
results  of,  ii.  105 
external,  ii.  10 1 

Abernethy's  method,  ii.  102 
for  aneurismal  varix,  ii.  loi 
Cooper's  method,  ii.  102 
gangrene  after,  i.  213  ;  ii. 

lOI 

practical  points  regarding, 
ii.  103 

recurrent  pulsations  after, 
ii.  loi 

secondary  hajmorrhago 
after,  ii.  loi 
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Ligature  {continued). 

of  iliac  artery,  external,  for  secondary 
hajmorrliage,  ii.  112 

suppuration  of  sac  after,  ii. 

lOI 

tetanus  after,  il.  loi 
for  traumatic  anenrism,  1. 
212,  213 
internal,  ii.  107 
innominate  artery,  ii.  8i 

cases  of,  ii.  82 
popliteal  artery,  i.  213 
radial  artery,  i.  211  ;  ii.  99 
subclavian  artery,  for  axillary  aneur- 
rism,  ii.  89 
between  scaleni,  291 
distal,  after  amputation,  ii.  87 
for  innominate  aneurism,  ii.  55 

with  carotid,  ii.  58 
for  subclavian  aneurism,  ii.  83 
in    third    part,    for  axillary 
aneurism,  ii.  89 
for    subclavian  aneurism, 
ii.  86 

accidents  after,  ii.  92 
gangrene  after,  ii.  95 
for  inflamed  aneurism,  ii.  96 
inflammation  of  contents  of 

chest  after,  ii.  92 
secondary  h£emon-hage 

after,  ii.  95 
suppm'ation  of  sac  after,  ii. 

93        ..  „ 
on  tracheal  side,  n.  83 
thyi'oid  artery,  ii.  299  ^ 
tibial  artery,  anterior,  ii.  117 

posterior,  ii.  117 
ulnar  artery,  i.  211  ;  ii.  100 
LiGATUEE  of  anem-ism  by  anastomosis,  i. 
648 

in  cancer  of  tongue,  ii.  362 

epithelioma,  i.  567 
of  naevus,  i.  651 
in  osteo-aneurism,  ii.  IS4 
of  piles,  ii.  527 
polypus  of  nose,  ii.  288 
of  rectum,  ii,  508 
of  uterus,  ii.  707 
prolapsus  ani,  ii.  53i_ 
tumours  of  urethra,  ii.  666 
Limbs,  how  affected,  in  spinal  concussion, 

i-  397,  398 

artificial,  i.  29 

nsevi  on,  i.  657 
Limited  arteritis,  ii.  I 
Limiting  membrane  of  abscess,  i.  93 
Linea  alba,  hernia  through,  ii.  485 
Lip,  cancer  of,  ii.  291 

removal  of,  ii.  353 

congenital  malformations  of,  ii.  291 

diseases  of,  ii.  291 

encysted  tumours  of,  ii.  29 1 

epithelioma  of,  ii.  292 

erectile  tumours  of,  ii.  291 

hypertrophy  of,  ii.  291 

median  iissure  of,  ii.  348 

nsevus  of,  i.  655  ;  ii.  291 

plastic  surgery  of,ii.  347.  fS'erHare-lip 


Lir  (continued). 

restoration  of,  ii.  353 

syphilitic  disease  of,  i.  607 

ulceration  of,  ii.  291 

warty  growths  on,  ii.  291 

wounds  of,  i.  414 
Lipoma  (Aiiroj,  fat),  i.  537  ;  ii.  286 

nEBVoid,  ii.  657 
Liquiform  melanosis,  i.  55" 
Liquor  puris,  i.  92 

sanguinis,  effusions  of,  i.  88 
in  inflammation,  i.  66 
Lister's  operation  for  excision  of  wrist, 
ii.  194 

Listen's  method  of  holding  knife  m 

lithotomy,  ii.  551 
Lithecta.sy  (Aiflos,  a  stone ;   eKraais,  a 

stretching),  ii.  599 
Lithic  acid  calculi,  ii.  532 

unfavourable  for  lithotrity,  ii. 

591 

diathesis,  ii.  532 
Lithotome  cache,  ii.  575 
Lithotomy   (ai9os,  a  stone  ;   Teixvcc,  I 
cut),  ii.  545 
choice  of  operation,  ii.  594 
compared  with  lithotrity,  ii.  588 
instruments  for,  ii.  546 
preparation  of  patient  for,  ii.  547  _ 
recurrence    of  calculus    after,  ii. 
594 

results  of,  ii.  594 

BILATERAL,  ii.  575 
LATERAL,  ii.  548 

accideiTts  during,  ii.  561 
after-treatment  of,  ii.  55S 
bruising  and  over-distension  in, 

ii-  567 

causes  of  death  after,  ii.  563 
in  children,  ii.  555 

difficulties  in,  ii.  557,  5^3 
diS'used  inflammation  after, 
ii.  566 
cystitis  after,  ii.  566 
dangers  attending,  ii.  563 
difliculties  in,  ii.  556 

from  encysted  calculus,  11. 

558 

in  entering  bladder,  ii.  556 

finding  stone,  ii.  556 
from  fracture  of  calculus,  ii. 
•  560 

from  position  of  stone,  u. 

retra'tion  of  stone  in  blad- 
der, ii.  557 
rickets  of  pelvic  bones,  u. 

558 

in  seizing  and  extracting 

stone,  ii.  557 
from  shape  and  size  of  stone, 
ii.  559 
spasm  of  bladder,  ii.  55S 
dilatation  of  ])rostate  and  neck 

of  bladder,  ii.  55°-  SS?,  559 
exploration  of  bladder,  11.  554 
extraction  of  stone  in,  ii.  553 
difficulties  of,  ii.  557 
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Lithotomy,  lateral  (continued). 

hremovrliago  after,  ii.  565 
during,  ai'terial,  ii.  561 
venous,  ii.  562 
incision,  external,  in,  ii.  549 
in  prostate,  ii.  550,  552, 
559 

influence  ot  age  on,  ii.  564 
of  shock  on,  ii.  565 
of  state  of  kidneys  on,  ii. 

.565 
missing  urethra  in,  ii.  563 
pelvic  cellulitis  after,  ii.  566 
peritonitis  after,  ii.  568 
position  of  knife  in,  ii.  551 
prolonged,  danger  of,  ii.  565 
removal  of  large  calculus  in,  ii. 

559 

sloughing  after,  ii.  568 
stati',  use  of,  in,  ii.  548 
statistics  of,  ii.  564 
wound  of  arteries  in,  ii.  561 

of  bladder,  ii.  563 
hulb  in,  ii.  563 
rectum,  ii.  563 
MEDIAN,  ii.  568 

accidents  in,  ii.  571 
compared  with  lateral,  ii.  570 
difficulties  in  extracting  stone 

in,  ii.  572 
ease  and  simplicity  of,  ii.  571 
hasmorrhage  in,  ii.  571 
history  of,  ii.  568 
indications  for,  ii.  574 
prostate,   management  of,  in, 

ii.  572 

for  prostatic  calculus,  ii.  598 
for  urethral  calculus,  ii.  597 
woimd  of  bulb  in,  ii.  571 
of  rectum  in,  ii.  571 

jrEDIO-EILATERAL,  U.  576 

suPKAPUBic,  ii.  576 
dangers  in,  ii.  577 
indications  for,  ii.  576 
operation,  ii.  577 
results  of,  ii.  577 

T7BETHBAL,  ii.  596 
VAGINAL,  ii.  600 

Lithotrite  {\i0os,  a  stone  ;  tero,  I  break 
in  pieces),  ii.  578 
Civiale's,  ii.  579 
introduction  of,  ii.  580 
urethral,  ii.  586 
Weiss  and  Thompson's,  ii.  580 
LiTHOTRiTY  {\idos,  a  stone  ;  ie'ro,  I  break 
in  pieces),  ii.  578 
accidents  in,  ii.  586 
ansesthetics  in,  ii.  580 
atony  of  the  bladder  after,  ii.  587 

complicating,  ii.  593 
breaking  stone  in,  ii.  582 
compared  with  lithotomy,  ii.  588 
complicated  by  enlarged  prostate, 
ii.  587 

conditions  influencing  choice  of,  ii. 
590 

of  age  of  patient,  ii.  590 
bladder,  ii,  592,  593 


LiTHOTRiTY  (continued). 

calculus,  ii.  59 1 
kidneys,  ii.  592 
prostate,  ii.  594 
urethra,  ii.  593 
constitutional  disturbance  from,  ii. 

cystitis  after,  11.  587 

dangers  in,  ii.  587 

exploration  of  bladder  after,  ii.  584 

in  females,  ii.  600 

impaction  of  fragments  of  stone  in 
urethra,  ii.  586 

instruments  for,  ii.  578 

introduction  of  lithotrite  in,  ii.  580 

ii-ritation  of  bladder  after,  ii.  585 
contraindicating,  ii.  580 

operation  of,  ii.  580 

preparation  of  patient  for,  ii.  580 

recm-rence  of  calculus  after,  ii.  595 

seizure  of  stone  in,  ii.  581 

statistics  of,  ii.  589 

washing  bladder  after,  ii.  584 
Littre's  operation,  ii.  495 
Liver,  ruptures  of,  i.  444,  446 

state  of,  in  pytemia,  i.  521 
Lobular  hypertrophy  of  breast,  ii.  403 
Lock-jaw,  i.  633 
Longitudinal  fracture,  i.  232  • 

piles,  ii.  521 
Loose  cartilages,  ii.  173 
Lordosis  {\opSos,  curved),  ii.  256 
Lucifer-match  disease,  ii.  327 
Lumbal'  incision  in  imperforate  anus,  ii. 
502 

region,  hernia  in,  ii.  485 
region  of  cord,  effect  of  concussion 
of,  i.  391 
wounds  of,  i.  406 
vertebrse,  strains  of,  i.  408 
LxTNGS,  collapse  of  in  chest-wounds,  i, 
436 

effect  of  ligature  of  carotid  on,  ii. 
69 

examination  of,  before  operation,  i.  4 
hernia  of,  i.  440 

inflammation  of.    See  Pneumonia 
pressure  on,  by  aortic  aneurism,  ii.  51 
rupture  of,  i.  433 
state  of,  in  pyaemia,  i.  521] 
wounds  of,  i.  434 

complications  of,  i.  434 
emphysema  from,  i.  435 
treatment  of,  i.  440 
from  fractured  ribs,  i.  267 
hemorrhage  from,  i.  434 
treatment  of,  i.  438 
pleurisy  and  empyema  from,  i. 
436 

pneumonia  from,  i.  435 
pneumothorax  from,  i.  435 
prognosis  of,  i.  436 
symptoms  of,  i.  434 
treatment  of,  i.  437 
Lupoid  (lupit^;  elSos,  form)  ulcer,  i. 
621 

of  cheeks,  ii.  290 
treatment  of  i.  623 
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Lupus  {Led.  a  wolf),  i.  620 

diagnosis  of,  i.  622 

excdens,  i.  621,  623 

uon-cxodcns,  i.  621,  622 

of  nose,  ii.  286 

structure  of,  i.  622 

treatment  of,  i.  622 
Lymph,  i.  89 

absorption  of,  i.  90 

aplastic,  i.  89 

causes  modifying  characters  of,  i.  90 

changes  in,  i.  90 
.  characters  of,  i.  89 

corpuscular,  i.  89 

croupous,  i.  89 

degeneration  of,  i.  91 

deposit  of  around  abscess,  i.  93 

development  of,  i.  90 

fibrinous,  i.  89 

varieties,  of,  i.  89 

vascularisation  of,  i.  91 
Lymphatic  abscess,  i.  461 
Lymphatic  glands  of  axilla,  cancer  of, 
ii.  417 

calcification  of,  i.  639 

cancer  of,  i.  639 

of  groin,  enlarged,  diagnosis  from 
hernia,  ii.  480 

indolent  enlargement  of,  i.  594 

inflammation  of,  i.  637 

of  neck,  enlargement  of,  ii.  297 

strumous  disease  of,  i.  638 
Lymphatics,  inflammation  of,  i.  636 

diagnosis  from  erysipelas,  i.  500 

varix  of,  i.  639 
Lymphatitis,  i.  636 

Mc  Inttre's  splint,  i.  300 
Mad  animals,  bites  of,  i.  147 
Malar  bone,  fractui-es  of,  i.  264 

tumours  growing  from,  ii.  330, 
332 

Malgaigne's  statistics  of  amputation,  1. 
34 

Malignant  disease  in  stumps,  1.  31 
stricture  of  rectum,  ii.  506 
tumours,  i.  524,  527.    See  Cancer, 
Encephaloid,   Scirrhus,  and 
Tumours 

Malleoli,  excision  of,  ii.  212 

Malnutrition  a  cause  of  snrofula,  i.  571 

Mammary  abscess,  ii.  405 
gland.    See  Breast 
tumour,  clu'onic,  ii.  408 
painfiU,  ii.  410 

Manipulation  in  aneurism,  ii.  46 
in  subclavian  aneurism,  ii.  80 

Marian  operation,  ii.  568 

Maxilla.    See  Jaw 

Meatus  of  ear,  concretions  in,  ii.  282 
Mechanical  apparatus  for  spinal  curva- 
ture, ii.  259 
causes  of  inflammation,  i.  75 
Median  fissure  of  lip,  ii.  348 

litliotomy,  ii.  568.    See  Lithotomy 
Medio-bilateral  lithotomy,  ii.  576 
Medullary  membrane  of  bone,  inflamma- 
tion of,  ii.  119 


Medullary  [continued). 

pulypi.  i-  535 
sarcoma,  i.  550 

tumours  of  humerus,  diagnosis  from 
axillary  aneurism,  ii.  88 
of  parotid,  ii.  294 
Melanosis  (neKas,  black),  i.  551 
Meningeal  extravasation,  i.  385 
Meningitis  (mt'itI,  a  membrane ;  His, 
denoting  inflammation),  spinal,  i. 
399 

Mental  power  affected  by  spinal  concus- 
sion, i.  395 
Mercury  in  acute  inflammation,  i.  78 
in  chronic  inflammation,  i.  84 
in  syphilis,  i.  595,  601,  616 

mode  of  administering,  i.  597, 
603 

Metacarpal  bones,  amputation  of,  i.  41 
dislocation  of,  i.  335 
excision  of,  ii.  199 
fractures  of,  i.  283 
Metacarpo-phalangeal  joints,  amputation 
at,  i.  38 
dislocation  of,  i.  336 
Metastatic  abscesses,  i.  462,  513 
Metastasis    {fj^fra,    signifying   change ; 

'i(rrr)ni,  I  place),  i.  72 
Metatarso-phalangeal  joints,  amputation 

at,  i.  44 
Metatarsus,  amputation  at,  i.  45 
dislocation  of,  i.  353 
excision  of,  ii.  212 
fracture  of,  i.  306 
Micturition,  increased  frequency  of,  in 

calculus,  ii.  541 
Military  Surgery,  results  of  amputations 
in,  i.  32,  36 
tetanus  in,  i.  63 1 
Milk  abscess,  ii.  405 
absence  of,  ii.  403 
diagnosis  from  pus,  i.  94 
excess  of,  ii.  403 
secretion  of,  by  the  male,  ii.  430 
Miner's  elbow,  ii.  246 
Miscarriage  complicating  hernia,  ii.  447 
Moisture  and  warmth  in  inflammation, 

i.  80,  85 
Molecular  death,  i.  97,  98 
MoLLiTiES  ossiuM  {Lat.,   softness  of 
bones),  ii.  138 
cause  of,  ii.  139 
diagnosis  of,  ii.  140 
seat  of,  ii.  139 

structural  changes  in,  ii.  138 

symptoms  of,  ii.  140 

treatment  of,  ii.  140 

urine  in,  ii.  140 
MoUuscum  of  eyelids,  ii.  302 
Mortality  after  amputation,  i.  31 

after  operation,  causes  of,  i.  6 
Mortification    (mors,   death  ;   facio,  I 
make),  i.   102,  473.     See  Gan- 
grene 

Mosquitoes,  bites  of,  i.  145 
Mother's  marks,  i.  64S 
Motor  power,  affected  in  spinal  concus- 
sion, i.  396,  397 
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MoCTH,  diseases  of,  ii.  35S 

gangrenous  disease  of,  i.  488 
haimon-hage  from,  in  fractiu-ed  skull, 

i-  371 

plastic  surgery  of,  ii.  337 
scalds  of,  i.  427 
syphilitic  disease  of,  i.  607 

in  children,  i.  615 
woiinds  of,  i.  417 
Muco-pus,  i.  92 

Mucous  MEMBRANES,  erysipelas  of,  i.  507 
inflammation  of,  secretions 

modified  in,  i.  88 
scrofula  in,  i.  572 
syphilis  of,  i.  607 

in  children,  i.  651 
ulcers  on,  i.  473 
polypi,  i.  535 
tubercle,  i.  606 
Mucus,  diagnosis  from  pus,  i.  94 
Mulberry  calculus,  ii.  534 
Multilocular  cysts,  i.  533 
Mummification,  i.  473 
Mumps.    See  Parotitis 
Muscles  of  back  affected  in  spinal  con- 
cussion, i.  396 
bones  held  in  position  by,  i.  307 
contractions  of,  ii.  260 
diseases  of,  ii.  253 
inflammation  of,  ii.  253 
injuries  of,  i.  221 
repair  of,  i.  222 
rupture  of,  i.  222 
spasm  of,  after  fracture,  i.  245 
sprains  of,  i.  221 

syphilitic  disease  of,  i.  613  ;  ii.  253 

tumoTirs  of,  ii.  253 
Muscixlar  action  a  cause  of  aneurism,  ii.  1 1 

of  dislocation  i.  308 

of  fracture,  i.  229 

of  displacem.ent  in  fracture,  i.  233 
Myelitis,  traumatic  (fiveKos,  marrow ;  His, 
denoting  inflammation),  spinal,  i. 

399 

Myeloid  tumoui-s  {/xveKos,  marrow  ;  eiSos, 

form),  i.  540,  541 
of  bone,  ii.  146 

upper  jaw,  ii.  330 
Myxoma  (fj-v^a,  mucus),  i.  537,  538 

NEVOID  gi-owths  in  bone  (nccviis  ;  eiSos, 
foi-m),  ii.  351 

in  tongue,  ii.  359 
lipoma,  i.  657 
N^vus  {Lat.  a  mole),  i.  648 
capillary,  i.  649 
caustics  in,  i.  650 
excision  of,  i.  650 
ligature  of,  i.  65 1 
operations  for,  i.  650 
structure  of,  i.  649 
treatment  of,  i.  649 
venou.s,  i.  649 
NiETtrs  of  cheek,  i.  654 

extremities,  i.  657 
eyelids,  i.  654 
face,  i.  654 
fontanelle,  i.  653 


NjeTUS  {continued). 

of  labia,  i.  656  ;  ii.  703 
lips,  i.  65s 
neck,  i.  657 
nose,  i.  654 
peuis,  i.  656 
pudendum,  i.  656 
scalp,  i.  653 
tongue,  i.  656;  ii.  359 
trunk,  i.  657 
vulva,  i.  656 
Fails,  diseases  of,  i.  618 
hypertroi^hy  of,  i.  620 
inflammation  of  matrix  of,  i.  619 
ingrowing,  i.  619 
removal  of,  i.  619 
syphilitic  disease  of,  i.  605 
Napiform   {napus,    a  turnip  ;  forma, 

shape),  cancer,  i.  549 
Nasal  bones,  fistulous  openings  iu,  ii.  346 
fracture  of,  i.  263 
necrosis  of,  ii.  285 
duct,  probing  the,  ii.  309 
fossae,  foreign  bodies  in,  ii.  289 
Naso-i)haryngeal  tumours,  ii.  288 
Neck,  abscess  of,  diagnosis  from  carotid 
aneurism,  ii.  63 
aneurism  in,  diagnosis  of,  ii.  63 
deformities  of,  ii.-  263 
diseases  of,  ii.  279 
enlargement  of  lymphatic  glands 

in,  ii.  297 
hydatids  of,  297 
hydrocele  of,  ii.  296 
n;svus  of,  i.  657 
tumours  of,  ii.  296 

diagnosis  from  carotid  aneurism, 
ii.  63 

dysphagia  from,  ii.  372 
Necbosis  {veKpos,  dead),  ii.  125 
acute,  ii.  128 
amputation  in,  ii.  134 
causes  of,  ii.  126 
character  of,  ii.  127 
central,  ii.  127,  128 

treatment  of,  ii.  133 
cloacEE  in,  ii.  128 
exfoliation  in,  ii.  129 
instruments  for  removing  bone  in, 
ii-  133 

joint-disease  caused  by,  ii.  158 
peripheral,  ii.  127,  128 

treatment  of,  ii.  132 
repair  in,  ii.  130 
senile,  ii.  126 

separation  of  bone  in,  ii.  1 29 

sequestrum  in,  ii.  127 

in  stumps,  i.  29 

symptoms  of,  ii.  127 

syphilitic,  i.  611 

treatment  of,  ii.  131 
Necrosis  of  cranial  bones,  ii.  136 
jaws,  ii.  326 
larynx,  ii.  388 
nasal  bones,  ii.  285 
patella,  i.  299  ;  ii.  137 
pelvis,  ii.  135 
ribs,  ii.  137 
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Neckosis  (continued). 

of  scapula,  ii.  135 
sternum,  ii.  135 
Needle-operation  for  cataract,  ii. 
Needles,  arrest  of  hajmorrhage  by  pres- 
sure of.    See  Acupressure 
punctured  wounds  from,  i.  14S 
Nephritis  (vecppos,  a  kidney  ;  iUs,  denot- 
ing inflammation),  chronic,  diag- 
nosis from  spinal  caries,  ii.  218 
Nekves,  cerebral,  laceration  of,  i.  382 
contusion  of,  i.  220 
division  of,  i.  220 
efiects  of  aneurism  on,  ii.  18 

of  aortic  aneurism,  ii.  5 1 
inflammation  of,  i.  625 
injuries  of,  i.  220 
puncture  of,  i.  220 
repair  of,  i.  221 
section  of,  in  neuralgia,  i.  628 
tumours  on,  i.  629 
Nervous  irritation,  contraction  of  knee- 
joint  from,  ii.  269 
contraction  of  muscles  from, 
ii.  261 

power  affected  in  spinal  concussion, 

i-  397  ^  .  ^ 

system,  diseases  of,  1.  025 
traumatic  delu'ium,  i.  1 10 
Neuralgia  (vevpov,   a  nerve ;  0X70$, 
pain),  i.  626 
causes  of,  i.  626 
diagnosis  of,  i.  627 

from  aneurism,  ii.  23 
from  spinal  caries,  ii.  218 
section  of  nerves  in,  i.  628 
situations  of,  i.  625 
subcutaneous  injection  in,  i.  628 
symptoms  of,  i.  626 
treatment  of,  i.  627 
Neukalgia  of  breast,  ii.  402 

hip,  diagnosis  from  sacro-iliac  dis- 
ease, ii.  225 
joints,  ii.  176 
testis,  ii.  675 
Neuritis  {vevpou,  a  nerve  ;  itis,  denoting 

inflammation),  i.  625 
Neuroma  (i^evpov,  a  nerve),  i.  629 
structure  of,  i.  629 
traumatic,  i.  630 
treatment  of,  i.  630 
Nipple,  cracked,  ii.  405 

inflammation  of,  ii.  404 
retraction  of,  in  cancer,  ii.  417 
supernumerary,  ii.  402 
Nitrous  oxide  as  an  anesthetic,  i.  1 7 
Nodes  (nodus,  a  knot),  i.  609 
Nose,  abscess  of,  ii.  285 
ala  of,  restored,  ii.  341 
bleeding  from,  ii.  283 

in  fracture  of  base  of  skull, 

i-  371 
calculi  in,  ii.  289 
cancer  of,  ii.  288 
columna  of,  restored,  ii.  341,  344 
depressed,  operation  for,  ii.  347 
diseases  of,  ii.  283 
epithelioma  of,  ii.  286 


Nose  {continued). 

fetid  discharge  from,  ii.  283 

fistulous  openings  into,  ii.  346 

foreign  bodies  in,  i.  414  ;  ii.  289 

fractures  of,  i.  263 

gonorrliceal  inflammation  of,  ii.  633 

lipoma  of,  ii.  286 

lupus  of,  ii.  286 

malignant  tumours  of,  ii.  288 

nsevus  of,  i.  654 

necrosis  of  bones  of,  ii.  285 

plastic  surgery  of,  ii.  341 

polypi  of,  ii.  286.    See  Polypus 

restoration  of,  ii.  342 

syphilitic  disease  of,  i.  609 
in  infants,  i.  615 

thickening  of  membrane  of,  ii.  284 

ulcers  and  fissures  of,  ii.  285 
Nucleus  of  calculi,  ii.  536 
Nunneley's  classification  of  erysipelas,  i. 
496 

operation  for  removal  of  tongue,  11. 
364 

Nutrition  modified  by  inflammation,  i. 
69 

states  of,  favouring  ulceration,  i.  98 

Oblique  fracture,  i.  232.    See  Fracture 

inguinal  hernia,  ii.  468.   See  Hernia 
ObrS's  trachea-tube,  ii.  399 
Obstruction  of  air-passages,  i.  422 

intestinal,  ii.  488.    See  Intestinal 
Obstruction 
Obturator  artery.    See  Artery 

foramen,  dislocation  into,  i.  342 
hernia,  ii.  486 
Occipital  bone,  disease  of,  ii.  221 
Occlusion  of  arteries,   ii.   2,   g.  See 
Arteries 

(Edema   (oiSfo,  I  swell)  from  conges- 
tion, i.  61 
inflammatory,  of  scrotum,  i.  505 
from  intrathoracic  aneurism,  ii.  52 
of  larynx,  ii.  379 

dysphagia  from,  ii.  372 
solid,  i.  87 

from  tight  bandaging,  1.  246 
CEdematous  erysipelas,  i.  499 
laryngitis,  ii.  379 
diagnosis  of,  ii.  380 
treatment  of,  ii.  380 
OEsophagotomy  (ol(ro(payos,  the  gidlet ; 

T6/tw,  1  cut),  i.  433 
CEsophagus,  foreign  bodies  in,  i.  432 
dysphagia  from,  ii.  373 
injuries  of,  i.  432 
stricture  of,  ii.  371 

carcinomatous,  ii.  374 
diagnosis  of,  ii.  371 
fibrous,  ii.  374 
forms  of,  ii.  373 
hysterical,  or  spasmodic,  u.  373 
treatment  of,  ii.  375 
wounds  of,  ii.  420,  432  , 
Olecranon,  fracture  of,  ii.  27^  J 
Ollier's  experiments  on  boue-producing 
power  of  periosteum,  ii-  JSO 
operation  for  rhinoplasty,  ii.  340 
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Omentum  in  hernia,  ii.  433 
cysts  in,  ii.  460 
nianageraeut  of,  ii.  459 
sacs  or  apertures  in,  ii.  460 
signs  of,  ii.  434 
protiiuled,  in  wounds  of  abdomen,  1. 
447 

management  of,  450 
Onychia  (owf,  a  nail),  i.  619 
malignant,  i.  619 
simple,  i.  619 
syphilitic,  i.  605 
Onyx  (ofuf,  a  nail),  tapping  cornea  for, 

ii.'3i6 
Open  piles,  ii.  517 

OrER.:VTIONS,  i.  I 

anfestlietics  in,  i.  10 
causes  of  death  after,  i.  6 
conditions  demanding,  i.  r 

influencing'success  of,  i.  2 
contraindications  to  performance  of, 
i-  3 

diet  after,  i.  20 

diphtheritic  inflammation  after,  i.  8 
dressing  of  wound  after,  i.  19 
erysipelatous  inflammation  after,  i. 

8,  496 
exhaustion  after,  i.  6 
gangrene  after,  i.  7 

hospital,  after,  i.  485 
hfemorrhage  after,  i.  6 
immediate  preparations  for,  i.  9 
incisions  for,  i.  18 
influence  of  general  health  on,  i.  2 
of  hygienic  conditions  on, 
i.  4 

internal  inflammations  after,  i.  7 
performance  of,  i.  18 
preparations  for,  i.  9 
pyaemia  after,  i.  7,  510 
in  scrofulous  and  tuberculous  sub- 
jects, i.  578 
shock  after,  i.  6. 
tetanus  after,  i.  7 
treatment  after,  i.  20 
Ophthalmia  (dcpOaK/xos,  an  eye),  gonor- 

rhceal,  ii.  632 
Ophthalmic  surgery,  ii.  3CXJ 
Ophthalmoscope    (dtpOaA/xos,     an    eye  ; 

(XKoneiii,  I  view),  ii.  324  I 
Opisthotonos  (d-KKrdev,  backwards  ;  Teivu>, 

I  stretch),  i.  633 
Opium  in  gangrene,  i.  480,  481 
in  inflammation,  i.  78 
poisoning  by,  diagno.sis  of  traumatic 
coma  from,  i.  386 
Orbit,  aneurism  in,  ii.  77 
erysipelas  of,  i.  504 
haemorrhage  into,  in  fractured  skull, 

i-  371 
injuries  of,  i.  415 
Orchitis  (opx^s,  a  testicle  ;  His,  denoting 
inflammation),  ii.  676.  See  Testis, 
inflammation  of 
Organic  stricture  of  larynx,  ii.  374 

of  urethra,  ii.  638 
Orthopaedic  {opBos,  straight ;  iroiSeio,  edu- 
cation) surgery,  ii.  261 


Os  oALCi.s,  dislocation  of,  i.  353 
excision  of,  ii.  206 
fractures  of,  i.  305 
Os  magnum,  dislocation  of,  i.  335 
Osseous  anchylosis,  ii.  172 

tumour  of  lower  jaw,  ii.  335 
upper  jaw,  ii.  33° .  . 
Osteitis  (oaTeoy,  a  bone  ;  itis,  denoting 
inflammation),  ii.  118 
symptoms  and  treatment  of, 
ii.  119 
scrofulous,  ii.  140 
syphilitic,  i.  610 
Osteo-Aneueism  {6<TTeov,  a  bone  ;  aneu- 
rism),  ii.  151 
characters  of,  ii.  151 
diagnosis  of,  ii.  153 
of  humerus,  diagnosis  from  aneu- 
rism, ii.  88 
ligature  in,  ii.  154 
situation  of,  ii.  152 
symptoms  of,  ii.  152 
treatment  of,  ii.  153 
OsTEO-CANCER  {ocmov,  a  bone  ;  cancer), 
ii.  147 
diagnosis  of,  ii.  149 
forms  of,  ii.  147 
situation  of,  ii.  148 
structure  of,  ii.  147 
symptoms  of,  ii.  148 
treatment  of,  ii.  150 
Osteo-cartilaginous  (offT^ov,  a  bone  ;  car- 
tilage) tumour,  ii.  145 
Osteo-cephaloma  (oa-reov,  a  bone  ;  Kf(pa\ri, 

a  head),  ii.  147 
Osteoid  (oa-reov,  a  bone ;  eldos,  shape), 

malignant,  ii.  147 
Osteoma  {ocrreov,  a  bone),  ii.  145 
Osteomalacia  {oa-Teov,  a  bone  ;  /ua\o/(oy, 
soft),  ii.  138.  See  Mollities  ossium 
Osteo-myelitis  (da-Teov,  a  bone  ;  /xufKos, 
marrow  ;  itis,  denoting  inflamma- 
tion), ii.  119 
amputation  in,  ii.  I2i 
treatment  of,  ii.  120 
Osteo-rhinoplasty  {oareov,  a  bone  ;  piy, 
the  nose  ;  irAaco-w,  I  form),  ii.  346 
Osteo-sarcoma  {dffreov,   a   bone  ;  copl, 

flesh),  ii.  145 
Osteotrite    (oo-Teof,   a    bono ;    tero,  I 

grind),  ii.  125 
Otitis  (cliToy,  genitive  of  oi/s,  the  ear ;  itis, 

denoting  inflammation),  ii.  281 
Otorrhoea  {wtos,  genitive  of  ovs,  the  ear  ; 

peu,  I  flow),  ii.  281 
Ovarian  Tumours,  ii.  708 
diagnosis  of,  ii.  708 
excision  of,  ii.  710 
injection  of  iodine  in,  ii.  710 
medical  treatment  of,  ii.  709 
tapping  in,  ii.  709 
Ovaries,  absence  of,  ii.  703 
Ovariotomy  {ovarium,  an  ovary  ;  ts/uj/w, 
I  cut),  ii.  710 
objections  to,  considered,  ii.  710 
mode  of  performing,  ii.  712 
results  of,  ii.  71 1 
Ovaritis,  syphilitic,  i,  613 
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Overcrowding,  effects  of,  i.  5 

a  cause  of  hospital  gangrene,  ii.  486 
Overlaying,  alleged  effects  of,  i.  431 
Oxalate  of  lime,  calculi,  ii.  534,  536 

lithotrity  in,  ii.  59 1 
Oxalic  acid  diathesis,  ii.  533 
Oxygen,  use  of,  in  asphyxia,  i.  431 
Ozaeua  (oCc»,  I  smeU),  ii.  285 

Painptjl  mammary  tumour,  ii.  410 
Palate,  hard,  fissures  of,  ii.  357 
injuries  of,  i.  417 
perforation  of,  ii.  358 
plastic  surgery  of,  ii.  354 
soft,  fissures  of,  ii.  3S4_ 
Palmar  arches,  wounds  of,  i.  211 
Paracentesis   {wapa,  beyond  ;  Kevreai,  I 

pierce).    See  Tapping 
Paralysis  from  intracranial  aneurism, 
ii^  75 

from  wounds  of  spinal  cord,  i.  403 
Paraphimosis  (irapa,  beyond  ;  (pi/xos,  a 
muzzle),  ii.  669 
treatment  of,  ii.  669 
Paraplegia  from  spinal  concussion,  i.  397 
Pakotid  gland,  diseases  of,  ii.  293 
division  of  duct  of,  i.  414 
excision  of,  ii.  295 
inflammation  of,  ii.  293 
tumoui-s  of,  ii.  293 

diagnosis  of,  ii.  294 
treatment  of,  ii.  294 
Parotitis  {■KapaiTts,  the  parotid  gland ; 

itis,  denoting  inflammation),  ii.  293 
Partial  fracture,  i.  231 
Parturition,  laceration  of  perinajum  m, 

i-  457 

Patella,  disease  of,  ii.  248 

diseases  of  bursa  of,  ii.  247 
dislocations  of,  i.  345 
fracture  of,  i.  297 
necrosis  of,  i.  229  ;  ii.  137 

Pedicle  of  ovarian  tumour,  management 

of,  ii-  713  ,  .. 

Pelvis,  diffuse  cellulitis  of,  11.  500 

disease  of,  ii.  226 

excision  of  bones  in,  ii.  241 

dislocations  of,  i.  337 

fractures  of,  i.  283 

necrosis  of,  ii.  135 

rickets  of,  difficulty  from,  in  litho- 
tomy, ii.  558 
Penile  fistula,  ii.  661 
Penis,  amputation  of,  ii.  672 

cancer  of,  ii.  671 

chancres  on,  i.  582 

diseases  of,  ii.  667 

epithelioma  of,  ii.  671 

fibro-plastic  tumour  of,  ii.  672 

fistula  in,  ii.  661 

gonorrhoeal  induration  of,  ii.  63 1 

herpes  of,  ii.  670 

inflammation  of,  ii.  667 

malformations  of,  ii.  677 

najvus  of,  i.  656  ;  ii.  672 

ficirrhus  of,  ii.  671 

warts  on,  ii.  631 

wounds  of,  i.  454 


Perchloride  of  iron  in  aneurism ,  ii.  48 

in  bronchocele,  ii.  299 

in  najvus,  i.  645 

as  a  styptic,  i.  175 

in  varicose  veins,  i.  645 
Perforations  in  palate,  ii.  358 
Pericardium,  tapping  the,  ii.  401 

wounds  of,  i.  441 
Perinseal  abscess,  ii.  625 

fistula,  ii.  660,  661 

hernia,  ii.  486 

incision  in  imperforate  anus,  ii.  503 
section,  ii.  650 

result  of,  ii.  651 
Perinaaum,  laceration  of,  i.  457 

with  recto-vaginal  fistula,  ii.  510 
wounds  of  arteries  of,  in  lithotomy, 
ii.  561 

Periosteum,  bruising  of,  i.  223 

inflammation  of,  ii.  118 

regeneration  of  bone  by,  ii.  130 
Perio.stitis  {'periosteum  ;  itis,  denoting 
inflammation),  ii.  118  ■ 

syphilitic,  i.  609 
Peritonitis  {jMritunmm  ;  itis,  denoting 
inflammation),  erysipelatous,  i.  509 

with  hernia,  ii.  446,  447  _ 

after  hernia  operations,  ii.  455 

after  lithotomy,  ii.  568 

traumatic,  i-  452 
Permanent  arrest  of  haemorrhage,  i.  174 

closure  of  cut  arteries,  i.  171 
Peroneal  artery.    See  Ai-tery 
Petit's  operation  in  hernia,  ii.  464 
Phagedena  {<l>aya),  I  eat),  gangrenous, 
i.  582 
sloughing,  i.  485 
causes  of,  i.  486 
local  signs  of,  i.  485 
symptoms  of,  i.  486 
treatment  of,  i.  487 
Phagedaenic  chancre,  i.  581.  See  Chancre 
Phalanges  of  fingers,  dislocation  of,  i.  337 
Pharyngotome   {<\>ap\iyt,,   the  pharynx; 

Tffivu),  I  cut),  i.  581 
Phaeynx,  abscess  behind,  ii.  370 
cancer  of,  ii.  371 
diseases  of,  ii.  370 
epithelioma  of,  ii.  371 
foreign  bodies  in,  i.  432 
inflammation  of,  ii.  370 
injuries  of,  i.  417 
irritation  of,  ii.  383 
polypi  in,  ii.  371 

dysphagia  from,  ii.  371 
scalds  of,  i.  427 
syphilitic  disease  of,  i.  607 

tumours  of,  11-371 

behind,  dysphagia  from,  11.  371 
Phimosis  {(pifios,  a  muzzle),  ii.  667 

acquired,  ii.  668 

circumcision  for,  ii.  668 

congenital,  ii.  667 

slitting  prepuce  for,  ii.  668 

treatment  of,  ii.  668 
Phlebitis  {<pM^,  a  vein  ;  itis,  denoting 
inflammation),  i.  640 

adhesive,  i.  640 
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Phlebitis  (continued). 

symptoms  and  treatment  of,  i. 
641 

connection  of  pyeemia  with,  i.  517 

diagnosis  from  erysipelas,  i.  500 
from  lymphatitis,  i.  637 

diffuse,  i.  642 

idiopathic,  i.  640 

pathology  of,  i.  640 

secondary  htemorrhage  from,  after 
ligature,  i.  192 

suppurative,  i.  642 

traumatic,  i.  640 
Phlegmonous  {(p\eyw,  I  bum),  abscess, 
i.  460 

erysipelas,  i.  497 

inflammation,  i.  74 
Phosphatic  calculi,  ii.  535,  536 

favourable  for  lithotrity,  ii.  591 

diathesis,  ii.  534 
Phosphorus,  necrosis  of  jaws  from,  ii.  327 
Phrenic  nerve,  elfect  of  injury  of,  i.  407 ; 

.  93 

Phthisis  complicating  fistula  in  ano,  ii. 
51S 

larjTigeal,  ii.  381,  388 
Piles,  blind,  ii.  517 

causes  of,  exciting,  ii.  519 
predisposing,  ii.  517 

caustics  in,  ii.  528 

coagulation  in,  ii.  523 

complications  of,  ii.  523 

constitutional  management  of,  ii.  525 

diagnosis  of,  ii.  524 

excision  of,  ii.  526 

external,  ii.  517,  521 

fleshy,  ii.  521 

globular,  ii.  521 

haemorrhage  from,  ii.  522  • 
diagnosis  of,  ii.  524 

internal,  ii.  517,  521 

intero-extemal,  ii.  517 

ligature  of,  ii.  527 

longitudinal,  ii.  521 

open,  ii.  517 

operations  on,  ii.  526 

sphacelus  of,  ii.  524 

structure  of,  ii.  519 

subsidence  of,  ii.  523 

suppuration  of,  ii.  524 

symptoms  of,  ii.  521 

terminations  of,  ii.  523 

treatment  of,  ii.  524 
PHocystic  (pilus,  a  hair  ;  Kvcrrts,  a  cyst 

or  bladder)  tumours,  i.  533 
Pirogoff's  amputation  of  foot,  i.  49 
Pisiform  bone,  dislocation  of,  i.  335 
Plantar  arteries,  wounds  of,  i.  213 

fascia,  contraction  of,  ii.  279 
Plasma  (nKacra-ca,  I  fonn)  i.  187 
Plasters,  i.  120 

after  operations,  i.  19 
Plaster  of  Paris  bandage,  i.  244 
Plastic  {irXaffaw,  I  form)  lymph,  i.  89 

deposits  in  arteries,  ii.  4 
in  larj-nx,  ii.  388 

operations  on  contracted  cicatrices, 
i.  160 

TOL.  II. 


Plastic  surgery,  ii.  337 
of  eyelids,  ii.  339 
lips,  ii.  347 
nose,  ii.  341 
palate,  ii.  354 
Pleura,  accumulation  of  air  in,  i.  435 
extravasation  of  blood  into,  i.  435, 
439 

inflammation  of,  after  ligature  of 

subclavian,  ii.  92 
in  injury  of  chest,  i.  436 
pus  in,  i.  436 
tapping  the,  ii.  399 
Pliers,  cutting,  ii.  133 
Plugging  nostiils,  ii.  284 
Pneumatocele  (Trveu^o,  wind ;  /ctjAtj,  a 

tumour,  i.  440 
Pneumonia,  congestive,  i.  83 
in  cut-throat,  i.  420 
from  foreign  bodies,  i.  424 
after  ligature  of  carotid  artery,  ii.  69 

subclavian  artery,  ii.  92 
traumatic,  i.  435 
Pneumothorax    {iruevixa,   wind ;  Baipa^, 

the  chest,  i.  435 
Pointing  of  abscesses,  i.  460 
Poisoned  wounds,  i.  145 
Poisons,  specific,  causing  gangrene,  i.  475 
Pollock's  operation  for  staphyloraphy,  ii. 
357 

Polypus,  i.  535 

in  bladder,  ii.  608 
ear,  ii.  282 

frontal  sinuses,  ii.  290 
larynx,  ii.  389 
nasal,  ii.  286 

fleshy,  ii.  288 
gelatinous,  ii.  288 
malignant,  ii.  288 
mucous,  ii.  286 

diagnosis  of,  ii.  287 
removal  of  by  forceps,  ii.287 

by  ligature,  ii.  288 
symptoms  of,  ii.  287 
sarcomatous,  ii.  288 
varieties  of,  ii.  286 
pharyngeal,  ii.  371 

dysphagia  from,  ii.  371 
of  rectum,  ii.  508 

diagnosis  from  piles,  ii.  524 
sti'ucture  of,  i.  535 
in  urethra,  ii.  666 
uterine,  ii.  707 
in  vagina,  ii.  704 
Popliteal  aneurism.    See  Aneurism 
Portal  circulation,  retardation  of,  a  cause 

of  piles,  ii.  519 
Posthitis  {noa-eri,  the  foreskin  ;  itis,  de- 
noting inflammation),  ii.  670 
Potassa  fusa  in  chronic  abscess,  i.  467 
Pott's  fracture,  i.  303 
Poultices,  i.  80,  125 
Pregnancy  complicating  hernia,  ii.  447 
influence  on  union  of  fracture,  i.  259 
mollities  ossium  during,  ii.  139 
Prepuce,  herpes  of,  ii.  670 

diagnosis  from  chancre,  i.  583 
hypertrophy  of,  ii.  671 

3  c 
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PREPRtrcE  (continued). 

inflammation  of,  ii.  670 
slitting,  for  phimosis,  ii.  668 
Pressure  in  aneurism.    See.  Compression 
in  cancer,  i.  558 
in  chronic  inliammation,  1.  bo 
in  hajmoiThage,  i.  175  .. 
Pressure-effects  of  aneurism,  u.  is 
of  innominate  artery,  u.  53 
intracranial  aneurism,  ii.  73 
intrathoracic  aneurism,  11.  49 
Priapism  from  calculus,  ii.  S42 
Primary  adhesion,  i.  1 16 

and  secondary  amputations,  1.  35 
bubo,  i.  588 
syphilis,  i.  590 
Probang  for  larynx,  ii.  382 
Probing  the  nasal  duct,  ii.  309 
Projectiles,  direction  and  force  of,  i.  129 
Prolapsus  (Lat.  a  faUing  forth)  of  antts, 
ii.  529 

from  calculus,  ii.  542,  555 
causes  of,  ii.  5^9 
diagnosis  of,  ii.  5^9 

from  piles,  ii.  524 
ligature  of,  ii.  531 
treatment  of,  ii.  530 
of  tongue,  ii.  358 
of  uterus,  ii.  706 
Proliferous  (proles,  a  progeny;  fero,  1 

bear)  cysts,  i.  533 
Prostate  gland,  abscess  of,  u.  614 
atrophy  of,  ii.  624 
calculus  in,  ii.  597 
cancer  of,  ii.  624 
cysts  or  cavities  in,  ii.  624 
dilatation  of,  in  lithotomy,  ii.  552, 572 
disease  of,  producing  irritable  blad- 
der, ii.  606 
diseases  of,  ii.  614 
enlargement  of,  ii.  615 
from  calculus,  ii.  545 
characters  of,  ii.  616 
diagnosis  of,  ii.  619 
difiaculty  in  lithotomy  from,  11. 
556 

influence  on  lithotrity,  ii.  587 
mechanical  effects  of,  ii.  617 
retention  of  urine  from,  ii.  619 

treatment  of,  ii.  620 
symptoms  of,  ii.  618 
treatment  of,  ii.  620 
heemorrhage  from,  ii.  609 
incision  of,  in  lithotomy,  li.  550, 

552,  559        .      ..  ,^ 
danger  of  excessive,  11.  569 

inflammation  of,  ii.  614 

retention  of  urine,  from,  11.  015 
simple  tumours  of,  ii.  616 
tubercle  of,  ii.  624 


Prostatic  catheter,  ii.  621 


gland;  terminal, 
(ie<a,  I  flow), 


Prostatitis  (prostate 

itis),  ii.  614 
Prostatorrhcea  (prostate; 

ii.  624 
Provisional  callus,  i.  236 
Pruritus  ani  (Lat.  itching  of  the  anus),  u. 

529 


Psoas  abscess,  ii.  218 

diagnosis  of,  ii.  219 

from  femoral  hernia,  ii.  480 
Psoriasis  of  tongue,  ii.  359 
Pterygium  (rrTepuf,  awing),  ii.  313 
operation  for  removal  of,  ii.  314 
Ptosis  (tttwo-is,  a  ialling),  operation  for, 

ii.  303,  340  

Pubic  dislocation  of  thigh-bone,  1.  343 

symphysis,  dislocation  of,  i.  337 
Pudenda,  chancre  of,  i.  583,  593 
diseases  of,  ii.  702 
erysipelas  of,  i.  505 
najvus  of,  i.  656 
Pudendal  hernia,  ii.  487 
Pudic  artery,  aneurism  of,  ii.  106 
Puerperal  abscess,  i.  462 

arthritis,  ii.  159 
Pulpy  gangrene,  i.  485 
Pulsating  bronchocele,  11.  298  _ 

diagnosis  from  aneurism,  11.  04 
tumours,  diagnosis  from  aneurism, 
ii.  21,  153 
of  bone,  ii.   151-    -See  Osteo- 
aneurism 
Pulsation  of  aneurism,  ii.  19  .. 
of  intrathoracic  aneurism,  11.  52 
recuiTcnt,  after  operation  for  aneu- 
rism, ii.  32,  loi,  113 
Pulse  in  innominate  aneurism,  u.  S3 
Punctiform  melanosis,  i.  551    ,     ..  ^ 
Punctum  lachrymale,  slitting  the,  11.  307 
Puncture  of  bladder  above  pubes,  11.622,657 

through  rectum,  ii.  623,  656 
Punctured  fracture  of  skull,  i.  375 
wounds,  i.  44 

of  arteries,  i.  165 
of  nerves,  i.  220 
Punctures  in  inflammation,  i.  79 
Pupil,  ai-tificial,  formation  of,  u.  318 
Purgatives  in  inflammation,  i.  77j  85 

piles  caused  by  habitual  use  of,  11. 5 19 
Purulent  deposits,  ii.  513 

infection,  i.  509.    See  Pysemia 
secretion,  i.  93 
ulcer,  i.  470 

Pus,  i.  92 

characters  of,  1.  92 

in  pysemic  abscess,  1.  5^3 
chemical  composition  of,  i.  92 
cells  of,  i.  92 
curdy,  i.  92 
diagnosis  of,  i.  94 
formation  of,  i.  93 
ichorous,  i.  92 
microscopic  appearance  01, 
sanious,  i.  92 
within  skull,  i.  3^9 

treatment  of,  i.  364 
Pustules,  syphilitic,  i.  605  . 
Putrescent  animal  matter,  wounds  ino- 
culated with,  1-151 
PYiEMIA  (ttvov,  pus  ;  d^^a,  blood),  1.  509 
abscesses  in,  i.  5^3 
arthritis  from,  ii.  i59  ^.  . 

a  cause  of  death  after  operation,  1. 

7,  5.10 
causes  of,  i.  5^° 


i.  92 
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Pyjemia  (continued). 

changes  of  blood  in,  i.  516 

diagnosis  of,  i.  515 

in  injuries  of  head,  i.  361 
treatment  of,  i.  365 

pathology  of,  i.  516 

phenomena  of,  i.  5 10 

post-mortem  appearances  in,  i.  520 

prognosis  of,  i.  515 

purulent  deposits  in,  i.  513 

pus-cells  ill,  i.  93 

symptoms  of,  i.  5 10 

temperature  in,  i.  5 1 1 

treatment  of,  i.  522 
Pyogenic  (irvov,  pus ;  yei/fau,  I  produce) 

membrane,  i.  63 
Pyogenes  is  (irvoi/,  pus ;  yewaai,  I  pro- 
duce), i.  93 
Pyrexia  (irvp,  fii-e  ;  ef  is,  a  holding),  i.  70 

Quilled  suture,  i.  1 19 

Kabid  animals,   bites  of,  i.  147.  See 

Hydrophobia 
Eadial  artery.    See  Artery,  radial 
Eadical  cure  of  hernia,  ii.  437 
of  varicocele,  ii.  689 
Kadius,  dislocations  of,  i.  330 
excision  of,  ii.  193 
fracture  of,  i.  279 
Eailway  collisions,  concussion  of  spine  in, 
i.  390 

twists  or  wrenches  of  spine  in,  i.  407 
Banula,  i.  532  ;  ii.  366 
Eattlesnake,  bite  of,  i.  146 
Eeaction  from  shock,  i.  108 
Eebreaking  and  resetting  bones,  i.  258 
Eectangular  staff,  ii.  570 
Eectocele  {rectum,  the  straight  intestine  ; 

K7}K7i,  a  tumour;,  ii.  704 
Eecto-vaginal  (rectxom,  the  straight  in- 
testine ;  vagina)  fistula,  ii.  509 
'.  Eecto-vesical  (rectum,   the  straight  in- 
testine ;  vesica,  the  bladder)  fis- 
tula, ii.  508 
I  Eectum,  absence  of,  ii.  502 

arangement  of  veins  of,  ii.  5 1 7 
cancer  of,  ii.  506 
cauliflower  growth  in,  ii.  506 
fibro-plaatic  tumour  of,  ii.  508 
fistulous  openings  into,  ii.  508 
foreign  bodies  in,  i.  456 
malformations  of,  ii.  501 
occlusion  of  by  septum,  ii.  501 
opening  of  into  other  canals,  ii.  504 
polypi  of,  ii.  508 

diagnosis  from  piles,  ii.  524 
puncture  of  bladder  through  the,  ii. 

623,  656 
scirrhus  of,  ii.  506 
stricture  of,  fibrous,  ii.  504 
treatment  of,  ii.  505 
malignant,  ii.  506 

treatment  of,  ii.  507 
wound  of,  in  lateral  lithotomy,  ii.  563 
in  median  lithotomy,  ii.  571 
I Eecurring  fibroid  tumours,  i.  540 
of  breast,  ii,  414 


Eed  particles  of  blood,  changes  of,  in  in- 
flammation, i.  66 
Eedness  of  parts  in  inflammation,  i.  68 
Reducible  hernia,  ii.  436.    See  Hernia 

tumours  of  groin,  ii.  697 
Eeduction  of  dislocations,  i.  309 
of  fi-actures,  i.  239 

compound,  i.  254 
hernia,  ii.  447.    See  Hernia 
prolapsus  ani,  ii.  530 
Eeef-kiiot,  i.  181 

Eegnoli's  operation  on  the  tongue,  ii.  363 
Renal  calculus,  ii.  536 
Repair  after  excision,  ii.  181 

in  joints  after  destruction  of  carti- 
lage, ii.  164 
Resection.    See  Excision 
Eesolution  of  inflammation,  i.  72 
Respiration,  artificial,  i.  429 
Retention  of  xu-ine.    See  Urine 
Retraction  of  nipple  in  cancer,  ii.  417 
Retractors  in  amputation,  i.  24 
Retroverted  {retro,  backwards  ;  verto,  I 

turn)  uterus,  ii.  706 
Rheumatic  arthritis,  chi'ouic,  ii.  r66 

synovitis,  treatment  of,  ii.  147 
Rheumatism,  diagnosis  of  from  aneurism, 
ii-  23 

from  hip-disease,  ii.  236 
from  osteomalacia,  ii.  140 
from  caries  of  spine,  ii.  218 
from  pyEemia,  i.  415 
from  spinal  concussion,  i.  400 
gonorrhceal,  ii.  633 
Rhinoplastic  operations  {piv,  the  nose  ; 

irXacra-03,  I  form),  ii.  337 
Ribs,  fractures  of,  i.  266 

necrosis  of,  ii.  137 
Rickets,  ii.  137 

diagnosis  from  osteomalacia,  ii.  140 
of  pelvic  bones,  complicating  litho- 
tomy, ii.  558  " 
treatment  of,  ii.  138 
Risus  sardonicus,  i.  633 
Roseola,  syphilitic,  i.  604 
Rotatory  displacement  in  fracture,  i.  234 
Rupture  of  abdominal  viscera,  ii.  443 
of  aneurism,  ii.  25 
axillary,  ii.  93 
in  cranium,  ii.  75 
popliteal,  ii.  109 
arteries,  spontaneous,  ii.  9 

traumatic,  i.  165 
bladder,  i.  453 
heart,  i.  442 
kidneys,  i.  445 
liver,  i.  444,  446 
lung,  i.  433 

muscles  and  tendons,  i.  222 
stomach,  i.  446 
ureter,  i.  454 

Sac  of  hernia,  i.  432,    See  Hernia 
Sacculated  aneurism,  ii.  14 

bladder.  _    See    Bladder,  and 
Lithotomy 
Saceo-iliao  articulation,  dislocation 
of.  i-  337 

3  c  2 
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Saoro-iliac  articulation  (continued), 
disease  of,  ii.  222 
abscess  in,  ii.  224 
alteration  in  shape  of  limb,  ii.  224 
diagnosis  of,  ii.  225 
lameness  in,  ii  224 
pain  in,  ii.  223 
pathology  of,  ii.  223 
prognosis  of,  ii.  225 
swelling  in,  ii-  223 
symptoms  of,  ii.  223 
treatment  of,  ii,  227 
Sacrum,  fractures  of,  i.  285 
Sacs  in  omentum,  ii.  460 
Salivary  fistula,  i.  414  ;  ii.  290 

treatment  of,  ii.  290 
Salter's  swing  box,  i.  301 
Sanguineous  cysts,  i.  533 

of  breast,  ii.  414 
tumours  of  bone,  ii.  151 
Sanious  pus,  i.  22 

Sarcocele  (o-apl,  fiesli :  kjjA.i?,  a  tumour), 

ii-  591 

cystic,  ii.  693 
diagnosis  of,  ii.  698 
malignant,  ii.  695 
scrofulous,  ii.  591 
simple,  ii.  591 
syphilitic,  i.  612  ;  ii.  693 
tubercular  sypbilitic,  1.  612 
tuberculous,  ii.  591 
Sarcoma,  albuminous  (irapl,  flesh.),  i.  542 
cystic,  of  breast,  ii.  412 

diagnosis  from  cysticcancer,ii.420 

treatment  of,  ii.  414 
medullary,  i.  550 
Sarcomata,  i.  538 

Sarcomatous  polypus,  ii  286,  288  _ 
Sarsaparilla  in  chronic  inflammation,  1.  84 
Saw,  amputating,  1.  23 

application  of,  i.  24 

Butcher's,  ii.  182 

for  necrosis,  ii.  133 
Scabbing,  i  115 
Scalds,  i.  154 

of  mouth  and  throat,  i.  427 
SoALP,  contusion  of,  i.  366 

extravasation  under,  i.  366 

injuries  of,  i.  366 

nsevus  of,  i.  653 

wounds  of,  i.  367 
Scalpels,  i.  23 

for  lithotomy,  ii.  546 
Scaphoid  bone,  dislocation  of,  i.  353 

excision  of,  i  211 
Scapula,  dislocations  of,  i.  321 

excision  of,  ii.  186 

fractures  of,  i.  271 

necrosis  of,  ii.  135 
Scar.    See  Cicatrix 

Schneiderian  membrane,  thickening  of, 
ii  284 

diagnosis  from  polypus,  ii.  287 
Sciatic  artery,  aneurism  of,  ii.  107 

hernia,  ii.  487 
Sciatica,  diagnosis  from  sacro-iliac  disease, 

ii.  225 
SciiThous  wart,  i.  624 


SciRRHUS  {cKi^pos,  a  hard  swelling),  i. 

545.  548 
characters  of,  1.  548 
diagnosis  of,  i  551 

from  aneurism,  ii.  22 
secondary  deposits  from,  i.  549 
structure  of,  i.  549 
ulceration  in,  i.  549 
SciRRHUS  of  anus,  ii  507 

breast,  ii.  415.    See  Breast 
parotid  gland,  ii.  294 
penis,  ii.  671 
rectum,  ii.  506 
tonsils,  ii.  370 
Sclerotitis,  gonorrheal,  ii.  633 
Scoop,  lithotomy,  ii.  547 
Scrofula  (scrofa,  a  sow),_  i.  570 
in  bones  and  joints,  i.  573 
causes  of,  i.  574 
in  glandular  organs,  i.  573  _ 
inflammation  modified  by,  i  57' 
in  mucous  membrane,  i.  572 
operations  in,  i.  574 
in  skin,  i.  572 
I         treatment  of,  i.  574 
Scrofulous  diathesis,  i.  570 
osteitis,  ii.  144 
temperament,  i.  571 
testicle,  ii.  591 

tumours  of  breast,  ii.  414   See  also 

Strumous 
Scrotal  fistula,  ii.  661 

hernia,  ii.  468 
Scrotum,  cancer  of,  ii.  674 

diagnosis  of  tumours  of,  ii.  697 
disease  of,  ii.  673 
elephantiasis  of,  ii.  674 
erysipelas  of,  i.  505 
hypertrophy  of,  ii  674 
inflammatory  oedema  of,  i.505  ;  ii.  703 
Searcher,  lithotomy,  ii.  547 
Sebaceous  tumours,  i  529 
of  eyelids,  ii  302 
Secondary  abscesses,  i.  513 
amputation,  i.  35 
aneurism,  ii  33,  34,  "3 
deposits  of  cancer,  causes  of,  1.  554 
encej)haloid,  i  550  • 
scirrhus,  i.  549 

htemorrhage.    See  Haemorrhage 
syphilis,  ii.  598.    See  Syphilis 
Secretions,  changes  in,  i.  88 
Section,  subcutaneous,  of  tendons,  ii.  261 
in  reductions  of  disloca- 
tions, i  314 
of  varicose  veins,  i.  645 
Sediments,  urinary,  ii.  532 
Semilunar  bone,  dislocation  of,  i.  335 
Seminal  flux,  ii.  699 
Senile  gangrene,  i.  478.    See  Gangrene 
Sensation,  injuries  of  in  spinal  concus- 
sion, i.  397  . 
Separation,  line  of,  in  gangrene,  1. 104, 074 
Septuni   crurale,   relation   to  femoral 

hernia,  ii.  478 
Septum  of  nose,  abscess  of,  diagnosis 
from  polypus,  ii.  287 
fi-actures  of,  i.  264 
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Sequestrum  (Lat.  a  thing  deposited),  u. 
127 

removal  of,  by  natural  processes,  11. 
129 

by  operation,  ii.  132 
Sero-cystic  tumour  of  breast,  ii.  411 
Sero-pus,  i.  92 

Serous  collections,  diagnosis  from  spinal 

abscess,  ii.  220 
Serous  cysts,  i.  529 

membranes,  effusions  in  inflamma- 
tion of,  i.  88 
erysipelas  of,  i.  509 
Serpiginous  ulcer,  i.  611 
Serrebne,  i.  119 
Serum,  effusion  of,  i.  88 

turbid,  diagnosis  from  pus,  i.  94 
Seton,  i.  86,  467 

in  false  joint,  i.  262 

in  hydi-ocele,  ii.  684 
Seutin's  pliers,  i.  243 
Shock,  i.  107 

a  cause  of  mortality  after  operation, 

i.  34 

chloroform  in,  i.  15 

in  gunshot-wounds,  i.  132 

after  opeiations,  i.  6 

treatment  of,  i.  109 
Shot,  injuries  by,  i.  130 
Shouxder-joint,  amputation  at,  i.  42 

chronic  rheumatic  arthritis  of,  i.  169 

dislocations  of,  i.  321 

excision  of,  ii.  183 

fractures  near,  i.  272 

gun-shot  wounds  of,  i.  141 
Sight  affected  by  intracranial  aneurism, 

ii-  74  " 

by  spinal  concussion,  1.  395 
Silvester's  method  of  artificial  respira- 
tion, i.  430 
Simple  chancre,  i.  581 

fracture,  i  236.    See  Fracture 

Sisvs,  i.  461,  469 

frontal,  diseases  of,  u.  290 
in  hip-disease,  ii.  229 
Skik,  cancer  of,  i.  624 

cheloid  disease  of,  i.  162,  535,  620 
diseases  of  appendages  of,  i.  617 
fibro-vascular  tumours  of,  i.  620 
gonorrhoeal  erujjtions  of,  ii.  634 
implicated  in  cancer  of  breast,  ii.  416 
malignant  tumours  and  ulcers  of, 

i.  620 
scrofula  of,  i.  572 
syphilitic  diseases  of,  i.  604 

in  infants,  i.  615 
tumours  of,  i.  534 

connected  with  glands  of,i.  529, 535 
Skull,  contusion  of,  i.  368 
extravasation  in,  i.  384 
foreign  bodies  in,  i.  381,  383 
fractures  of,  i.  369 
of  base  of,  i.  370 

hemorrhage  from  earsin, 1,371 
fioin  nose  or  mouth,  i.  37 1 
into  orbit,  i.  371 
signs  of,  i.  370 
treatment  of,  L  374 


Skull  {continued). 

vomiting  of  blood  in,  i.  372 
watery  fluid  discharged  in,  i. 

372  . 
causes  of,  1.  309 
by  coutrecoup,  i,  369 
depressed,  i.  374 
diagnosis  of,  i.  374 
with  injury  of  spine,  i.  380 
symptoms  of,  i.  376 
treatment  of,  i.  377 
trephining  in,  i.  377 
varieties  of,  i.  374 
wound  of  dura  mater  in,  i.  377 
punctured,  i.  375 
simple,  i.  369 
fungus  of,  ii.  280 
necrosis  of,  ii.  130  _ 
suppuration  within,  ii.  360 
trephining  the.    See  Trephining 
Sliding  tubes  for  dilating  stricture,  ii.  647 
Slough,  i.  473 

in  contused  wounds,  i.  122 
formation  of,  i.  103 
separation  of,  i.  104  ,  122 
Sloughing  of  aneurisms,  ii.  25,  35 
of  bursa  patellae,  ii.  249 
of  cancer,  i.  549 
of  hernial  sac,  ii.  461 
after  lithotomy,  ii.  568 
chancre,  i.  582.    See  Chancre 
phagedsena,  i.  485.    See  Phagedsena 
of  stumps,  i.  26 
ulcer,  i.  472 
Sloughy  ulceration  of  gums,  ii.  325 
Slugs,  injuries  from,  i.  130 
Sjsake-bites,  i.  146 

symptoms  of,  i.  147 
treatment  of,  i.  147 
poison,  eff'ecls  of,  i.  146 
Snow's  chloroform  inhaler,  i.  12 
Softening,  i.  73 

of  bone,  ii.  138 

of  brain  from  intracranial  aneurism, 
ii.  76 

of  spinal  coi'd,  i.  392,  399 
Soft  cancer,  i.  550 

chancre,  i.  581,  585,  5^^ 
polypus,  ii.  286 
Sounding  for  stone,  ii.  542,  578 

errors  in,  ii.  544 
Sounds  for  lithotomy,  ii.  542 
lithotrity,  ii.  578 
urethral  stricture,  ii.  642 
Spasm  of  bladder  in  lithotomy,  ii.  558 

of  muscles  after  fracture,  i.  245 
Spasmodic  contraction  of  sphincter  ani, 
ii.  512 
croup,  ii.  389 
spermatorrhoea,  ii.  700 
stricture  of  oesophagus,  ii.  373 
urethra,  ii.  636 
Specific  inflammations,  i.  74 

poisons  causing  gangrene,  i.  475 
Speculum  ani,  ii.  511 

vagina;,  ii.  701 
Spermaspasmos  (a-vepfna,  seed  ;  (riracrfioT, 
contraction  or  spasm),  ii.  700 
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Spermatic  cord,  division  of  in  castra- 
tion, ii.  696 
haematocele  of,  ii.  687 

diagnosis  from  hernia,  ii.  472 
■   hydrocele  of,  ii.  685 

diagnosis  from  inguinal  hernia, 

ii.  471 
diifused,  ii.  686 

diagnosis  of,  ii.  697 
infiamniation  and  abscess  of,  ii.  679 
relations  of  to  hernia,  ii.  470 
Tai"ix  of,  ii.  688 
Spermatorrhoea  (airfpixa,   seed ;    pew,  I 
flow),  ii.  699 
spasmodic,  ii.  700 
trne,  ii.  699 
Spermatozoa  in  fluid  of  encysted  hydi'o- 

cele,  ii.  685 
Sphacelus  {(T(paxe\os,  gangrene),  i.  473 

of  piles,  ii.  524 
Sphincter  ani,  spasmodic  constriction  of, 
ii.  512 

Spina  bifida  (Lat.  cleft  spine),  ii.  214 
treatment  of,  ii.  214 
ventosa,  ii.  145,  149 
Spinal  Copjd,  concussion  of,  i.  389 
from  direct  violence,  i.  390 
causes  of  death  in,  i.  392 
paralysis  from,  i.  391 
primary  symptoms  of,  i.  390 
recovery  from,  i.  392 
secondary  symptoms  of,  i.  391 

treatment  of,  i.  404 
softening  of  cord  in,  i.  392 
temperature  in,  i.  391 
urine  in,  i.  391 

vertebral  column  injured  in,  i. 
392 

from  indirect  violence,  i.  393 
diagnosis  of,  i.  400 
meningitis  from,  i.  399 
myelitis  from,  i.  399 
pathological  conditions  in,  i. 

399  • 
period  of  appearance  01  symp- 
toms, i.  399 
progress    of    development  of 

symptoms,  i.  398 
secondary  effects  of,  i.  394 
treatment  of,  i.  404 
softening  in,  i.  400 
prognosis  of,  i.  401 
recovery  after,  i.  402 
treatment  of,  i.  403 
division  of,  i.  405 
partial,  i.  407 
effect  of  slight  blows  on,  i.  393 
hfcmorrhage  into,  i.  392 
inflammation  of,  i.  392 
laceration  of,  i.  392 
softening  of,  i.  392,  400 
wounds  of,  i.  405 

in  cervical  region,  i.  406,  407 
in  dorsal  region,  i.  406 
in  lumbar  region,  i.  406 
symptoms  of,  i.  405 
Spine,  angular  curvatui'e  of,  ii.  216 
caries  of,  ii.  215 


Spine  {continued), 

abscess  in,  ii.  217 

changes  in  vertebrae  by,  ii.  215 

diagnosis  of,  ii.  218 

from  sacro-iliac  disease,  ii. 
225 

prognosis  of,  ii.  220 

symptoms  of,  ii.  217 

ti-eatment  of,  ii.  220 
diseases  of,  ii.  214 
dislocations  of,  ii.  412 
fi'actures  of,  i.  408 

elevation  and  removal  of  bone 
in,  i.  411 

prognosis  of,  i.  410 

signs  and  symptoms  of,  i.  408 

treatment  of,  i.  410 
injuries  of,  i.  407 

complicating  concussion  of  cord, 
i.  392 

complicating  fracture  of  skull, 
i.  380 

lateral  curvature  of,  ii.  255 
causes  of,  ii.  256  _ 
diagnosis  from  hip-disease,  ii. 
237 

mechanical  contrivances  for,  ii. 

^59  ,  ..  , 

mechanism  of,  u.  256 

signs  of,  ii.  257 
treatment  of,  ii.  258 
tTi\T[sts,  sprains,  or  wrenches  of,  i.  407 
Splay  foot,  ii.  278 
Spleen,  laceration  of,  i.  445 

state  of  in  pyaemia,  i.  522 
Splinters  in  gun-shot  wounds,  i.  130 

removal  of,  i.  136 
Splints,  i.  241 

Dupuytren's,  i.  304 
Mclntyre's,  i.  300 
Sponge-probang,   introduction  of  into 

larynx,  ii.  382 
Spongy  exostosis,  ii.  144 

ulceration  of  gums,  ii.  325 
Spontaneous  dislocations,  i.  316 
fractiu-es,  i.  230 
gangrene,  i.  477  )  ii-  3 
haematocele,  ii.  686 
Sprains,  i.  221,  224 
of  spine,  i.  407 
Squamae,  sypliilitic,  i.  605 
Squint,  operations  for,  ii.  310 
Stafi"  for  lithotomy,  ii.  S46.  548 

rectangular,  ii.  57°        ,    .  . 
Staphyloma  {aTa<i>vKo^,  a  bunch  of  grapes) 
of  cornea,  abscission  for,  ii.  324  k 
Staphyloraphy   {(TTa<pv\os,  a  bunch  of 
grapes,  the  tonsils  ;  pawTw,  I  sew) 

ii-  355  ... 

Fergusson's  operation,  u.  355 

Pollock's  operation,  ii.  357 
Starched  bandage  in  fractures,  1.  241 

application  to  fractured  leg,  1.  302 
thigh,  i.  29s 
Steatoma  (o-TEop,  tallow),  ii.  4 
Sterility  in  the  male,  11.  701 
Sternum,  fractures  of,  1.  26« 

necrosis  of,  ii.  i35 
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Sthenic  {aetvos,  strength)  inflammation, 
i-  70 

Stimulants  in  low  inflammations,  1.  83 
Stings,  i.  14s 

Stomach,  irritability  of  after  chlorofonn, 
i.  16 
rupture  of,  i.  446 
Stomatitis  {(ttoho,  a  mouth  ;  itis,  denoting 
intlammation),  gangrenous,  i.  488 
syphilitic,  in  children,  i.  615 
Stone  in  bladder,  ii.  536.    See  Calculus 
Strabismus  ((XTpa^os,  siiuinting),  operation 

for,  ii.  310 
Strains,  i.  221 

Strangulated  hernia,  ii.  442.   See  Hernia 
Strangulation,  i.  113 

gangrene  from,  i.  476 
Strangury  {(rrpary^,  di-op  ;  ovpov,  urine),  ii. 
604 

Strapping  the  testis,  ii.  678 
Stratiform  melanosis,  i.  551 
Stkicttire  in  hernia,  ii.  443.  See  Hernia 
of  oesophagus,  ii.  371-     -See  QEso- 
phagus 

intestinal,  diagnosis  of,  ii.  492 
nasal  duct,  ii  309 
rectum,  ii.  504.    See  Eectum 
urethra,  ii.  635.    See  Urethra 
Struma.    See  Scrofula 
Strumous  arthritis,  ii.  169.    See  White 
Swelling, 
constitutions,  caries  in,  ii.  123 
disease  of  stumps,  i.  3  ^ . 
enlargement  of  glands,  i.  638 
inflammation,  i.  74,  57 1-  ^^so 
Scrofulous 
Sxuiirs,  aneurism  of,  i.  31 

conical  or  sugar-loaf,  i.  30 
dressing  of,  i.  26 
erysipelas  of,  i.  26 
fatty  degeneration  of,  i.  31 
fracture  of,  i.  249 
malignant  degeneration  of,  i.  3 1 
morbid  states  of,  i.  29 
necrosis  of,  i.  29 
painful  and  spasmodic,  i.  30 
secondary  haemorrhage  from,  i.  25, 
192 

treatment  of,  i.  194 
sloughing  of,  i.  26 
structure  of,  i.  29 
strumous  degeneration  of,  i.  31 
Stylet  for  dilating  ui-ethi-al  strictui-e,  u. 

648  . 
Styptic  ((TTvcpai,  I  contract)  colloid,  1.  120 
Styptics,  in  hemorrhage,  i.  174 
Subaponeurotic  cephalhsematoma,  1.  366 
Subastragaloid  amputation,  i.  50 
Subcranial  suppuration,  i.  360 
Subclavian  artery.    See  Aneunsm,  and 

Artery,  Subclavian 
vein.    See  Vein 
Subclavicular  dislocation,  i.  322 
Subcoracoid  dislocation,  i.  321 
Subcutaneous  injection  in  neuralgia,  i. 

628 

section  in  reduction  of  dislocations, 
i.  314 


Subcutaneous  section  (contimied). 

of  varicose  veins,  i.  645 
Subglenoid  dislocation,  i.  323 
Subluxation  {sub,  under  ;j' ZMa;o,  I  dis- 
locate) of  lower  jaw,  i.  318 
of  knee,  i.  348 
Submamniary  abscess,  ii.  40S 
Subpericrauial  cephalha;matoma,  1.  366 
Subspinous  dislocation,  i.  3^3  .. 
Suction- operation  for  cataract,  ii.  324/ 

trochar,  i.  463 
Sugar-loaf  stumps,  i.  30  _ 
Supernumerary  nipples,  ii.  402 
Sttppubation   (suppuro,    I  turn  into 
pus),  i.  92 
causes  of,  i.  95 
duration  of,  i.  94 
hectic  in,  i.  95 
symptoms  of,  i.  94 
treatment  of,  i.  96 
SuPPTTRATiON  of  aneuiismal  sac,  ii.  25,  35 
in  axillary  aneurism,  ii.  96 

after   ligature    of  sub- 
clavian, ii.  93 
in  carotid  aneurism,  ii.  65  . 
iliac  aneurism,  ii.  loi 
antrum,  ii.  329 
of  bone,  ii.  119 

acute,  ii.  119 
chronic,  ii.  12 1 
breast,  iL  405 
in  burns,  i.  157 
cerebral,  i.  360 
intracerebral,  i.  360 
intracranial,  i.  360 
intrameningeal,  i.  360 
in  joints,  ii.  160 
of  piles,  ii.  524 
in  sacro-iliac  disease,  ii.  228 
subcranial,  i.  360.   /See  also  Abscess 
Suppurative  inflammation,  i.  92 

phlebitis,  i.  642 
Supramammary  abscess,  ii.  405 
Suprapubic  lithotomy,  ii.  576 

in  females,  ii.  600 
Surgeon,  responsibilities  of  a,  i.  10 
Sm-gical  inflammatory  fever,  diagnosis 

from  pyeemia,  i.  415 
Sutures,  i.  18,  119  . 
in  amputation,  i.  25 
beaded,  i.  119, 
button,  ii.  665 
continuous,  i.  119 
figure-of-8,  i.  119 
in  hare-lip,  ii.  350,  352 
inten-upted,  i.  119 
materials  for,  i.  1 19 
quilled,  i.  119 
■  in  wounded  intestine,  i.  451 
Swelling  in  inflammation,  i.  68 
Symblepharon  (truv,  together  ;  p\«papou, 
an  eyeliil),  operation  for,  ii.  305, 
340 

Syme's  amputation  of  foot,  i.  47 

operation  for  removal  of  tongue,  ii. 
363 

for  stricture,  ii.  650 
i  Sympathetic  inflammation  of  eyes,  ii.  300 
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Symphysis   putis,   dislocations    of,  i. 
337 

Syncope  trom  clilorofoiTn,  i.  i6 
Synechia  (irvv,  together  ;  fX",  I  hold), 

artificial  pupil  in,  ii.  318,  321 
Synovial  inemhranc,  diseases  of,  ii.  245 

inflammation  of,  ii.  i5S 
Synovitis  (synovial  membrane  ;  itis,  de- 
noting inflammation),  ii.  i55 

acute,  ii.  IS5 

causes  of,  ii.  1 55 

chronic,  ii.  155 

pathology  of,  ii.  I5S 

terminations  of,  ii.  156 

treatment  of,  ii.  156 
SypHlides,  i.  604 

Syphilis  (etym.  uncertain  ;  probably  ffvs, 
a  hog  ;  and  cpiXeu,  I  love),  i.  590 
communicated  by  inoculation  on 
fingers,  i.  594 
by  vaccination,  i.  592 
constitutional  manifestations  of,  i. 
598 

incubation,  period  of,  1.  593 

indolent  bubo  in,  i.  594 

indurated  or  Hunterian  chancre  in, 

i.  593.    See  Chancre 
iafantUe,  i.  613 

communication  of,  i.  614 
symptoms  of,  i.  615 
teeth  afi"ected  by,  i.  616 
treatment  of,  i.  616 
origin  of,  i.  590 
primary,  i.  590 
progress  of,  i.  592 
secondary,  i.  590,  598 
characters  of,  i.  598 
circumstances  influencing  pro- 
gress of,  i.  600 
local  manifestations  of,  i.  604 
mercury  in,  i.  602 
phenomena  of,  i.  539 
treatment  of,  i.  601 
tertiary,  i.  590,  599 
transmissibility  of,  i.  59' 
treatment  oi",  i.  595 
mercurial,  i.  597 
non-mercurial,  i.  595 
Syphilitic  alopecia,  i.  605 
boils,  i.  605 
caries,  i.  611  ;  ii.  123 
condylomata,  i.  606 
disease  of  bones,  i.  610 

hair  and  nails,  i.  605 

larynx,  i.  608 

lips,  i.  607 

mouth,  i.  607 

mucous  membranes,  i.  607 

in  infants,  i.  615 
muscles  and  tendons,  i.  613 
nose,  i.  609 

in  infants,  i.  615 
pharynx,  i.  607 
skin,  i.  604 

in  infants,  i.  615 
testis,  i.  6ii 
throat,  i.  608 
tongue,  i.  607  ;  ii.  360 


SvyHiiJTio  (continued). 

exanthemata,  i.  606,  607 

excrescences,  i.  606 

iiitis,  i.  609 

lupus,  i.  622 

mucous  tubei  cle,  i.  606 

necrosis,  i.  611 

nodes,  i.  609 

onychia,  i.  605 

osteitis,  i.  610 

ovaritis,  i.  613 

periostitis,  i.  609 

pustules,  i.  605 

roseola,  i.  604 

sarcocele,  i.  612 

squamae,  i.  605,  615 

stomatitis,  i.  615 

synovitis,  treatment  of,  ii.  157 

teeth,  i.  616 

tubercles,  i.  605,  607 
of  tongue,  ii.  360 
diagnosis  from  cancer,  ii.  361 

ulcers,  i.  605,  607 

vegetations,  i.  606 

vesicles,  i.  605,  615 

warts,  i.  606 
Syphilo-dei-mata  (Syphilis;  Sepua,  the 

skin),  i.  604 
Syringe,  laryngeal,  ii.  387 

for  lithotomy,  ii.  547 
for  lithotrity,  ii.  578 


Tagliaootian  operation,  ii.  338,  342 
Talipes  (talus,  an  ankle  ;  jpes,  a  foot), 
ii.  275 

calcaneo-valgus,  ii.  279 

calcaneus,  ii.  277 

equinus,  ii.  276 

pathological  changes  in,  ii.  276 

valgus,  ii.  278 

varus,  ii.  277 
Tanjore  pill,  i.  147 
Tapping  the  abdomen,  ii.  499  ■ 

abscesses,  i.  467 

the  chest,  ii.  399 
cornea,  ii.  316 
head,  ii.  280 

hydrocele,  ii.  681  _ 

ovarian  tumours,  ii.  709 

the  pericardium,  ii.  401 
Tarantula,  i.  146 
Tarsal  tumour,  ii.  302 
Tarsus,  amputation  through,  i.  46 

dislocations  of,  i.  350,  353 

excisions  of  bones  of,  ii.  203,  206 
Taxis  (rao-acc,  I  put  in  order),  ii.  447 
Teale's  amputation,  i.  27 
Tear-passages,  operations  on,  ii.  307 
Teeth,  syphilitic  afi'ection  of,  i.  616 
Temperament,  scrofulous,  i.  571 
Temperature  of  body,  how  aflected  in 
inflammation,  i.  69 

in  pysemia,  i.  5 1 1 

in  spinal  concussion,  i.  391 

in  wounds  of  spinal  cord,  i.  405 
Temporal  artery,  traumatic  aneurism  of, 
i.  206 
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Tendo  Achillis,  division  of,  ii.  277 
treatinont  of  rupture  of,  i.  223 
Tendons,  diseases  of  sheaths  of,  ii.  25 1 
division  of,  i.  222  ;  ii.  261 
hamstring,  contraction  of,  ii.  273 
iuflamniatiou  of  sheatlis  of,  ii.  252 
injuries  of,  i.  221 
repair  of,  i.  222 
rupture  of,  i.  222 
sprains  of,  i.  221 
syphilitic  disease  of,  i.  613 
Tenesmus  from  calculus,  ii.  542 
Tenosynovitis  {reycov,  a  tendon  ;  synovial 
membrane  ;  Ms,  denoting  inflam- 
mation), ii.  252 
Tenotomy  (revwv,  a   tendon ;  refivoi,  I 

cut),  ii.  261 
Tertiary  syphilis,  i.  590,  600 
Testis,  abscess  of,  ii.  678 
cancer  of,  ii.  694 

castration  in,  ii.  69 
cystic  disease  of,  ii.  693 
diseases  of,  ii.  675 
effect  of  removing  tonsil  on,  ii.  370 
fungus  of,  ii.  692 
inflammation  of,  ii.  676 
acute,  ii.  676 
gonorrhceal,  ii.  632 
in  ingninal  canal,  ii.  678 
diagnosis  from  hernia,  ii.  472 
subacute,  ii.  677 
symptoms  of,  ii.  677 
treatment  of,  ii.  677 
malposition  of,  ii.  675 
nem-algia  of,  ii.  675 
relation  to  inguinal  hernia,  ii.  469 
scrofulous,  ii.  691 

treatment  of,  ii.  693 
varieties  of,  ii.  692 
syphilitic  disease  of,  i.  611 
strapping  the,  ii.  678 
tumours  of,  ii.  691.    See  Sarcocele 
castration  for,  ii.  695 
diagnosis  from  hernia,  ii.  473 
undescended,  diagnosis  from  inguinal 
hernia,  ii.  472 
from  congenital  hernia,  ii.  475 
Tetanus  (tuvoi,  I  stretch),  i.  630 

a  cause  of  death  in  operations,  i.  7 
causes  of,  i.  630 
forms  of,  i.  633 
idiopathic,  i.  630 

after  ligature  of  external  iliac  artery, 

ii.  10 1 
pathology  of,  i.  633 
period  of  occurrence  of,  i.  632 
symptoms  of,  i.  632 
traumatic,  i.  630 
treatment  of,  i.  635 
Thigh,  amputation  of,  i.  54 

arteries  of.    See  Artery,  femoral 

fun-shot  wounds  of,  i.  140 
-bone.    See  Femur 
Thompson's  stricture-expander,  ii.  647 
Throat,  injuries  of,  i.  418 

syphilitic  disease  of,  i.  608 
Thrombosis  (dpon^os,  a  clot  of  blood), 
i-  517 


Thumb,  amputation  of,  i.  40 
dislocations  of,  i.  335,  336 
excision  of,  ii.  198 
Thyroid  gland,  diseases  of,  ii.  297.  See 
Bronchocele 
diagnosis  from  carotid  aneurism, 
ii.  64 

Tibia,  dislocation  of,  i.  347 

in  contraction  of  knee,  ii.  270 
excision  of,  ii.  202 
fractures  of,  i.  299 
Tibial  artery.    See  Artery,  tibial 
Tinea  ciliaris,  ii.  303 
Toe-nail,  hypertrophy  of,  i.  620 

ingrowing  of,  i.  619 
Toes,  amputations  of,  i.  45 
contraction  of,  ii.  279 
dislocations  of,  i.  354 
excision  of,  ii.  212 
Tongue,  abscess  of,  ii.  359 

aneurism  by  anastomosis  in,  ii.  359 
cancer  of,  ii.  360 

treatment  of,  ii.  361 
diseases  of,  ii.  358 
encephaloid  of,  ii.  360 
encysted  tumour  of,  ii.  360 

under,  ii.  367 
epidermis  of,  diseased,  ii.  359 
epithelioma  of,  ii.  360 
fissures  or  cracks  of,  ii.  359 
glazed  and  warty,  ii.  359 
inflammation  of,  ii.  358 
nasvus  of,  i.  656  ;  ii.  359 
prolapsus  of,  ii.  358 
psoriasis  of,  ii.  359 
ranula  in,  ii.  366 
removal  of,  ii.  361 

by  ecraseur,  ii.  364 
■  entire,  ii.  363 
by  excision,  ii.  362 
by  ligature,  ii.  362 
methods  of,  compared,  ii. 
365 

Nunneley's  operation,  ii. 
364 

Regnoli's  operation,  ii.  363 
speech  after,  ii.  366 
Syme's  operation,  ii.  363 
sciiThus  in,  ii.  360 
sloughing  ulcer  of,  ii.  360 
syphUitic  disease  of,  i.  607 
tubercle  of,  ii.  360 

diagnosis  from  cancer,  ii.  361 
ulceration  of,  ii.  360 
tie,  ii.  358 
wounds  of,  i.  417 
Tonics  in  inflammation,  i.  83 
Tousil-guUlotine,  ii.  369 
Tonsillitis,  ii.  368 
Tonsils,  diseases  of,  ii.  367 
encephaloid  of,  ii.  370 
epithelioma  of,  ii.  370 
hypertrophy  of,  ii.  368 
inflammation  of,  ii.  368 
removal  of,  ii.  369 
scirrlius  of,  ii.  307 
Toplii  (Lat.  sand  or  gravel-stone),  in  ear 
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Torsion  of  arteries,  i.  175 
Torticollis  {tortus,  twisted,  from  torqueo, 

I  twist ;  coUum,  the  neck),  ii.  263 
Touch,  impairmeut  of  in  spinal  concus- 
sion, i.  395 
Tourniquet  in  amputation,  1.  21 
in  dislocation,  i.  310 
in  hemorrhage,  i.  74 
Teachea,  foreign  bodies  in,  1.  422 

operations  on,  ii.  39°-  Laryngo- 

tomy  and  Tracheotomy 
pressure  on  by  aortic  aneurism,  u.  50 
by  dislocated  clavicle,  1. 
319 

by  innominate  aneui'ism, 

ii.  54 

wounds  of,  i.  420 
Trachea-hooks,  ii.  395 
tubes,  ii.  395.  398 

Obrd's,  ii.  399 
Tracheotomy  (rpaxe'^,   the  trachea ; 
Te/ivc,  I  cut),  ii.  393 
in  children,  ii.  396 
compared  with  laryngotomy,  u.  397 
in  croup,  ii.  390 
difficulties  in,  ii.  394 

in  exposing  trachea,  11.  394 
in  introducing  tube,  ii.  395 
in  opening  trachea,  ii.  394 
in  diphtheria,  ii.  39i 
for  foreign  bodies,  i.  420 
liEemorrhage  in,  ii.  394 
indications  for,  ii.  398 
Traction-operation  for  cataract,  u.  324  c 
Transfusion  of  blood,  ii.  168 
Trausmissibility  of  syphilis,  1.  59^ 
Transverse  fractures,  i.  232 
Tbaumatic  (rpav/Ma,  a  wound)  aneurism, 
i.  199.     See  Aneurism  and  Ar- 
teries 
arachnitis,  i.  359 
arthritis,  i.  225 
cataract,  ii.  324  a 
causes  of  gangi-ene,  i.  475 
delirium,  i.  109 
emphysema,  i.  435 
empyema,  i.  436 
encephaUtis,  i.  358,  362 
treatment  of,  i.  362 
fever,  i.  108 

gangrene,  i.  122,  479-  Gangrene 

htematocele,  ii.  686 

necrosis,  ii.  126 

neuromata,  i.  630 

peritonitis,  i.  432 

phlebitis,  i.  640 

plem-isy,  i.  436 

pneumonia,  i.  434 

pneumothorax,  i.  434 

tetanus,  i.  630.    Sec  Tetanus 

Trephining  bone,  ii.  122 

the  skull,  i.  387     _  ^    1  •  .,0^ 
for  extravasated  blood,  1.  3»o 

in  fracture,  i.  377 
for  pus  in  skull,  i.  365 
results  of,  i.  388 
Trichiasis  (SpiJ,  hair),  treatment  of,  11 

303 


Trismus  (rpiCw,  I  grini  the  teeth),  i.  630 
Trochanter,  great,  caries  of,  ii.  244 
Trochanters,  amputation  through,  i.  56 
Trochar,  for  tapping  chest,  ii.  400 

suction,  i.  463 
Trunk,  na;vi  on,  i.  657 
Trusses,  application  of,  ii.  430 
TuBEiiCLE,  i.  570,  573 
causes  of,  i.  574 
crude  yellow,  i.  574 
diagnosis  of  from  pus,  i.  94 
nature  of,  i.  573 
progress  of,  i.  574 
structure  of,  i.  574 
treatment  of,  i.  574 
TuBEKCLE  of  bone,  ii.  142 
mucous,  i.  534 
painful  subcutaneous,  1.  629 
of  prostate,  ii.  624 
syphilitic,  i.  605 

of  mucous  membranes,  1.  007 
of  tongue,  ii.  360 
of  testis,  ii.  592 
Tubercular  syphilitic  sarcocele,  1.  012 
Tuberiform  melanosis,  i.  551 
Tubular  aneurism,  ii.  13 

calcification  of  arteries,  u.  7 

TUMOTJES,  i.  523  „  ^  rr. 

adipose,  L  536.    See  Fatty  Tumours 
areolar,  i.  539 
atheromatous,  ii.  529 
benign,  ii.  524 
of  bone-type,  i.  545 
cancerous.    See  Cancer 
cartilaginous,  i.  543-  Enchon- 

droma 
cellular,  i.  539 
classification  of,  1.  523,  527 
colloid.    See  Cancer  and  Colloid 
of  connective  tissue  type,  i.  536 
cystic,  i.  527.    See  Cystic  Tumours 
diagnosis  fi'om  abscess,  i.  463 

from  aneurism,  ii.  21 
enchondromatous,  i.  543-  En- 

chondroma 
encysted,  i.  529-    See  Cystic  Tu- 
mours 
of  epithelial  type,  i.  545 
erectile,  i.  648.    See  Nsevus 
excision  of,  i-  5^8 
fatty,  i.  536.    See  Fatty  Tumours 
fibro-ceUular,  i.  539       ^.  _ 
libro-cystic.  See  Fibro-cystic  Tumours 

fibroid,  i.  537    .  . 
malignant,  !.  530 
recui-rent,  i.  540 
fibro-plastic,  i.  54°.  54^ 

gelatinous,  i.  551 
fibro-vascular  of  skm,  1.  620 
of  glandular  structure,  i.  535 
granulation,  i.  542 
from  hyperplasia  of  complex  struc- 
tures, i.  534 
innocent,  i.  524 

of  in  tegumental  8tnictures,i.  534 
malignant,  i.  524.    Sec  Cancer  and 
Epithelioma 
general  signs  of,  i.  5^5  ■ 
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Tumours  (continued). 

not  synonymous  with  cancer,  i. 
526 

melanotic.    See  Melanosis 
myeloid,  i.  540,  542.    Bee  Myeloid 

Tumours 
non-malignant,  i.  524 
non-pulsating,  diagnosis  from  aneur- 
ism, ii.  22 
pilocystic,  i.  533 

pulsating,  diagnosis  from  aneuiism, 

ii.  21 
sarcomatous,  i.  538 
scirrhous.     See  Cancer  and  Scirrlius 
sebaceous.    See  Sebaceous  Tumours 
semimalignant,  i.  524,  526 
■warty,  of  cicatrices,  i.  162,  535)  ^^o 
TuMOUKS  of  alveoli,  ii.  325 
antrum,  ii.  330 
in  axilla,  ii.  43 1 

diagnosis  from  aneurism,  ii.  88 
of  bladder,  ii.  60S 

diagnosis  from  enlarged  pros- 
tate, ii.  619 
bone,  ii.  143 
breast,  ii.  408 
malignant,  ii.  415 
non-malignant,  ii.  408 
bursa  patellse,  ii.  250 
burs£E,  ii.  246 
cheeks,  ii.  290 
dura  mater,  ii.  279 
external  ear,  ii.  282 
eyelids,  ii.  302 
groin,  ii.  499 

diagnosis  from  aneurism,  ii.  100 
from  hernia,  ii.  480 
from  iliac  and  psoas  abscess, 
ii.  219,  220 
treatment  of,  ii.  500 
of  gums,  ii.  325 
haemon-hoidal.    See  Piles 
intrathoracic,  dysphagia  from,  ii.  372 
of  jaw,  lower,  ii.  335 
upper,  ii.  330 
labia,  ii.  703 
lacteal,  ii.  404 
of  larynx,  ii.  389 
lip.s,  ii.  291 
malar  bone,  ii.  330 
mouth,  ii.  366 
muscles,  ii.  253 
naso-pharyngeaJ,  ii.  288 
neck,  ii.  296 

diagnosis  from  aneurism,  ii.63 
dysphagia  from,  ii.  372 
nerves,  i.  629.    See  Neuroma 
nose,  ii.  286 

malignant,  ii.  288 
ovaries,  ii.  708 
parotid  gland,  ii.  293 
penis,  ii.  671 
pharynx,  ii.  371 

dysphagia  from,  ii.  371 
in  popliteal  space,  diagnosis  from 
aneurism,  ii.  109 
of  prostate,  .simple,  ii.  616 
rectum,  fibro-plastic,  ii.  508 


Tumours  (continued). 

of  scrotum,  ii.  697.    See  Scrotum, 
skin,  malignant,  i.  620 
spermatic    cord,  diagnosis  from 
hernia,  ii.  472 
tarsal,  ii.  302 
of  testis,  ii.  691 

diagnosis  from  hernja,  ii.  473 
thyroid  body,  ii.  297.    See  Bron- 

chocele 
tongue,  ii.  360,  366 
urethra,  ii.  666 
litems,  ii.  707 
vagina,  ii.  704 
Tunica  Vaginalis,  hsematocele  of,  ii.  686 
diagnosis  from  hernia,  ii.  473 
hernia  in,  ii.  474 

encysted,  ii.  477 
hydrocele  of,  ii.  679 

diagnosis  of,  from  cystic  sarco- 
cele,  ii.  694 
from  inguinal  hernia,  ii.  472 
Tunnelling  the  prostate,  ii.  623 
Twisted  suture,  i.  119 
Twists  of  spine,  i.  407 
Tympanitic  (rvniravov,  a  di'iim)  abscess, 
i.  462 

Typhoidfever,diagnosisfrompyaemia,i.5 1 5 

Ulcer,  i.  96,  470 

cicatrisation  of,  i.  100 
definition  of,  i.  96 
diagnosis  of,  i.  102 
granulation  of,  i.  99 
healthy,  i.  470 
haemorrhage,  473 
indolent,  i.  471 
inflamed,  i.  472 
irritable,  i.  471 

local  contagious,  i.  579.  <See  Chancre 
consecutive  symptoms  of,  i.  587 
lupoid,  i.  621 

on  mucous  membranes,  i.  473 
purulent,  i.  470 
repair  of,  i.  99 
sloughing,  i.  472 
syphilitic,  i.  605 

of  mucous  membranes,  i.  607 
treatment  of,  i.  102 
varicose,  i.  472 
varieties  of,  i.  470 
venereal,  i.  579.    See  Chancre 
weak,  i.  470 
Ulcer  of  anus,  ii.  510 

cheeks,  cancroid,  ii.  290 

duodenum,  after  burns,  i.  156 

gums,  ii.  325 

larynx,  ii.  388 

lips,  ii.  291 

mouth,  phagedseuic,  i.  488 
nose,  ii.  285 
skin,  cancerous,  i.  625 
tongue,  sloughing,  ii.  360 
syphilitic,  ii.  360 
Ulceration,  i.  96 
arrest  of,  i.  99 
causes  of,  i.  98 
extension  of,  i.  99- 
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Ulceration  (continued). 

modes  of  coramenceraent  of,  i.  98 
natui'e  of,  i.  97 

a  result  of  inflammation,  i.  73 
spreading  of,  i.  99 
stages  of,  i.  99 
treatment  of,  i.  102 
of  arteries,  ii.  9 

bone,  syphilitic,  i.  611  ;  u.  123 

cancer,  i.  549 
cartilage,  ii.  163 
Ulcerative  inflammation,  i.  96 
Ulna,  dislocations  of,  i.  330 
excision  of,  ii.  193 
fractures  of,  i.  278 
Ulnar  sxterj.    See  Ai-tery,  ulnar 
Umbilical  hernia,  ii.  483.    See  Hernia 
Unilateral  dislocation  oflovyer  jaw,  i.  317 
Unilocular  cyst  of  breast,  ii.  411 
Union  by  first  intention,  i.  115 
of  fractured  bone,  i.  236 

delayed,  i.  258 
by  granulation,  i.  117 
of  incised  wounds,  i.  iiS 

nerves,  i.  221 
by  scabbing,  i.  115 


second  intention,  i.  1 1 7 
of  tendons,  i.  222 
Ununited  fractiu-e,  i.  258 
causes  of,  i.  259 
treatment  of,  i.  260 
Uranoplasty  {uranisms,  an  old  term  for 
the  palate,  from  ovpavos,  the  sky 
or  heaven  ;  irAoo-cra),  I  form),  ii.  357 
Uretei:,  dilatation  of,  ii.  640 

rupture  of,  i.  454 
Urethra,  abscess  of,  ii.  625 
bulb  of,  wounded,  u.  563 
calculus  in,  ii.  596 

broken,  impacted  m,  u.  500 
chancre  of,  i.  583 
in  children,  ii.  555 
dilatation  of  in  calculus,  11.  545 
in  removing  calculus  in  female, 

ii-599       ..  ^ 
behind  stricture,  11.  640 
in  treatment  of  stricture,  u.  042 
efi'ect  of  enlarged  prostate  on,  ii-  617 
examination  of  in  stricture,  u.  641 
false  passages  in,  ii.  645 
female,  dilatation  of,  ii.  599 
fistula  of,  ii.  660 

repair  of,  ii.  661 
foreign  bodies  in,  i.  454  ;  ii-  "20 
hsemorrhage  from,  ii.  609 
after  cathetcrism,  11.  645 
in  gonorrhoja,  ii.  631 
inflammation  of,  ii.  624 

specific,  ii.  626.  -See  Gonorrhoea 
symptoms  of,  ii.  625 
treatment  of,  ii.  625 
in  treatment  of  stricture,  11.  645 
internal  incision  of,  ii.  648 
laceration  of,  i.  455 
niissiue  the,  in  lithotomy,  ii.  563 
muscular  stracture  of,  ii.  635 
opening  the.  See  Urethra,  stricture  of 
plastic  operation  on,  ii.  661 


Urethra  (continued). 

polypoid  tumours  of,  ii.  666 
rectum  opening  into,  ii.  504 
stricture  of,  ii.  635 
congestive,  ii.  637 
causes  of,  ii.  638 
symptoms  of,  ii.  638 
treatment  of,  ii.  638 
organic,  ii.  638 

age  at  which  it  occurs,  ii. 
638 

amount  of  constriction  in, 
ii.  640 
catheterism  in,  ii.  643 

accidents  attending,  ii.  645 
anesthetics  in,  ii.  653 
forcible,  ii.  655 
caustics  in,  ii.  646 
characters  of,  ii.  639 
complications  and  results  of, 

ii.  654 
detection  of,  ii.  641 
diagnosis  of  from  enlarged  pros- 
tate, ii.  619 
dilatation  of,  ii.  642 
division  of,  external,  ii.  650 

internal,  ii.  648 
extravasation  of  mine  in, 
forcible  expansion  or  rupture  of, 

ii.  647 
foi-ms  of,  ii.  636 
impedes  lithotrity,  ii.  593 
impermeabi  e,  operationfor,  ii.  539 
local  signs  of,  ii.  641 
mechanical  results  of,  ii.  640 
permeable,  ii.  650 
perinseal  section  for,  ii.  650,  655 
retention  of  urine  from,  ii.  654. 

See  Urine,  retention  of 
seat  of,  ii.  639 
spasmodic,  ii.  636 
causes  of,  ii.  636 
symptoms  of,  ii.  636 
treatment  of,  ii.  637 
symptoms  of,  ii.  640 
ti-eatment  of,  ii.  641 
by  caiistics,  ii.  646 
dilatation,  ii.  642 
division,  ii.  648 
forcible  expansion,  ii.  647 
tortuous,  ii.  655 
tumours  of,  ii.  666 
wound  of,  i.  455 
Urethral  lithotomy,  ii.  596 

lithotrite,  ii.  586 
Urethritis,  (urethra;  ids,  denotmg  m- 
flammation),  ii.  624.  See  Urethra, 
inflammation  of 
Urethroplasty  (urethra  ;  irXaacu,  I  form 

or  fashion),  ii.  661 
Urethrotome  (urethra  ;  Tt/xvu,  I  cut),  11. 

640  . 
Urethrotomy  (urethra;  rtuva,  I  cut),  ni 
impermeable  stricture,  ii.  652 
for  permeable  stricture,  ii.  650 
internal,  ii.  649 
perinnjal,  ii.  650,  655 
for  urinary  fistula,  ii.  660 
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Ure thro-vaginal  fistula,  ii.  662 
Uric  acid.    See  Lithic  Acid 
Urinary  abscess,  ii.  659 

calculus,  ii.  532.    See  Calculus 

fistula,  ii.  660 

organs,  effect  of  calculus  on,  ii.  545 
of  enlarged  prostate  on,  ii.  617 

organs,  foreign bodiesiii,i.  454; ii.  620 
states  of,  influencing  propriety 
of  operation,  ii.  592 

vaginal  fistulse,  ii.  660 

IlEiOTi,  albuminous,  in  relation  to  litho- 
tomy, ii.  565 
blood  in,  ii.  609 
deposits  in,  ii.  532 

carbonate  of  lime,  ii.  535 

cystine,  ii.  535 

lateritious,  ii.  533 

mucous,  ii.  605 

lithic,  ii.  533 

oxalic,  ii.  534 

phosphatic,  ii.  534,  535 
extravasation  of,  ii.  657 

effects  of,  ii.  658 

treatment  of,  ii.  658 
flow  of,  impeded  by  calculus,  ii,  542 
incontinence  of,  ii.  612 

hysterical,  ii.  613 
irritable  bladder  from  morbid  states 

of,  ii.  606 
in  mollities  ossium,  ii.  140 
retention  of,  from  atony  of  bladder, 
ii.  610 

from  enlarged  prostate,  ii.  619 
catheterism  in,  ii.  621 
puncture  above  pubes,  ii. 
622 

through  rectum,  ii.  623 
tunnelling  prostate  in,  ii.  623 
treatment  of,  ii.  621 
from  gonorrhoea,  ii.  630 
hysterical,  ii.  613 
from  prostatitis,  ii.  615 

stricture,  congestive,  ii.  638 
organic,  ii.  654 
forcible  catheterism  in, 

ii.  655 
pxmcture  above  pubes 
in,  ii.  657 
through  rectum, 
ii.  656 
urethrotomy    in,  ii. 
650,  65s 
spasmodic,  ii.  636 
in  vesical  catarrh,  ii.  605 
Use  of  parts  modified  by  inflammation, 
i.  69 

Uterus,  absence  of,  ii.  703 
anteversion  of,  ii.  706 
cancer  of,  ii.  708 
cauliflower  excrescence  of,  ii.  708 
chronic  discharges  from,  ii,  705 

treatment  of,  ii.  706 
displacements  of,  ii.  706 
fibrous  tumours  of,  ii.  707 
gravid,  in  umbilical  hernia,  ii.  484 
polypi  of,  ii.  707 


Uterus  (continued). 

prolapsus  of,  ii.  706 

retroversion  of,  ii.  706 

ulceration  of,  ii.  705 
Uvula,  elongation  of,  ii.  367 

excision  of,  ii.  367 

Vaccination,  syphilis  transmitted  by, 
ii.  592 

Vagina,  discharge  from,  ii.  705 
in  children,  ii.  635,  706 
diseases  of,  ii.  703 
fistulous  openings  into,  ii.  508,  663 
foreign  bodies  in,  i.  456 
imperforate,  ii.  703 
prolapsus  of,  ii.  702 
rectum  opening  into,  ii.  509 
tumours  of,  ii.  702 
Vaginal  hernia,  ii.  486 
lithotomy,  ii.  600 
speculimi,  ii.  701 
Valsalva's  treatment  of  aneurism,  ii.  26 
Varicocele  (varixj  KiyAij,  a  tumour), 
ii.  688  ' 
diagnosis  of,  ii.  688,  697 
from  hernia,  ii.  472 
radical  cure  of,  ii.  689 
symptoms  of,  ii.  688 
treatment  of,  ii.  689 
Varicose  aneurism,  i.  203  ;  ii.  48 
pathology  of,  i.  203 
symptoms  of,  i.  204 
treatment  of,  i.  204 
ulcer,  i.  472 
Vapjx  of  absorbent  vessels,  i.  639 
ANEURIsmal,  i.  202 ;  ii.  48 
of  arm,  i.  210 
in  groin,  ii.  loi 
in  neck,  i.  205  ;  ii.  61 
in  a  stump,  i.  31 
sjTuptoms  of,  i.  203 
treatment  of,  i.  203 
OF  VEINS,  appearance  of,  i.  643 
causes  of,  i.  643 
compression  of  veins  in,  i.  645 
injection  of,  i.  645 
locality  of,  i.  643 
of  saphena  vein,  diagnosis  from 

hernia,  ii.  480 
structure  of,  i.  644 
treatment  of,  i.  644 
Vascularisation  of  granulations,  i.  100 

of  lymph,  i.  91 
Vegetations,  syphilitic,  i.  606 
Veins,  air  in.    See  Air  in  veins 
canalisation  of,  i.  216 
diseases  of,  i.  640 

gangrene  from  obstruction  of,  i.  479 

hsemorrhage  from,  i.  164 

during  lithotomy,  ii.  562 
from  ulceration  into  abscess,  i. 
468 

inflammation  of,  i.  640.  See  Phlebitis 

injuries  of,  i.  164 

obliteration  of,  in  phlebitis,  i.  641 

pressure  of  aneurism  on,  ii.  i6 

varicose.    See  Varix 

wounds  of,  i.  164 
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Veins  (continued). 

wounds  of,  communicating  witn  arte- 
ries, i.  202 
Yein  or  Veins,  axillary,  laceration  ot  in 
reduction  of  old  dislocation  ot 
liumei-us,  i.  329 
femoral,  wound  of  in  operation,  u. 

Ill  ■      c  ■ 

jugular,  aneurismal  vanx  01,  1.  205  ; 

°      ii.  61  ,       ,  .  . 

of  neck  and  arm,  enlarged  m  inno- 
minate aneurism,  ii.  54 
pulmonary,  pressure  of  aortic  aneu- 
rism on,  ii.  51 
of  rectum,  arrangement  of  predis- 
posing to  piles,  ii.  517 
sapliena,  varix  of,  diagnosis  from 
femoral  hernia,  ii.  480     _  _ 
subclavian,  aneurismal  vanx  of,  1. 
206 

Vena  cava,  wounds  of,  i.  443 
Venereal  diseases,  i.  579-    S<^<'  Chancre, 

Gonorrhoea,  and  Syphilis 
Venous  ntevi,  i.  649 

Ventilation,  imperfect,  a  cause  of  erysi- 
pelas, i.  495 
importance  of  in  surgery,  i.  5 
Ventral  hernia,  ii.  484  _ 
Vermale's  amputation,  i.  55 
Verrucee.    See  "Warts 
Yertebree.    See  Spine 

changes  in,  in  caries,  ii.  215 
dislocation  of,  i.  412 
Vertebral  arteries,  aneurism  of,  u.  72 
Verumontanum,  enlargement  ot,  u.  bi? 
Vesical.    See  Bladder 
Vesicles,  syphilitic,  i.  605 
Vesico-vaginal  fistula,  11.  663 
Viscera,  abdominal,  injuries  of,  11.  443 
Volvulus,  diagnosis  of,  ii.  49i.. 
VomicEB,  scrofulous,  in  bone,  11.  141  . 
Vomiting  of  blood  in  fractured  skull,  1. 
372 

in  intestinal  obstruction,  u.  49 1 

strangulated  hernia,  11.  445.  44° 
Von  Grafe's  operation  for  cataract,  11. 

324^^.         ..  ,^ 
Vulsellum-scissors,  11.  30? 

Vulva,  nfevus  of,  i.  656 

Waklet's  stricture  dilator, 
Wamth  in  inflammation,  1.  »o,  »5 

Waets,  i.  534,  61.7 
gonorrhoeal,  u.  631 
on  labia,  ii.  7^3 
lips,  ii.  291 
■penis,  ii.  671  . 

fungoid,  diagnosis  from  epi- 
thelioma, ii.  672 
scirrhous,  i.  624 
syphilitic,  i;_6o6 
on  tongue,  ii.  359 
venereal,  i.  5^9 
"Warty  condition  of  joints,  ii.  173 

tumours  of  cicatrices,  i.  162,  535 
620 

Wasps,  stings  of,  i.  14S 


"Water-dressing,  i.  80 
"Weak  anldes,  ii.  279 

ulcer,  i.  470 
Weiss  and  Thompson's  lithotrite,  u.  579 

AVeiis,  i-  539  ,      .    .  „         ^.  . 
White  corpuscles,  in  inflammation,  1.  bb 

increase  of,  i.  516 
White  swelling,  ii.  169.    See  Arthritis, 

chronic  strumous 
Whitlow,  i.  505 

treatment  of,  i.  506 
Wind- contusions,  i.  132 
Windpipe,  operations  on,  ii.  390.  -See 

Laryngotoniy  and  Tracheotomy 
Wood's  operation  for  hernia,  ii.  439 
Worm-eaten  caries,  i.  6n 
Wounds,  i.  114 

arterio-venous,  i.  202 
contused,  i.  121 
dissection,  i.  151 
dressing  of,  i.  19 
erysipelas  caused  by,  i.  49^ 
gun-shot,  i.  128.  Sec  Gun-shot  wounds 
incised,  i.  114 
lacerated,  i.  121 
poisoned,  i.  145 
punctui-ed,  i.  I44 
union  of.    See  Union 
Wounds  of  abdomen,  i.  447 
air  passages,  i.  419 
ankle-joint,  i.  228 
aorta,  i.  443 

arteries,  i.  165.    See  Arteries 
complicating  fracture,  1.  247 
in  operation  for  hernia,  ii.  460 
lithotomy,  ii.  561 

arterio-venous,  i.  202 

of  bladder,  i,  453>  454 

in  lithotomy,  u.  503 
brain  and  membranes,  i.  380 
bulb  of  lu-ethra,   in  lithotomy, 

ii.  563.  571 
cerebral  nerves,  i.  382 
cheeks,  i.  413 

fistulous  openings  from,  1.  414 

chest,  i.  433 
diaphragm,  i.  447 
dura  mater,  i.  377 
ears,  i.  4^4 
elbow-joint,  i.  228 
eye,  i.  416 
face,  i.  413 
forehead,  i.  413. 
genital  organs,  i.  454 
heart,  i.  44i 
hip-joint,  i.  228 

intestines,  i.  44°     ,      .    ..  /- 
in  operation  for  hernia,  11.  40° 
treatment  of,  i.  449 
joints,  i.  225 

arthritis  from,  11.  i59 
by  fracture,  i.  248,  251 
knee-joint,  i.  228 
laiynx,  i.  4^9 
lips,  i.  414 

lungs,  i.  434     ,  . 

by  fractured  ribs,  1.  207 

mouth,  i.  417 


INDEX. 


"Wounds  (contimied). 
of  nerves,  i.  220 

cesophagus,  i.  420,  432 
orbit,  i.  415 
palate,  i.  417 
penis,  i.  454 
pericardium,  i.  441 
pharynx,  i.  417 

rectum  in  lithotomy,  ii.  563,  S7i 

scalp,  i.  367 

shoulder-joint,  i.  141 

spinal  cord,  i.  405 

throat,  i.  418 

tongue,  i.  417 

trachea,  i.  420 

urethra,  i.  455 

veins,  i.  164,  202 

vena  cava,  i.  443 


Wounds  (continued). 

of  wrist-joint,  i.  228 
"Wrenches  of  spine,  i.  407 
"Wkist,  amputation  at,  i.  41 

dislocations  of,  i.  333 

oxcision  of,  ii.  194 

fractures  near  the,  i.  279 

gunshot  wound  of,  i.  142 

wounds  of,  i.  228 
"Wry-neck,  ii.  263 

apparatus  for,  ii.  264 
"Wutzer's  operation  for  hernia,  ii.  438 

Xanthine  or  XantMc  acid,  ii.  535 
X-knee,  ii.  267 

Zinc,  salts  of,  in  cancer,  i.  557,  558 
Zygoma,  fractures  of,  i.  264 


THE  END. 
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